Sampling Guide
for Air Contaminants
in the Workplace

7th edition revised and updated

Operafion Division

Seprember 2000  T-015

=0
TS
=5
G
e
£

TECHNICAL GUIDE



The Institut de recherche Robert-Sauvé
en santé et en sécurité du travail
(IRSST, Occupational Health and Safety
Research Institute Robert-Sauvé) is a
scientific research agency committed

to the identification and elimination at
the source of occupational hazards,

and the rehabilitation of workers who
have suffered occupational injuries.
With funding provided by the
Commission de la santé et de la
sécurité du travail du Québec (CSST,
Québec Occupational Health and Safety
Commission), the IRSST conducts,
funds and contracts research aimed at
reducing the human and financial costs
of occupational accidents and diseases.

To keep up-to-date about research
conducted or funded by the IRSST,
suscribe to Prévention au travail, a free
IRSST-CSST magazine; to subscribe,
simply call (877) 221-7047.

Reports describing the results of
Institute research are available upon
request from the Communications
Division.

To obtain a catalogue of Institute
publications or suscribe to Prévention
au travail, write to the address below.

7th edition revised and updated
Legal Deposit

Bibliothéque nationale du Québec
2000

ISBN: 2-551-20391-0

ISSN: 0820-8395

IRSST - Communications Division
505 De Maisonneuve blvd. West
Montréal (Québec)

H3A 3C2

Telephone: (514) 288-1551

Fax: (514) 288-7636
publications@irsst.gc.ca
www.irsst.qc.ca

© Institut de recherche Robert-Sauvé
en santé et en sécurité du travail
September 2000.



Sampling Guide
for Air Contaminants
in the Workplace

7 edition revised and updated

Operation Division,
IRSST

Seprembre 2000 TECHNICAL GUIDE

dlick Research
‘ www.irsst.qc.ca

This study was financed by the IRSST. The conclusions and recommendations are those of the authors.



IRSST-- Sampling Guide for Air Contaminants in the Workplace

Acknowledgements

This guide, produced under the direction of Daniel Drolet was developed with the collaboration the
following people Marie-France Bisson, Chanta Dion, France Degardins, Elyse Dion, Zdie Fortin,
Nicole Goyer, Rodrigue Gravel, Alain Lgoie, Pierre Lariviere, Jacques Lavoie, Louis Lazure, Frangois
Lemay, Carole Leroux, Jacques Lesage, Genevieve Marchand, Julie McCabe, Claude Ogiguy, Guy
Perrault and Brigitte Roberge.

Note

The use of the data included in this publication as well as the application of these methods and technique
are at the user's own risk: the IRSST is not responsible for any errors and damage resulting from such
or gpplication.



IRSST - Sampling Guide for Air Contaminants in the Workplace

Contents
=TT a] o] = PP PRR 1
[ el A oo [0 To3 A To] o PP PRR 1
Part 1: Sampling Strategy .....ccoovieiiiiiiiiiiie e e e e e e s 3
[a) (e To [ Lo} A e o H PP UPP PP 3
11 Description of the SamMpPling StrAtEQY ....uveeiiiiii i e e earare s 3
1.1.1 Potential eXpoSure t0 CONTAMINANTS ........coiiiiiiiiiiiiiiie et e e e e e e e e e e s e nbreeeeeaeeeaaaanes 3
1.1.2 Collecting information on the WOrKPIace .............uueiiiiiiiiiii e 5
1.1.3 Preliminary evaluation of the @XPOSUIE ..........oocuiiiiiiiiie e 5
1.1.4 Studying available and Pertinent data.............ccuveieiiiiieiii e 5
1.1.5 Detailed evaluation of the EXPOSUIE..........uuiiiiiiiiie et 5
1151 SEAtiStICAl SUPPOIT.......cuiitiieiiitiieieet ettt bttt 6
1.1.5.2 Basic elements in the statistical treatMent.............cccooiv i 6
1.1.5.3  CoNFIUENCE TIMILS......oiuiiiiieeieee ettt see b neesne s 9
1.1.5.4 Deciding whether the reference value has been exceeded OF NOL.........cccovviveveiercreveseneens 10
1.1.5.5 Selecting eXPOSEU WOTKELS .......vcveieieesieie sttt st ne e e e snenre e e 1n
1.1.5.6 Selecting representative eXposure CONAItIONS. .........ccovivierieiiererene e 12
1.1.6 Frequency of environmental MONItOIING ........ccooiiiiiiiireee e e e e e srrrrr e e e e e e nnes 13
1.2 Calculating the MDE, the R, and the excursion limit..........ccccceeeiiiiiiiiiee e 14
121 Calculating daily EXPOSUIE QOSES.........ueiiiiiiiiieiiieie ettt ee ettt et bt e et e e e sbr e e sbreeeesbreeeeanes 14
1.2.2 Application of the eXCursion Mt ............cooiiiiiiiiii e 16
Part2: Sampling instruments and techniques ............ccccvvviiiiiii e, 19
[ oL e To [V Lo} Ao o HOU PO PPT T TROTUUPPPRPT 19
2 R C 1= Ty R T o To V7= o Lo T = TS ESRRR 19
2.1.1 Electronic direct-reading iNStIUMENTS .........ccuiiiiiiee e e e e snraaae s 19
2.1.2 Coiorimetric direCt-reading dEVICES .........oiiuuuiiiiiee ettt e e e aee s 21
A I S T- T4 a1 o] [T To 0 1T |- NP URTT TR 22
2.1.3. 1 AdSOIDENT TUDES. ... ettt ettt ettt b bbbt b e et e e snesbe st b 22
2.1.3.2 Passive diffusSion MONIOIS ..........ocoiiiiiieiiiee e nbe e 23
N I O B 10101 o] [ 1o £ TR UR RPN 23
2134 SaMPIING DAGS ..ottt 24
2.1.3.5 Special cases for reactive SUDSTANCES .........ccoireiiiiiiiirieesie s 24
A X = o =Y o] £ 24
221 General definitioNS ........ooooiiiiii e 24
2.2.1.1 Solid aerosols (AUStS and FUMES) ....c.eovererireiieieiece st sresne s 25
b O I 1o [0 o I oY (0 TTo] SRS 25
2.2.2 Experimental defiNitiONS ..........ooiiiiiiiiiie e e e a e e 25
2.2.2.1  INN@lADIE FrACTION. .....cueieiiie et bbb see e 25
2.2.2.2 THOFACIC FrACLION ...ttt e b et seesae e 26
2.2.2.3 Respirable fraction (respirable dUSE) ..........cooiiiiiiiiii s 26
R o Lo [ SRR 26
2.2.3 EVAluation MENOUS ...ttt et e e e e e s e e e e e e s s e nnn e eeeae e e ennrees 27
2.2.3.1  SAMPIING UEVICES. ...ttt ettt bbbt 27
2.2.3.2  SEIECHIVE HEVICES. ... cuiitiieiiitiiee ettt bbb seenr e 27
2.2.3.3  Direct-reading INStTUMENTS........ccccieieiirese st e e e srenes 28
2.3 Microorganisms (DIO@EIOSOIS) ...cciiiuiiiiiiiiiie et 28
P2 T R [ 1o To (U7 1o o PP PPPRPTPPP 28
G IS Y- Lo ] o] [TaTo I 44 1] 1 0 To o £ R 29
B B V- 14 T oo SRS 30

2.3.3 Analytical METhOAS.......cciiii e e e e e e e s sarar e e e e 30



ii IRSST - Sampling Guide for Air Contaminants in the Workplace

A e o Yod XY ST 1o 1] o] [T 30

241 AS A referenCe PrOUUCT ........ooii ittt e e e et e e e e e e e e s bbebeeeeaeaanaae 30

2.4.2 COMPOSILION @NAIYSIS ...ttt e ettt e e e e e e e s bbb e e e e e e e e aaanbbaeeeeaaesaaane 30

2421 LIQUIGS ottt et A

2.4.2.2 Process dusts 0U SEAIMENTEA QUSES ........ccueruiiiiiiiiiie e e 31

2.4.3 Granulometric analySis Of AUST...........ueiiiiiii e e e 3

2.5 Sampling system CalibBration. ... —— 31

251 SAMPIING PUMPS ..ttt ceee e e e e e s r e e e e e s st e e e e e e e e sastaseeeeeeesssanntereeeeeeesesnnnranneaaeens 31

2.5. 1.1 Personal PUMPS.......ciiiiiieeeierieses e s et s e et e e e testesne e s e s e esae e seesbesteeneenee e enseseeneeneeans 32

2.5.1.2 High volume portable PUMPS .....c..oiiiiiiiicecrese e 32

2.5.2 Calibrating the flow rate of SAaMPlNG traiNS .........cooiiiiiiiii e 32

2.5.3 Corrections for variations in temperature and/or PreSSUIe..........uueeeieeaiiiiiiiiieeeeeeeeaiieeeeeeens 33

2.5.3.1 Using a bubble flow meter or a piston displacement Meter............ccoevveneneneinienecnee 34

2.5.3.2 USING @ FOTAMETEN ......cviitieiiiitiieei ettt bbbttt bt 34

2.5.3.3  USING @ Mass FIOWMELET .......c.oouiiiiiiie e 36

Part 3: Contaminant sampling and analysSiS...............uuveuiiiiiiiiiiiiiiiiiies 39

e LA geTo LU Yot 1o ] o RN TP UTRT PRI 39

31 Table of substances in the RRQWE and tables of substances analyzed by the IRSST.......... 39

3.2 Description of the column titles in the tables ... 40

3.3 Sampling parameters and analytical [imitations ... 1

3.4 Note concerning SIMpPIe aSPNYXIANTS .....ccoii i 41

RETEIENCES ... 139

PAITS L BT 2 ittt s et ettt b e bebnbnbnbnnes 139

= g S T TP OU PR PP R TUPRROPR 139

Appendix 1: Sampling materials ............uuuiiiiiiiiii s 141

Appendix 2 : List Of @CrONYMS ......oooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee ettt 143
Figures

Figure 1- Decision flowchart for eXposure evValuation.............ccccooeieiieiicieienie s 4

Figure 2- NOrmal diStriDULION. .........cviiiiiieici ettt ettt b e et abe i 7

Figure 3- Lognormal diStrDULION..............ciiiiiiiiiei bbbt ab et 7

Figure 4- Normal distribution of a series of 8-NoUr SAMPIES ..o 9

Figure 5- llustration of the upper and lower confidence lIMitS...........cooeiiiiiiiiiei e 10

Figure 6- Classification using one-side confidence HMItS...........cooiiiiiiiiiiie e 10

Figure 7- Types of samples for characterizing an 8-hour exposure (TWAEV)........ccocoviiiieieni e 14

Figure 8- Example of the excursion limit being exceeded with total time ............cccccceveveviie v, 17

Figure 9- Example of the excursion limit being exceeded concentration by increase in concentration............... 17

Figure 10- Calibration of a sSampling traiN...........cccoviiiiiiieiiic e re e es 34

Figure 11- Decision flowchart for flow rate COrreCtioN ...........ccccviiieiieieice e 37

Tables

Table 1- Selection tables for workers in @ hOMOQGENEOUS GrOUD.......ccuviviieieiiesiesiesresie e eee e este e sre e sre e seenee e 1

Table 2- Evaluation of the eXposure 0f WOTKEE Y .......coi oottt 15

Table 3- Exposure of a worker to a miXture 0f SOIVENTS .........ccoieiiiiiicece e 16

Table 4- Direct-reading instruments available at the IRSST ..o 20



Preamble

This IRSST technical guide assumes that the user is free to choose the goals of his interventions and the
means of achieving these objectives. The guide attempts to help the user in obtaining scientific and technical
data whose accuracy (exactness) and rdiability (precision) are known in relation to a reference value. The
quality required in achieving the objectives of an intervention must be determined by the people in charge of
the intervention.

Introduction

The purpose of the Act respecting occupational health and safety (Loi sur la santé et la séeurité du travail) is
to eliminate, a source, dangers to the hedth, safety and physica well-being of workers. To meet these
objectives, evaluation guides describe acceptable methods for quantifying the degree of exposure faced by
the worker in order to plan for appropriate means of control (1). Permissible exposure values have been
established for chemical substances by regulation (2). Schedule 1 of the Regulation respecting the quality of
work environment (RRQWE) presents the list of regulated chemical contaminants. This regulation specifies
that ...

" Samples of dusts, gases, fumes, vapours and mists present in the work environment must be taken
and analysed so as to obtain a degree of accuracy equal to that obtained in accordance with the
methods described in the Guide d'échantillonnage des contaminants de Voir en milieu de travail
published by the Institut de recherche en santé et en sécurité du travail du Quebec, asit reads at the
time it applies’ .

The strategy for sampling such contaminants must be applied in accordance with the common
practicesof industrial hygiene summarized in the guide mentioned in thefirst paragraph.»

To assist occupational health and safety fieldworkers, the Sampling Guide for Air Contaminants in the
Workplace is published, periodically revised, and distributed in Quebec. This guide includes afirst section on
sampling strategy. The second part describes concisdly the different evaluation techniques that can be used in
anindustrial hygiene processin relation to the type of substances. gases and vapors or aerosols. It isimportant
to note that some of these techniques are exploratory and are not standard IRSST methods. Also, evaluation
techniques are given for microorganisms even though they are not regulated in Quebec. This part also
contains information on the use of process samples and on sampling system calibration.

The third part specifies the sampling and analytical methods for each of the substances listed in Schedule 1 of

the RRQWE. It dso contains information on the sampling and analysis of a limited number of unregulated
substances, which are offered within the scope of the IRSST |aboratories analytical services.

! Unofficid trandation
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Part1 . Sampling strategy

Introduction

This section on sampling strategy is based on American (3) and European (4) procedures, condensed and
adapted to the context of the Quebec occupationa health and safety network. It reminds users that a
representative result is obtained by using a redlistic strategy, adapted to the goas of an intervention and
supported by appropriate statistical treatment. All of the steps must be the subject of a quality assurance
program, and certain steps of aqudity control program

Whether the objectives are preventive ones, such as those pursued by most fieldworkers in occupationa
health, or compliance with the regulation as formulated by the inspection network of the Commission de la
santé et de la séeurité du travail (CSST, Quebec occupationna health and safety board), the objective of the
proposed strategy is to check contaminant concentration levels in relation to target values. These values are
either time-weighted average exposure vaues (TWAEVS), adjusted mean exposure vaues (AMEV ), short-
term exposure values (STEVS), ceiling values and excursion limits established by the RRQWE, or smply
reference values adopted as guidelines for preventive or corrective action. For example, professond
organizations such as the ACGIH (American Conference of Governmental Industria Hygienists),
governmental agencies, or other different sources propose reference vaues. In this chapter, we will use the
term "reference value" to cover dl of thesetarget values.

This strategy does not apply directly to epidemiological or toxicological studies. It applies to actions such as
preventive reassignment, work refusal, complaints, and setting up a hedth program specific to the
establishments only if one of the intervention's objectives can be linked to the verification of the concentration
levels of one or more contaminants in relation to a reference value.

1.1 Description of the sampling strategy

Before beginning to evaluate a work environment, it is important that the goals of the intervention be properly
defined and that a rational procedure be followed. The decision flowchart in Figure 1 helps in visudizing the
logical sequence of an intervention whose objective is to measure the exposure of workers to contaminants
present in their workplace. In the context of the Sampling Guide, exposure evaluation consists of comparing
the concentrations of the contaminant or contaminants to which the worker may be exposed, to reference
values.

111 Potential exposure to contaminants

The first step @ in evaluating a workplace consists of identifying potential exposure to contaminants. This
identification is done through consultation or by preparing a list of al contaminants, substances or reagents
that could contribute to worker exposure. This list includes, depending on the case, the starting materias, the
impurities, the intermediates, the find products, and the byproducts. In the Quebec context, the consulting of
safety data sheets, made mandatory by the implementation of WHMIS (the Workplace Hazardous Materials
Information System), makes the documentation work easier up to a certain peint. Permissible exposure values
or, in their absence, reference values, are collected for each of the contaminants. As in severd subsequent
steps, the decision leading to the end of the specific intervention process initiates a series of actions that
depend on the organizationa context of the person carrying out the intervention, such as the preparation of a

report.
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4
<———— Is there potential exposure
No to contaminants ? @ — _
Yes Collecting information on the workplace @
y
/[ Preliminary evaluation of the exposure © ]
Can the possibility of contaminants
€ in the air be eliminated ?
Yes \
No
[ Studying available and pertinent data @ ]
— Can the possiblity of contaminants
X X i "
Yes in the air be eliminated?
No Detailed evaluation of the exposure ©
- selecting exposed workers
- representative exposure conditions
- statistical support
Exposure values > reference values (RV) 7@
_ No Yes
Exposure values much lower than the RV
and remain so for a long time 7@
Yes
i No
[ Establishing the frequency of environmental monitoring @ ] Ana|y§|s of the prgblem
- Training and informing workers and employers
ﬁ i - Implementing temporary control measures
(protective equipment)
Periodic evaluation > RV ? »| - Planning, developing and implementing perma-
nent corrective measures
Yes
v o
P Exposure values much lower than the RV
< and remain so for a long time?
Yes [ Repeating the process ]
No
\ A

End of process

Figure 1- Decision flowchart for exposure evaluation
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11.2 Collecting information on the workplace

The second step @ involves collecting information on the processes and procedures in order to evauate
potential exposure to the identified contaminants. This step is generally for describing the following aspects :

* tasks,

* work organization;

» process(es);

* layout of the workplace;

» safety methods and procedures;

 ventilation and other means of control at source;

*  emission sources,

* duration of exposure.

The health and safety records available in the establishment or from the government's OHS offices should be
consulted to orient the intervention and avoid unnecessary duplication.

1.1.3 Preliminary evaluation of the exposure

The third step @, the preliminary evauation of the exposure, involves finding a link between the potential
exposures and the information on the workplace in order to establish the likelihood of exposure. This step
takes into account the process parameters or the work methods that may result in the contaminant being
emitted into the worker's environment. For the process, these parameters are:

 the number of emission sources,

» theemission rate for each source;

* thelocation and characteristics of each source;

» thedispersion of the contaminant by air currents;

* the nature and efficiency of the control measures (ventilation or elimination at source).

The parameters to consider in task execution are, most of the time:
 the proximity of the worker to the emission sources;
» thetime that the worker spends near the emission sources,
 the operational methods that cause emissions or increase them.

Rapid methods for qualitative evaluation may detect the presence or absence of a contaminant. Detector tubes,
even if they are not very sdective or precise, provide interesting indications about the presence and relative
concentrations of several contaminants.

114 Studying available and pertinent data

If the preliminary evaluation concludes that a contaminant is possibly present in the air, quantitative
information on potential exposure must be collected.

This quantitative information is obtained in the fourth step @ by studying available and pertinent data
originating from results collected previoudy in the worker's environment or in similar facilities and processes,
or caculated from satisfactory data, hypotheses or assumptions. If, in studying this data, it is impossible to
compare the exposure to reference values, a detailed evauation of the exposure must be carried out.

115 Detailed evaluation of the exposure

A detailed evaluation of the exposure (step ®) requires a statistically-supported rigorous approach to en-
sure that the sampling is representative and that the results are correctly interpreted. However, with a con-
cern for efficiency and optimization of resources, but without sacrificing scientific objectivity, the requi-
rements of the detailed exposure evaluation may be adapted to the results of the comparison of the con-
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centration measurements to the reference values. In fact, when objective data indicate that an exposure is
clearly above or below the reference values, the analytical and statistical requirements may become less
restrictive and allow the use of techniques that are easy to apply, even though a statistically acceptable de-
gree of precision and accuracy is sacrificed. Measurement strategies (maximum exposure scenario) may
also be adopted, namely at a workstation where a worker seems more likely to be exposed than his cowor-
kers, or sampling near emission sources, or other relative exposure evaluation techniques. In these cases,
exposure evaluation does not require additional efforts because the exposure is clearly above or below the
reference values. Priority must then be given, depending on the case, to correcting or evaluating exposures
that are more likely to involve arisk to worker health. However, the interpretation and dissemination of
these extreme results in relation to a reference value requires particular effort.

In other cases, where the exposure evauation is of the same order of magnitude as the reference value, where
the objective of the evaluation (complaints, compensation file, etc.) requires the maximum possible scientific
rigor, it isthen imperative that al the refinement of the scientific process be applied in selecting the workers,
in selecting representative exposure conditions, and in using the statistical support.

1.15.1  Statistical support

All exposure evauation measurements involve a certain variability that depends on the fluctuations in the
concentration in the workplace and the errors related to the sampling and analytical techniques. The
evaluations of the exposure of a worker or a group of workers are, as aresult, experimental values that must
be described in statistical terms. Quality assurance programs are implemented to improve the quality of the

exposure evaluation processes and to characterize the statistical limits of the results in order to properly
establish the significance of the comparison to a reference value. As needed, confirmation that the reference
value has been exceeded, using the results of the evaluations of the exposure to a given contaminant, is based
on a determination of the confidence limits.

1.1.5.2 Basic elements in the statistical treatment

* \Variations

The main sources of variation that affect estimates of worker exposure are of two types: random errors and
systematic errors. Random errors are sometimes called dtatistical errors because they can be quantified by
datistical analysis. They can be caused by the imprecision of the analytical and sampling methods as well as
by the unexpected variations in me concentrations from hour to hour or from day to day. Systematic errors can
be corrected when they are detected with stringent quality assurance programs. They are due to instrumental
factors as well as to human error. They cannot be quantified statistically. In order to better understand the
subtle differences between these two types of errors, here are afew examples.

Random errorsinclude:
 fluctuation in pump flows;
» certain anaytica method errors;
* daily fluctuations in contaminant concentrations,
« fluctuations in contaminant concentrations from one day to the next.

Some examples of systematic errorsare:
* improper calibration or use of the instruments;
» erorsin the recording of measurements due to instrument disadjustment;
» sudden reductions in efficiency or breakdown in the ventilation equipment;
e changes in ambient conditions due to defects or to operating conditions different from normal
conditions.

Random errors cannot be foreseen but may be quantified and controlled to a certain extent by applying
stringent quality assurance programs.
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A series of environmental measurements used to characterize an ambient exposure or concentration can
generaly be represented in two ways, either as a normal (Figure 2) distribution or alognormal (Figure 32)
distribution. It isimportant to determine the type of distribution that exists in the workplaces in question.

w
[}
~
E‘ % = arithnetic nean
0
Wt
[e]
"
:
2
nornal i zed concentration
Figure 2- Normal distribution
n
L]
= .
g G.M. = g omtric nean
w
(2
[}
[
:
Z

GM normal i zed concentration

Figure 3- Lognormal distribution

Fluctuating concentrations and the length of the measurement period (long or short) for a sample are some
factors mat will affect the type of distribution of a series of measurements.

The results of grab samples (short duration), the 8-hour exposure of a worker from one day to the next, and
the 8-hour exposure of a group of workers doing the same task, generally have alognormal distribution.

However, a series of analytical measurements carried out on the same sample, and a series of calibration
results using the same standard, will tend to have anormal distribution.

» Parameters of a normal distribution

The parameters describing anormal distribution are presented below. For easier interpretation and comparison
of results, normalized concentration values are used. They are obtained by dividing the measured vaue by the
reference value, which is based on the chemical analyzed and the objective of the hygienist:

Equation 1 : Normalized concentration ( ratio of the measured concentration and the reference value)

_ X X = Concentration found
X = RV, RV. = Referencevalue
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Equation 2 : Arithmetic mean

n
x= .!_ X X; = Normalized concentration
n< n =Number of samples

i=1

Equation 3 : Arithmetic standard deviation (a)

R S NP
G—Jn_lz(xi x)

i=1

Equation 4 : Coefficient of variation (represents the standard deviation applied to the mean of a series of measure-
ments)

CV =

%1|Q

CV = Cosfficient of variation

The coefficient of variation represents the standard deviation applied to the mean of a series of measurements.
The coefficients of variation generaly reported are related to the sampling instruments and anaytical
methods. They can also be expressed as percentages.

 Parameters of alognormal distribution
Equation 5: Geometric mean (GM.), normalized value

logG.M.= ! Zlog X;

na

Equation 6 : Geometric standard deviation (s), normalized value

log s = \/J_lz(logx,. ~logG.M.)?
n=1'qg

* Precision of the sampling

The sampling precision resulting solely from the pumps is usualy estimated at 0.05 (5%). Furthermore, thisis
the precision that sampling pump manufacturers guarantee in their specifications. The coefficient of variaion
for the sampling (CV,) is afunction of al of the steps leading to the collection of the sample, and may be
quantified by the fieldworker in relation to his quality assurance procedures.

* Precision of theanalysis

For anaytica methods, the coefficients of variation are determined using series of generated samples and by
comparing them to standards. The analytical coefficients of variation (CV 4) are included in most of the
analytica methods available at the IRSST.

 Total coefficient of variation
The tota coefficient of variation should take into account the errors reated to sampling (CVs) and to the
analytical procedures (CV,). The total coefficient of variation is calculated by taking the square root of the
sum of the squares of the errors:
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Equation 7: Total coefficient of variation (CVy) > >
CV, =/(CV,)* +(CV,)

Since we do not have the true CV,, we use a CV estimated at 0.05 (5%) in calculating the CVt for our
anaytical methods.

1.1.5.3 Confidencelimits

A series of measurements generally has a normal or alognormal distribution. The graphical representation
of anormal distribution is abell curve (Figure 4). A lognormal distribution mainly occurs when short-term
samples are collected or mgjor fluctuations can be attributed to the processes. It is represented by a bell
skewed to the right. For a lognormal distribution, the logarithm of the concentration is used, and the
graphical representation then takes the form of a normal distribution. The standard deviation (o)
characterizes the region of the bell curve whose mean () is located at the centre of the distribution. The area
under the bell between the mean and £ 196 © contains 95% of the measurements. The regionto + 1 ¢
contains 68% of the values.

o = 0,10
Confidence limit = %%

4 AN

!
| |
| J
| [
[ I
| |
| |
| [
| I
| |

1,960 1,960
Figure 4- Normal distribution of a series of 8-hour samples

To determine whether the chosen reference value is exceeded with a confidence limit of 95%, 95% of the
results under the bell curve must exceed this reference value (Figure 5). This is the lower confidence limit
(LCL), where the lowest 5% of the results are not considered. Mathematically, this cutoff (LCL) groups all
the results under me curve between the values-1.6456 and infinity.

In the same way, to determine whether the chosen reference value has been exceeded with a confidence limit
of 95%, 95% of the results under the bell curve must be smaller than the reference value. This is the upper
confidence limit (UCL), where the highest 5% of the results are not considered. This cutoff (UCL) groups all
the results under the curve between the values +1,645 ¢ and - <=,
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§\ NN
\;Q::\\%
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\k\\& N &\ \\\\ N
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- /\\\\&\\\\\ LN ' o
< L 1,645 L1, 6450 I | -+
uLc LCL
Figure 5- lllustration of the upper and lower confidence limits
1154 Deciding whether the reference value has been exceeded or not

The total coefficient of variation of the normalized concentration measurement is used to calculate the upper
and lower confidence limits using the following equations:

Equation 8 : Lower confidencelimit

LCL g5, = %— (1,645)(CV;)

Equation 9 : Upper confidence limit

UCL g5, =%+ (1,645)(CV;)

For example, for a single sample over the entire duration of the workshift, three situations may occur: the
reference value is exceeded, is not exceeded, or is possibly exceeded. The three situations are illustrated in
Figure 6

Exceeded
Possibly
exceeded
Not exceeded
uLc
LCL T
LCL _I_ 1 uLC Reference value

Figure 6- Classification using one-side confidence limits

For al other cases, a more detailed mathematical and statistical interpretation may be necessary. We
suggest that reference (3) at the end of this document or any book of data analysis statistics be consulted.

A situation in which the reference value (step ®) is exceeded leads to action that is not within the scope of the
sampling strategy. However, exposure values clearly below the reference value and that remain so for along
time may result in priority being given to interventions at other workstations. Unfortunately, there is no
universal definition of an exposure that is clearly below the reference value (step @). This concept must be
defined by the person doing the intervention, based on his objectives and decision-making context Some
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indexes can be used in different cases. Europeans (4) use an empirical value of 0.1 x reference value. Most of
the IRSST reference methods cover at least arange of concentrations from 0.1 to 2-5 times the TWAEV and
the STEV. However, it must be remembered that the RRQWE requires, for carcinogens and isocyanates, that
the exposure of workers to these substances "... must be reduced to a minimum, even where that exposure is
within the standards provided for in Schedule 1. "

1.1.5.5 Selecting exposed workers

For certain intervention objectives whose purpose is often to establish a causal relationship between a health
problem and exposure (for example, for such things as complaints, work refusals or claim investigations), the
question of selecting workers does not arise because one or more specific workers are involved.

In other cases, when worker exposure has to be documented in order to implement a hedth or an
environmental-monitoring program, it is generally impossible to measure the exposure of al workers at every
moment. Various approaches yield a representativity in the choice of exposed workers that meets the
objective of the intervention, namely, of only measuring the exposure of a small number of workers while
obtaining a statistically acceptable evauation of the entire group.

The ideal approach consists of separating the population of workers into groups whose exposure would be
homogeneous or smilar, and of randomly choosing from this group of exposed workers, those whose
exposure will be evaluated. Thus, from a homogeneoudy exposed population of workers, individuas are
selected randomly, using random number tables (3). Tables Al to A4 in Table 1 give the number of workers
to be sampled in a homogeneous risk population. The content of these tablesis based on datitical parameters
and attempts to anticipate the various statistical scenarios of these groups in relation to the probability of
including at least one of the workers most at risk.

Sometimes the Quebec situation lends itself poorly to the use of these tables because the number of workers
with similar jobs is too small. It then becomes necessary to measure the exposure of al workers whose
exposureis similar.

The validity of these groupings based on exposure risk can be established during critical studies on worker
organization and from preliminary exposure data. The group homogeneity-acceptability criterion suggested
by the European community (4) is an individua exposure vaue greater than half and smaller than twice the
arithmetic mean of the group. For example, a group of 20 workers whose arithmetic mean of their exposure to
acontaminant is 1 mg/m® is considered as being homogeneous if the exposure value of each individua in the
group to this contaminant is between 0.5 and 2.0 mg/m”.

Table 1- Selection tablesfor workersin a homogeneous group

TableAl- At least oneworker amongthetop 10 %, 90 % confidence level
S';fgl‘:;he 89| 10| 11-12 | 1314 | 1517 | 1820 | 21-24 | 2529 | 30-37 | 3840 | 40-50 | 51-c0
Employees
ovaluated | 7| 81 9 10 11 2| 13| 14 15 16 17 18 | 2
Table A2 - At least oneworker amongthetop 10 %, 95 % confidencelevel
S‘;fgl‘:;he 12| 1314 | 1516 | 1718 | 1921 | 22-24 2527 | 2831 | 32-35 | 3541 | 4250  5l-ee
Employees
el 2| 13 4 | 15| 16 | 17 | 18 19 | 20 21 29
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TableA3 - At least oneworker amongthetop 20 %, 90 % confidence level
Sizeof the 6 7-9 10-14 1526 27.50 5100
group
Employeese
evaluated 5 6 7 8 9 11
Table A4 - At least onewor ker amongthetop 20 %, 95 % confidence level
Szeofthe | 4 g o-11 1214 | 1518 | 1926 | 27-43 | 4450 | 5l-
group
Employeese
evaluated 6 7 8 9 10 11 12 14

1.15.6  Selecting representative exposure conditions

Exposure evauation conditions must be chosen so that the results provide an objective evauation of the
exposure in the worker's actual task situation. In the specific case of comparing the results of the evaluation to
a reference value, the conditions will also take into account the nature of this value, namely whether it is a
time-weighted average exposure value (TWAEYV), a short-term exposure vadue (STEV), aceiling value or an
excursion limit In addition, if the workers' work schedule differs from the typical schedule (8 hours per day,
5 days aweek), the TWAEV will in some cases have to be adjusted to give an adjusted mean exposure value
(AMEV). The information applicable to the adjustment of the TWAEV and the resulting interpretation rules
are described in the Guide to the adjustment of permissible exposure values (PEVS) for unusual work
schedules published by the IRSST (5).

The exposure must be evaluated from samples collected in the respiratory zone of the worker for the entire
working period or the period provided in the appropriate reference value, namely 8 hours for aTWAEV, the
complete duration of the workshift for an AMEV, and 15 minutes for an STEV. The respiratory zone is
defined in the RRQWE as being a hemisphere having a 300-mm radius extending in front of me face and
measured from the midpoint of an imaginary line joining the ears.

In the case of groups of workers, if the preliminary evaluation did not result in data on homogeneous exposure
being collected, samples must be used to establish the variability of tins exposure with time (day, night,
seasons, climatic conditions, during certain operations, etc.) and in space (different work stations or emission
Sources).

The results of single samples that cover the full eight-hour work shift can be compared directly to the
TWAEV, or if they cover aperiod of 15 minutes, to the STEV. In the case of unusua schedules, the single
sample must cover the total duration of the workshift and the results compared to the AMEV.

Consecutive full-period samples offer the same advantage as single samples regarding comparability with the
appropriate reference value. This strategy can also provide information on the variation in the concentration of
a contaminant during the work period and alows a sample contaminated voluntarily or accidentaly to be
identified.

Multiple partial-period samples may be satisfactory, depending on the information on the homogeneity of me
exposure results. In general, with homogeneous exposure, the mean daily exposure (MDE) value can be
calculated from multiple samples of a total duration of at least two hours or from 5 samples of the duration
prescribed in the reference method, and where these samples are distributed uniformly within an eight-hour
time period in aworkday or within the duration of the workshift in the case of an unusua schedule. Severa
examples of caculations of the MDE, one example of a calculation of the R, (sum of the fractions of the
mixture during daily exposure to severa substances), and one example of an application of the excursion limit
arepresented in section 1.2.1.
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In certain cases, due to limitations in the measurement methods or measuring instruments, samples cannot be
collected over a short period, and a series of grab samples can be collected at random intervals during the
entire work period or the period of application of the standard. Grab samples are also used to compare the
concentration of one contaminant to a ceiling value. In this case, the minimum sampling period must take into
account the analytical limitations of response time, instrument stability, or others that are described in the
IRSST's analytical and cdibration methods. Even in the case of ceiling values, result interpretation must take
into account the precision and accuracy of the technique, and establish the reliability of the comparison of the
results and the limit value using normal statistics.

Figure 7 summarizes the time characteristics of the different types of sampling in characterizing a TWAEV.
Severd factors have an impact on the choice of strategy. The availability and cost of the sampling equipment,
access to the workplace, variahility in the processes, the precison and accuracy of the methods, and the
number of samples, are al factors to be considered in choosing a drategy. Of the four types of samples
described, the results most representative of the actual Stuation involve collecting several consecutive
samples over the entire work period. The second choice would be to collect a single sample over the entire
period. The interpretation of the results of samples covering a partia period, and the grab sample applied to
the TWAEV, AMEV or to the STEV, require a good knowledge of the homogeneity of the exposure and an
appropriate satistical analysis.

116 Frequency of environmental monitoring

Pursuing long-term objectives in the evaluation and efficiency of means of control and elimination a source,
or exposure results that are close to the reference vaue, raise the question of the frequency of environmental
monitoring (step ®).

In certain cases, a minimum frequency is provided in the Quebec regulation. For example, for asbestos, the
RRQWE specifies " In any establishment where worker s are exposed to asbestos, the employer must at least
onceayear measurethe concentration of airborne asbestos dust and the concentration of respirable asbestos
fibres in the workers breathing area. A sampling strategy may provide for more frequent measuring,
depending on the extent of the risk to the health, safety or physical well-being of the workers." The same
regulation sets the same frequency requirement for any operator of an establishment that employs fifty
workers or more, "... where the concentration of gases, dusts, fumes, vapours or mists at a work location
exceeds or could exceed the standards prescribed in Schedule 1 ...".
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> A - Single sample,
! full period
-+ A - B .
- A > B p Consecutive samples,
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l ] ]
Hours after work started
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Figure 7- Types of samples for characterizing an 8-hour exposure (TWAEV)

In the other cases, the interval between the exposure evaluations should take into account the following

factors:
» cyclesinthe process, including normal operating cycles and maintenance and repair cycles,

» consequences of breakdownsin the facilities for control or elimination at source;
» ambient concentrations close to limit or reference values;

» ¢fficiency of means of control;

» variability of results with time.

Reference 4 gives an example of how to determine the frequency of an exposure evaluation.

1.2 Calculating the MDE, the R, and the excursion limit

1.2.1 Calculating daily exposure doses

Exposure doses for a series of measurements covering the total period of 8 working hours are calculated using
the following formula for the purposes of application of a TWAEV:

Equation 10 : Calculation of the mean daily exposure, MDE (mg/m? or ppm)

MDE = Mean daily exposure (mg/m?’ or ppm) Cr+Cit.4C1
C, =Concentration measured at aworkstation MDE =1 272 n’n
t, = Timein hoursof the sampling period for atotal of 8 hours 5ty .+t

[,2,...n = Indication of the period sampled

For the application of an AMEV, the sum of the times in the denominator must equa the duration of the
workshift.

For a mixture of solvents with similar effects on the same target organs, the coefficient of the sum of the
fractions of the mixture (R, ) is used. This calculaion is done using permissible time-weighted average
exposure values for each of the solvents and the value of the measurement for 8 hours of exposure for each
solvent.
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Equation 11: Calculation of Ry, factor (sum of the fractions of the mixture)

C,, = Concentration of each of the substancesin theair C C C
M, = Time-weighted average exposure value R =—2L 472 4 4 °n
[,2,...n = Indication of each of the substances " Ml M2 Mn

When Ry, exceeds unity, the permissible concentration of the mixture is exceeded and the exposure does not
comply. In the case of an unusua schedule, the TWAEV (M) must be replaced by the AMEV (Ma), as
needed.

* Examplel
An operator works 7 hours and 20 minutes on atask in which he is exposed to a substance listed in Schedule 1

of the RRQWE. The concentration measured during this period is 0.12 mg/m®. What is his time-weighted
average exposure?

7.33 hours at 0,12 mg/m®
0.67 hours at 0 mg/m? (verified) namely: MDE = ((0.12 x 7.33) + (Ox 0.67))/ 8 = 0.11 mg/m®

» Example2
An operator works for 8 hours on a process in which he is exposed to a contaminant for which the RRQWE

gives atime-weighted average exposure value (TWAEV). During this period, he is exposed to a concentration
of 0.15 mg/m>. What is his time-weighted average exposure?

MDE = (0.15x 8) /8 = 0.15mg/m®

» Example3

An operator works for eight hours during the night on a process that exposes him intermittently to a regulated
substance. Knowing bis work schedule and his exposure during these different tasks (Table 2), what is his
mean daily exposure?

Table 2- Evaluation of the exposur e of worker Y

Work Task Exposure vaues Sampling period (h)
schedule (mg/m’)
22:00-24:00 | Helpinshop 0.1 (from exposure values for a group of full-time 2
workers performing this task)
24:00- 01:00 | Office work 0 1
01:00- 04:00 | Work in cafeteria 0 3
04:00- 06:00 | Cleaningin shop 0.21 (measured) 2

The exposure was established to be zero for office and cafeteria work, and consequently, mean daily exposure
will be:

MDE = ((0.10x2) + (0.21 x 2) + (0 x 4)) / 8 = 0.078 mg/m®

» Example 4
In apaint manufacturing plant, workers are exposed to solvents under the conditions described in Table 3. Are
the workers overexposed to these solvents, which are al toxic to the central nervous system ?
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Table 3- Exposure of aworker to a mixture of solvents

Solvent Concentration Exposuretime TWAEV
(Ppm) (hours) (ppm)
Toluene 25 40 50
33 15
12 25
Acgtone 425 30 750
560 20
Methy! ethyl ketone 20 50 50
40 20
60 10
Toluene = MDE = ((25x4) + (33x1.5) + (12x2.5))/8 = 22.5
Acetone= MDE = ((425x3) + (560x2))/8 = 299
Methyl ethyl ketone = MDE = ((20x5) + (40x 2) + (60x 1))/8 =30

Rm = (22.5/50) + (209/750) + (30/50) = 1.44

and unity (1.00) has been exceeded and the situation does not comply.

1.2.2 Application of the excursion limit

The RRQWE defines the excursion limit for substances with no STEV as follows: "Provided the time-
wei ghted average exposure value is not exceeded excursionsin exposurelevels may exceed 3 timesthat value
for a cumulative period not exceeding a total of 30 minutes during a workday. Notwithstanding the foregoing,
none of those excursions in exposure levels may exceed 5 times the time-weighted average exposure value
during any length of time whatsoever. " In the case of an unusua schedule, the excursion limits are
calculated as a function of the AMEV rather than the TWAEV. Example 5 summarizes an idealized
application of the excursion limit for each of the cases.

» Example 5

Figures 8 and 9 give examples of the two possihilities of the excursion limit being exceeded in the case of
exposure of a worker to a solvent for which the RRQWE gives a TWAEV of 100 mg/m® without specifying
the STEV. A direct-reading instrument sampling in the worker's respiratory zone records the concentrations
over a period of dightly less than two hours. On each of the graphs, an arrow indicates the point when the
excursion limit is exceeded. Note that the mean daily exposure of this worker has been measured and that it
was below the TWAEV.
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Part 2 : Sampling instruments and techniques

Introduction

Once the measurement strategy for the chemical substances or biological agents in the workplace has been
chosen, measuring instruments, techniques and methods that allow the objective to be met must be sdlected.
M easurements can be direct, using portable instruments, or indirect, by sampling on a collecting medium and
subsequent laboratory analysis. These direct or indirect techniques are described briefly in relation to the type
of contaminant: gases and vapors, aerosols (liquids, dusts and fumes), and microorganisms. The list of
equipment required for sampling or detection is presented in Part 3. Other sections complete this part of the
guide by providing information on process samples and sampling with pumps.

2.1 Gases and vapors

Theterm gasis reserved for substances that are effectively in the gaseous state at 25° C and 101.3 kPa. Gases
have no shape; they occupy the space available to them.

Vapors are compounds in the gaseous state, which, under normal conditions of temperature and pressure, are
in the liquid state in equilibrium with the gaseous state. Severa portable direct-reading instruments are
available on the market for sampling gases and vapors. The most commonly used collecting mediums are
sorbent tubes. Impingers, filtersimpregnated with reagents, and bags are also used for some compounds. (6)

2.1.1 Electronic direct-reading instruments

Technological improvements, me miniaturization of electronic devices, and developments in computer
science have resulted in better performing and more portable direct-reading instruments. Computerized data
acquisition and processing systems are integrated into the instruments, thus allowing the exposure doses to be
displayed for variable periods. Detection techniques used only in the laboratory can now be used in the field
as aresult of miniaturization. Table 4 gives the list of direct-reading instruments available at the IRSST for
evaluating gases and vapors. The interferences specific to each instrument are mentioned in their user's
manual. Instruments can be affected by eectromagnetic fields. However, some of them are intrinsically
shidlded against radiofrequencies. Other instruments can also be shidlded against radiofrequences if an
exterior casing is used. Below is a brief description of the six operating principles for these direct-reading
instruments.

e amagamation
 chemiluminescence

» combustion

» ¢dectrochemistry

* infrared spectrophotometry
e photoionisation

* Amalgamation

Amalgamation is the phenomenon by which mercury forms an aloy with another metal. Even at very low
concentrations in the air, mercury amalgamates with metals such as gold and silver. In the detector, the
mercury vapors present inthe air come in contact with agold filament and an amalgam forms, the effect being
to increase the resistance of the filament. This increase in resistance is proportiona to the amount of mercury
amagamated. By knowing the sampling volume, it is then possible to calculate the average concentration of
mercury present as vapor inthe air.
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Table4- Direct-reading instruments available at the IRSST

. . Preddon| Responsetime
Contaminant (CAS) [ngrument Prinaple Scale % ( ds)
Gases
o Ni i Toxilo )
T(')tlrgge: (()1|0X|de (NG) o U?tra Electrochemistry 0-20 ppm *5 45
o Nit ide (NO) | Toxilog .
1(|)1r002g3_123n_9mon0m e (NO) Toxi Ultra Electrochemistry 0-50 ppm 5 45
« Nitrogen protoxide (N;O) Infrared absorption +
10004.97-2 B&K 1302 photoacoustic cell > 0.05 ppm +3 60
ADC Infrared absornfi 0-05 % 19 15
+ Carbon dioxide (CO) | EG firered absorprion 0-5% = 0
had Infrared absorption +
B&K 1302 photoacoustic cell > 3ppm *3 60
Drager 190
Toxilog .
. - Electrochemistry 0-999 ppm +5 45
» Carbon monoxide (CO) Toxi Ultra
630080 PHD Ultra
Infrared absorption +
B&K 1302 photoacoustic cel > 0.2 ppm +3 60
Ammonia 7664-41-7 B&K 1302 Infrared absorption + > 0.8 ppm +3 60
photoacoustic cell
%Bglgmde (802) Toxilog Electrochemistry 0-100 ppm +5 45
_ Scott _ 60
Combustible gases Combustion 0-100% LEL* +5
PHD Ultra 45
Formal dehyde 50-00-0 B&K 1302 Infrared absorption + | _ 45 oo +3 60
photoacoustic cell
Hydrogen 1333-74-0 TLV® Sniffer Combustion 0-10 000 ppm +5 60
Mercury Jerome Amalgamation 0-1 mg/m® 12 20
Ethylene Oxide d' 75-21-8 | B&K 1302 Infrared absorption + > 0.24 ppm +3 60
photoacoustic cell
Scott . 0-40% 60
Oxygen 7782-44-7 Electrochemistry +2
PHD Ultra 0-40% 45
Ozone 10028-15-6 C3 Chemiluminescence 0-1 ppm +5 15
: PHD Ultra 0-50 ppm
?%/Sdgr_%%_ez sulfide (H2S) Electrochemistry +5 45
Toxi Ultra 0-25 ppm
Vapors
* Acetone 67-64-1 Infrared absorption + > 0.4 ppm
B&K 1302 - +3 60
« Styrene 100425 photoacoustic cell >0.12 ppm
* Total organics HNU Photoionisation 0-2000 5 30

* LEL : Lower explosivelimit

* Chemiluminescence

Certain chemical reactions emit energy in the form of light. The intensity of the light emitted is proportional to
the concentration of the gas in the air. Ozone is measured using this principle when it reacts with ethylene.
Thisreaction is specific.
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» Combustion

This principle is used to detect gases and vapors that bum in the presence of oxygen in the air. Combustible
gases such as methane and ethane, vapors of organic solvents, and a few gases such as carbon monoxide,
hydrogen and hydrogen sulfide, are examples of substances that can be detected using this principle. The air
containing me gas circulates on afilament heated to a temperature above me mixture's ignition temperature.
The heat of combustion changes the electrical resistance of the wire and this change is proportiona to me
concentration of me combustible gas/air mixture. Measuring instruments for combustible gases are calibrated
in percentages of me lower explosive limit of a reference substance. This represents the lowest concentration
of a mixture that can explode when it is exposed to an ignition source. Propane and ethane are me most
commonly used calibration gases. Instruments operating on this principle are not very specific.

* Electrochemistry

Measuring instruments using electrochemistry anayze gases or vapors that can be oxidized or reduced by
means of an electrical potential. An oxidation or reduction reaction is initiated at an electrode, using a
controlled voltage. When the eectrochemical detector is in contact with the substance, it measures a
difference in current whose amplitude is proportiona to the concentration of the contaminant in me air.
However, other substances with oxidation-reduction potentials below that of me targeted substance will
interfere. Interference filters can be used to eliminate undesirable substances. They are available for carbon
monoxide, nitric oxide and nitrogen dioxide analyzers. They are solid absorbentswith a high affinity for the
undesirable substances, alowing the gases or vapors for anaysis to pass through. It is important that the
saturation of these filters be regularly checked. The main interferences are specified in the user's manual for
the instrument

* I nfrared absor ption spectrophotometry

Instruments operating according to this principle can detect and measure the concentration of gases and
vapors that absorb infrared radiation. Gas molecules absorb energy a wavelengths corresponding to changes
in their energy state. The difference between the energy emitted by a source and the energy received by the
detector is proportional to the concentration of the gas in the air. By establishing the source emission
parameters, one obtains a specific measurement of the concentration of the substance to be determined in the
air. It is important to note the strong absorption of water vapor molecules during infrared analysis. The B&K
1302 monitor detects organic compounds by photoacoustics, by measuring the pressure exerted on a
microphone by a compound exposed to awavelengthin the infrared range. This wavelength is sdected in
relation to the compound to be determined. A compensation system eliminates certain interference such as
water vapor.

* Photoionisation

The available instrument is equipped with an 11.6 eV lamp that partialy ionizes the organic compounds
present, thus creating a current, which is measured. All the compounds that can be iononized at this energy
are detected. This non-specific instrument is useful for detecting emission sources and as an exploration toal.

2.1.2 Colorimetric direct-reading devices

Colorimetric methods are among the simplest, quickest, and least costly. The operating principle for these
devices is based on the fact that the intensity of the developing color is proportiona to the concentration of a
contaminant or afamily of contaminants. Three types of devices are used, namely:

* tubes connected to a manual or automatic pump;
» long-term measurement tubes operating by passive diffusion;
 chips containing capillary tubes and requiring the use of an optical reader.
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In the case of tubes connected to a pump, the concentration is a function of the sampled air volume: the tube
has been calibrated accordingly. It is therefore important, after having broken the ends of the tube and
connecting it to the pump, to respect me time period necessary for the passage of the desired volume of air
and me development of the reaction. Low concentrations can be evaluated by severa strokes of the pump,
following the manufacturer's instructions.

Long-term colorimetric tubes are designed in the same way as conventional colorimetric tubes. However, the
determination of the reactive substance in the support may differ, to alow long-term sampling without
exceeding the reaction capacity of the impregnated substances. Long-term measurement tubes are generally
graduated in ppm-hours. To obtain a weighted concentration, the change in color reading is divided by the
sampling time in hours.

The newest system consists of a chip containing capillary tubes filled with a reactive substance. As with me
above-mentioned devices, a colorimetric reaction occurs on contact with the pollutant, whose intensity is read
not by the user but by an optical reader. Therate of coloration is also taken into consideration in calculating
the concentration. The interaction between the optica reader and the different chips is done using the
instructions included in the bar code found on the chip. Chips are available for 12 compounds. An optica
reader is available on loan fromthe IRSST.

The main limitations of these devices are their non-specificity and low accuracy. They are useful as source-
detection devices, or to see variaions in concentrations in space or time, or for following a single known
contaminant. They cannot be used for evaluating aworker's exposure (7).

2.1.3 Sampling media

2.1.3.1 Adsorbent tubes

Adsorbent tubes are used to collect samples in the gaseous and vapor state such as solvent vapors, certain
gases and acids. They are glass tubes containing two sections of adsorbent substances. These tubes may
contain activated charcoal, dlica gel, dumina, or certain polymers. By anayzing each of the sections
individualy, the efficiency of adsorption of the collecting medium can be verified. Sampling is considered as
acceptable if less than 10% of the chemica is found in the second section. If more than 25% of the chemica
isfound init, aloss probably occurred and the results express a minimum concentration.

Pumps are calibrated before and after sampling. The tubes are broken on the sampling site and connected to
the pump by means of special devices. The tube must be placed with the arrow in the direction of airflow.
The tube must be vertical to prevent channelling, which could reduce the adsor ption efficiency. Theflow rate
and sampling volume must be selected in relation to the indications given in the tables in Part 3 of this Guide
and the sampling strategy chosen.

All the information collected during sampling must be noted. The tubes are sedled using plastic plugs and are
stored in a cool solvent free location (without process samples or sampling equipment such asjars containing
toluene). Shipment to the laboratory must take place as soon as possible to avoid aloss of adsorbed product.

For some mixtures of unknown composition, an individual sample must be sent for analysis by gas
chromatography-mass spectrometry (GC-MS). In certain cases, a process sample is necessary to identify the
components of the mixture to be anadyzed.

For each series of samples, ablank tubeis supplied. It is handled in the same way as the sample tubes, except
that it is not used for sampling. For shipment of the process samples, consult section 2.4.
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2.1.3.2 Passive diffusion monitors

Sampling with a passive diffuson monitor involves the diffuson process. It is a phenomenon by which a
solute in a fluid (for example toluene in air) goes from a concentrated region to a less concentrated region.
The concentration gradient is ensured by the collection of solvent molecules by an adsorbent located in the
bottom of the dosimeter.

The sampling rate for a solvent is expressed in mL/min. This parameter is both a function of the solvent and
the geometric characteristics of the dosimeter. Each solvent therefore has its own specific sampling rate.
Contrary to the use of a pump, contaminants are not collected at the same rate. A constant is used to calculate
the results and it represents the time necessary for the dosimeter to sample a substance contained in one liter
of air. Similar to adsorbent tubes, passive dosimeters can be affected by environmental conditions such as
humidity, temperature and the co-adsorption of different molecules present in a work environment. For
example, atemperature difference of 10°C results in a correction of 1.6%.

2133  Impingers

Impingers are used for sampling some inorganic acids and organic compounds. The collecting solution
contained in the impinger is then analyzed in order to directly quantify the chemical being sampled, or to
quantify a substance resulting from a chemical reaction between the chemica and the collecting solution.
Impingers are made of glass or polyethylene; spill-resistant impingers, inserted into holders, are also available
for personal sampling.

Two types of impingers are used: the midget impinger and the fritted tip impinger. The midget impinger is
used to collect contaminants that are very soluble in the collecting solution or that react very rapidly in it. The
fritted tip impinger is used for more efficient collection of substances that are not very soluble in the collecting
solution. In fact, the fritted glass forms currents of fine and dispersed bubbles, thus increasing the contact
surface between the air flow and the absorbing medium, thus improving the absorption efficiency.

If the sampled air contains particles which could plug the pores of the fritted glass or interfere with the
analysis, a nonreactive and nonabsorbent prefilter must be used. For all sampling, a trap must be placed
between the sampling impinger(s) and the pump in order to protect the latter from any accidentaly aspirated
collecting solution. Thetrap that is most commonly used is an empty midget impinger.

Before sampling, the pump flow is cdibrated to the recommended value. The calibration system includes a
prefilter (if necessary), the sampling impinger(s) containing the appropriate volume of solution, the trap, and
flexible tubing of the same dimensions as that used during sampling. On the sampling site, the waxed
wrapping film or plastic plugs used to sedl the impinger are removed, and the outlet of the impinger (side arm)
is connected to the trap, which isitsaf connected to the pump by means of flexible tubing.

Sampling is carried out at the recommended flow rate. For sampling with impingers, the flow rates must be
respected at all times. The volumes (set such that at concentrations equal to the standards, the quantities
collected provide a more precise determination) may vary. However, too large a volume may lead to
saturation and significant evaporation of the solution, while too small a volume may reduce the precision and
sengitivity of the analysis.

At the end of sampling, the pump flow is measured and the impinger's openings are sealed with waxed
wrapping film. All information relating to the sampling and pertinent to the determination must be noted:
flow rate, time, temperature, pressure and interference.

For each series of samples, a blank impinger must be supplied. It is handled in the same way as the sample
impingers (opening, sealing, transportation) except that it is not used for sampling.



24 IRSST - Sampling Guide for Air Contaminants in the Workplace

The samples must be returned to the laboratory for analysis as quickly as possible in the shipping boxes
supplied. If they cannot be shipped immediately to the laboratory, they must be stored in a refrigerator.
However, any delay must be noted, as well as the handling of the samples, in order to ensure the vaidity of
theresults.

2.1.3.4 Sampling bags

Sampling bags are used to collect certain gases. The bags are made of different polymeric materids and are
available in different volumes. 5-ply aluminized bags are made of polyethylene / polyamide / duminum /
vinylidene polychloride/ glycol polyterephthalate; the sampling volumes are 2,5 and 10 litres. Phenomena of
diffuson across, and adsorption by the walls of the bag affect the choice of material for a given substance and
the sample's storage time (8).

When the workplace contains a significant concentration of dust in the air, a prefilter may be necessary at the
bag opening to eliminate this dust. On the sampling site, the bag is connected to the pump's air outlet by
means of flexible plastic tubing (Tygon®). FHexible polyester and rubber tubing absorb certain gases and are
therefore not recommended.

The sampling volumes recommended for gases correspond to minimum volumes, which alow a precise
determination. The flow rates are chosen by the user in relation to the sampling time (application of TWAEV
or STEV).

Sampling is carried out at atmospheric pressure, and the final pressure inside the bag must be equal to the
atmospheric pressure. Once sampling has been completed, the valveis closed and sedled.

Humidity is a very important factor due to the phenomenon of dissolution of gases in water, temperature
variations must therefore be avoided, since these would lead to condensation inside the bag. The samples must
be sent to the laboratory within 48 hours of sampling.

2.1.3.5 Special cases for reactive substances

Some particularly unstable substances such as adehydes and isocyanates must be stabilized during sampling.
A judiciously selected chemical reagent is chosen for reaction with the substance to be determined, in order to
form a stable non-volatile compound for sensitive and specific anaysisin the laboratory. This reagent may be
present on the adsorbent of the tubes, on impregnated filters, or be part of the desorbing solution. In this latter
case, the filter must be immediately transferred to ajar containing the reagent in solution. It should be
emphasized that this process appliesto aerosols and gases as well as vapors.

2.2 Aerosols

2.2.1 General definitions

An aerosol is defined as being a suspension of solid or liquid particles in a gaseous medium. These particles
can be formed by the mechanical fractionation of a starting material (wood, ore, etc.), by condensation or by
chemical reaction between gaseous pollutants. Fumes are aerosols that result from the condensation of metdl
vapors or products of the incomplete combustion of organic compounds (welding fumes, soot, €tc.).

The substances making up the particles of an aerosol can enter the body directly by inhalation, but aso
indirectly by ingestion or skin absorption by severa mechanisms such as dissolution. In addition, these
particles can act on the body is many ways, producing allergenic or irritating effects. The potential health risks
of aerosols therefore depend on the toxicity of their particles, their size, their concentration, as well as their
mechanical, chemical or biological properties.
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2.2.1.1  Solid aerosols (dusts and fumes)

Dusts can be classified into two general groups: hazardous dusts and nuisance dusts (dusts with no known
toxic effects). Nuisance dusts with no recognized toxic effects are not biologically inert. They can interfere
with the mechanisms of clearing of airways (9). A permissible exposure value of 10 mg/m® applies to these
nuisance dusts. The ACGIH also recommends a TLV® of 3 mg/m® (respirable fraction) to prevent these
pulmonary effects.

Dusts with harmful effects are divided into fibrogenic, toxic and carcinogenic dusts. These dusts undergo
specific sampling and analysis due to the nature of the standards covering them.

Welding fumes cannot be easily classified. Their composition depends on the materias to be welded, the
electrodes and the processes used. The standard for total dust (5 mg/m®) applies if there are no toxic
components present in the welding rod, the metals to be welded, or their coatings. When the welding fumes
contain components with atoxicity greater than that of iron oxide (in terms of TWAEV), a complete anaysis
must be done on the toxic components likely to be present, applying the standards specific to each of these
products individually.

2.2.1.2  Liquid aerosols

Aerosols whose particles are liquid rather than solid can be present in awork environment. For example, oils
or acids that are not very volatile can be found suspended in the air, forming amist. They are collected by a
sampling pump on a filtering membrane. Occasionaly, this filter must be placed as quickly as possible in a
stabilizing solution, as isthe case for isocyanate prepolymers.

2.2.2 Experimental definitions

The locations where aerosol particles are deposited in the respiratory tract depend on their aerodynamic
diameter. The hedth effects of the particles that enter the body by inhdation therefore depend on this
parameter, but also the materid they are made of, the amount of this material, and the characteristics of the
respiratory tract where they are deposited. After severa years of debate, different committees and institutions
have agreed about the quantification of the potential health risks of an aerosol by establishing three fractions
for evaluating the quantity of material likely to be deposited in specific regions of the respiratory tract. Each
of these fractions is based on the cause/effect principle so that the mass concentration likely to be deposited in
aregion of the respiratory tract can be associated with the generally observed occupationa diseases.

The inhalable fraction targets al of the respiratory tract and is applicable to particles presenting hedlth risks
independent of their deposition site. The thoracic fraction applies to the particles presenting a danger to the
intermediate pulmonary pathways and the gas exchange region. Finaly, the respirable fraction includes
particles that present adanger when they are deposited in the gas exchange region. These three fractions can
be related in theory to specific zonesin the respiratory system, and have experimental definitions (9).

2.2.2.1 Inhalable fraction

The inhalable fraction corresponds to the mass of particles whose agrodynamic diameter (ds) is between 0 and
100 um and that is collected by a sampler whose collection efficiency (E;) curve, regardless of wind velocity
and direction, isthe following:

Equation 12 : Collection efficiency of inhalable dust sampler, E;

E, =50% * (1+ E>%%) da = Aerodynamic diameter

A sampling device exists for evaluating this fraction (see sampling device section in section 2.2.3.1) but its
use is limited to a preventive context since no universal conversion factor allows a new permissible exposure
limit to be calculated for the inhaable fraction from the actua exposure limits expressed as total dusts.
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Schedule 1 of the RRQWE gives permissible exposure vaues only for total dusts. It is recommended that
fieldworkers who want to know the exposure to inhalable dusts contact me IRSST for a methodology that will
enable mem to explore the possibility of establishing a factor for conversion between sampling systems for
total dusts and for inhalable dusts.

2.2.2.2 Thoracic fraction

The thoracic fraction corresponds to the mass of particles that would be collected by a sampling device whose
collection efficiency curve (Et) would be:

Equation 13: Collection efficiency of thoracic dust sampler, E;

da = Aerodynamic diameter
E(d,)=E*(-F(x)] x =LndaDLn(3)
I' = 1164 um
2 =15
F(x) = Cumulative probability Junction of a standardized normal variable x

2223 Respirable fraction (respirable dust)

The respirable fraction corresponds to the mass of particles that is collected by a sampler whose collection
efficiency curve (Er) in relation to the aerodynamic diameter of the particles is described by a cumulative
lognorma function with a median diameter of 4 um and a standard deviation of 15. This definition is
represented by the following equation:

Equation 14 : Collection efficiency of respirable dust sampler, Er

d. = Aerodvnamic diameter

E (d,)=E*(1-F(x) x =Ln(da/DLn(2)
I' =425um
X =15

F(x) = Cumulative probability function of a standardized normal variable x

For aerosols, the ACGIH and European permissible exposure values are expressed in relation to these three
fractions: inhaable, thoracic and respirable. In Quebec, they ill refer to two categories of dusts, namely total
dusts and respirable dusts. Schedule 1 of the RRQWE refers to these categories. For each of the substances
covered by a standard, the sampling method specifies afiltration device, and as needed, a sdection device for
satisfying these performance requirements.

2.2.2.4 Total dust

The term "total dust" has an experimental definition based on a sampling technique that refers to the quantity
of dusts collected on a 37-mm diameter filter placed in a closed cassette with a 4-mm opening. There is no
international consensus on this experimental definition of total dust. The choice of this sampling device is
based on practical considerations such as the preservation of the integrity of the sample, the ease of handling,
etc. However, a cassette with a 4-mm opening results in an underestimation of dusts whose aerodynamic
diameter exceeds approximately 20 um. This way of sampling therefore does not provide an effective
evauation of the health risks of an aerosol for the upper airways, namely the nose, mouth, pharynx and
larynx. Theoreticaly, these risks would be better evaluated by sampling the inhaable fraction as defined
above. Tota dust corresponds historically to a cleanliness index rather than to a fraction that can be
associated with atarget zone in the respiratory tract. Thus, for solid or liquid particles, permissible exposure
values are expressed in terms of total dusts.
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2.2.3 Evaluation methods

Aerosol particles are generally sampled in the breathing zone or by stationary sampling using a persona high-
flow pump placed in series with a sampling device. The pump aspirates the aerosol through the sampling
device, which will collect the particles reaching it. When desired, a particle selector can be placed in series
upstream from the sampling device so that it collects only a specific fraction of the ambient aerosol. Although
available, direct-reading instruments for aerosols are not considered as a reference method.

The pump flow rate must be checked before and after sampling. All information relating to sampling and
necessary for analysis, such as flow rate, sampling time, temperature, pressure, humidity and the substances
present in the workplace likely to interfere with the analytical method must be noted. Samples are shipped to
the laboratory as soon as possible for analysis. For each of the products covered by a standard, the sampling
method specifies a sampling device, and as needed, a selection device for satisfying certain sampling
requirements.

2.2.3.1  Sampling devices

Aerosols are generaly collected by filtration on a membrane. The most common sampling device consists of
a 3-section cassette made of plastic material, and a porous support on which a filter or membrane is placed.
The cassette sections are pressed together and a strip of cellulose sedls thejoints between the three sections.
The cassette must be sedled. If the different sections of a cassette can move, the sed is not total. Such a
cassette should not be used.

Membranes or filters with different pore sizes and compositions are available. A membrane is sdected in
relation to the product to be sampled and the analytical method used.

On the sampling site, the plugs are removed and the cassette is connected to the sampling pump by means of
flexible tubing. A blank cassette from the same batch of filters is kept for each series of samples. The blank
is handled in the same way as the other cassettes, except that it is not used for sampling. At the end of the
sampling, the cassette is resealed and placed in the shipping box, with the filter upwards to avoid as much as
possible any loss of dust.

To sample organic dusts or dusts causing deposition problems (for example: wood, starch and peat dudt,
electrostatic dusts), it is recommended that Accu-Cap™ filters be used. This filter consists of a capsule that is
used to collect the dusts, in order to eliminate the loss of dust on the walls of the cassette during laboratory
handling. Since the filter and its enclosure undergo gravimetric measurement, underestimation due to lost
dust is practically eiminated.

An aerosol's inhalable fraction can be sampled with a sampling device with a 15-mm diameter orifice. This
device can sample particles with aerodynamic diameters larger than those sampled by the conventional closed
cassette. However, the concentrations obtained have no legal significance since permissible standards are for
total dusts. However, measurement of inhalable dust should be promoted in a preventive context.

2.2.3.2  Selective devices

For reasons related to the physical and toxicological properties of aerosols and their capacity to penetrate at
different levels of the respiratory system it is important in some cases to eliminate some of the aerosol in
order to sample specific portions. Different types of selectors exist, which are placed in series in the sampling
head.

22321 Cyclone

During sampling, cyclones eliminate aerosol particles whose aerodynamic diameters exceed the cut point
diameter according to a certain efficiency curve. Particles that enter the cyclone and that cannot follow the
rapid circular flow to which they are subjected are projected onto its walls and are collected in its grit pot.
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The nylon cyclone has a cut point diameter of 4 um and lets particles smaller than 10 um pass through. It
segregates respirable dusts such as those defined in equation 14 (section 2.2.2.3) according to current
knowledge. This device has been designed to operate at an actual flow rate of 1.7 L/min and must be placed in
seriesin front of the filter holder.

2.23.2.2 Cascade impactor

Cascade impactors classfy particles of an aerosol into a specific number of portions between two
aerodynamic diameters and allow the mass concentration of each of the portions to be known. They consist
of several stages of impaction of different thicknesses placed in series, thus explaining the name cascade.
Each stage has a series of orifices on its surface whose geometry increases the velocity of the air and the
particlesin it. The thickness of a stage and the velocity of the particles through the orifices of a stage are such
that only particles whose aerodynamic diameter is sufficiently small can follow the flow of the air and reach
the orifices of the following stage. The particles that cannot reach the next stage impact on the top of the
following stage between its orifices. The tops of the impaction stages can be coated with silicone whose
purpose is to make the particles adhere to the surface, or afilter can smply be placed on them that is specialy
cut for this purpose and that can be analyzed.

2.2.3.2.3 Cotton €utriator

The cotton el utriator, which is placed in avertical position during sampling, consists of a cylinder whose two
ends areconical. The air enters the elutriator from its lower end and comes out through afilter that is placed
at the end of the upper cone. The recommended air flow of 7.4 L/min generates an air flow upwards in the
cylindrical section of the elutriator that is equal to the sedimentation rate of the particles with an aerodynamic
diameter of 15 um that carriesthem downwards. All particles smaller than this diameter will be carried by the
air flow and collected by the filter provided for this purpose. The parameters of this device and its cut point
diameter were planned for use with cotton fibers. It should be noted that this sampling of cotton is not carried
out in the worker's breathing zone.

2233 Direct-reading instruments

The conventional sampling methods for aerosols described above till remain the most reliable, despite the
fact that instruments for direct reading of the concentration are now available on the market. Most of these
devices that use different measuring principles such as gravimetric analysis and optical aerodynamic and
mechanical properties and mobility in force fields (6), must be used with discernment in the context of an
exploratory approach or in very specific studies. In fact, most of these direct-reading instruments for aerosols
require calibration with the dusts present in the workplace in order to obtain reliable results. As well, they
must be maintained, which can be difficult and costly.

Two "DustTrak" direct-reading instruments are available at the IRSST for exploratory studies. Due to their
sensitivity to particle size, and the nature and concentration of the dusts present in an environment, these
devices cannot replace the reference sampling methods.

2.3 Microorganisms (bioaer osols)

2.3.1 Introduction

Microorganisms are microscopic living things. They are present in al environments: water, soil, plants,
animals, humans. In sufficient concentration, some may cause health problems. However, for most of them
doseleffect relationships have not been established. In Quebec, there are no limit exposure values for
microorganisms. They are therefore evaluated in a preventive context.

For an indugtria hygiene study, the approach favored by the IRSST is the one established by the ACGIH's
American Committee on Bioaerosols, namely the evaluation of viable bioaerosols, meaning living
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microorganisms present m the air (10). The bioaerosols analyzed by the IRSST are heterotrophic aerabic
bacteria, Gram negative bacteria and their endotoxins, and total molds. Some species or some genera can be
specificaly investigated. Comparison of species and concentrations at the measuring stations in relation to
those in the outdoor air upwind is the basic parameter used to determine whether there is a ste of
proliferation. This comparison is particularly useful for molds. For heterotrophic aerobic bacteria, Gram
negative bacteria and endotoxins, limit exposure values are proposed in the literature for some work
environments.

Exceptionaly, smears can be done on surfaces to locate sites of proliferation but the interpretation of such
resultsis complex and can only be qualitative.

2.3.2 Sampling methods

Two sampling methods are available for bacteria and molds based on the concentrations of microorganisms
expected in the work environment. For high concentration environments, meaning greater than 10 000
CFU/m2 (colony forming units), sampling on polycarbonate filters is recommended at a flow rate of 2 L/min
for 20 minutes.

For other situations, the standard method based on the use of the Andersen impactor must be used. The
modified N-6 version of the impactor, condsting of a single impaction stage, is normaly used.
Microorganism sampling requires the use of a collecting medium capable of keeping the microorganisms
alive. Impaction of the microorganisms is done on a nutritive medium containing agar. The composition of
this agar varies with the group of microorganisms investigated. In general, Sabouraud dextrose or malt
extract is used to isolate molds; bacteria are collected on trypticase soya or nutrient agar. Severa other
differential or selective media can be used, depending on the microorganisms investigated.

At the start of the sampling, the flow rate of the instrument is adjusted to 28 L/min using a flowmeter or a
rotameter. It is checked at the end of the sampling in order to calculate the average flow rate necessary for the
guantitative analysis. In genera, in dightly contaminated environments such as office buildings, sampling is
done over a two- to fiveminute period. The period is shorter for more contaminated environments.
Preliminary sampling can be done to determine the necessary sampling times.

The Andersen ingtrument is disinfected with 70% ethanol prior to sampling. The acohol must be completely
evaporated.

It isimportant to minimize the time the petri dishes are open. Once sampling has been completed, the petri
dishes are hermetically sealed with a gtrip of parafilm and placed upside down. All petri dishes must be
identified with their place and time of sampling. A sdf-adhesive label is placed on the side of the petri dishes.
The relative humidity should also be noted. A blank must be produced for every 10 samples, or for each
location if less than 10 samples are collected. The blank must be handled like all the other samples, but
without being opened.

As previoudy mentioned, the smear technique can be used in exceptiona cases for identifying the sites of
contamination. The smear is done using a sterile swab that is rotated on the surface to be sampled. A 10-cm??
surface must be covered with the swab for this sampling. The entire surface of the agar is then inoculated
using the same principle of rotation. This method does not provide a quantitative anaysis, but only a
qualitative analysis.

Endotoxins are sampled on a polycarbonate filter at 2 L/min for 4 hours.

Samples must be shipped to the laboratory within 24 hours following their collection. Any delay must be
noted in order to ensure the vaidity of the resuilts.
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2.3.2.1 Warning

» Agar must never come into contact with anything.

* Theinside of the head of the Andersen instrument must not be touched.

* Movements around the instruments must be kept to a minimum during sampling.
 Petri dishes must be kept closed for aslong as possible.

e Sampling must begin immediately once the agar has been exposed to me air.

» Sampling must be repeated if mereis coughing or sneezing near the sampler.

* It isrecommended that two samples be collected smultaneoudly.

2.3.3 Analytical methods

Two methods are available for evaluating bacteria and molds. The basic method consists of counting the
colonies formed following an incubation period specific to the investigated microorganisms. Counting is
done by optical microscopy. Subsequently, if the situation justifies it, the species can be identified. To do
this, each of the different colonies found on the initial agar must be reinoculated on a specific agar, incubated
again, and identified by different techniques. Bacteria are identified by a series of biochemical tests or by
analysis of their fatty acid profile, while molds are identified by morphologica observation.

Endotoxins are analyzed using the limulus amebocyte lysate (LAL) method and the determination is done by
kinetic chromogenic analysis using a spectrometer at awavelength of 405 nm.

Due to the complexity and time required for bioaerosol identifications and endotoxin determinations, a prior
agreement must be arrived at with the person in charge of the IRSST microbiology laboratory. For the same
reasons, when the count is below 250 CFU/m®, the species will not be identified.

2.4 Process samples

Samples from a process (commonly called process samples) are sent to the laboratory in the three following
cases.

24.1 As areference product

The substance is used as the calibrating solution. This is the case when mixtures of hydrocarbons such asVM
& P naphtha, Stoddard solvent and rubber solvent, as well as mineral oil mists are analyzed (11).

In both these cases, the reference solutions are complex mixtures of hydrocarbons of variable composition.
The mixture found in the workplace must be used as the calibrating solution, since it is the source of exposure.

For oil mists, the reference oil must be soluble in the chlorinated hydrocarbon used for preparing the standard
solutions. In the case where the il is emulsified in water, the origina oil must be supplied. A volume of 25
mL is sufficient for the analysis.

24.2 Composition analysis

A starting materia or a deposited dust are sent for analysis when dl other means of obtaining information
have proven ineffective; this includes reviews of the literature, and consulting the supplier, the manufacturer
and the CSST'sToxicological Index.

When a request for composition analysis is made to the laboratories, the following information must be
provided: the type of industry, the nature of the process, the type of exposure, any exposure-related health
problems, the suspected chemicals, and the safety data sheet when it involves a commercial substance.
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2.4.2.1 Liquids

For organic solvents, analysis may be carried out using the solution, or preferably, saturated activated charcoal
tubes, thus allowing the main volatile components of me mixture to be quantitatively determined by means of
gas chromatography coupled with mass spectrometry.

This andytical technique is aso used to confirm the presence of a specific substance in a mixture (for
example, the presence of benzene in a paint naphtha). This determination is carried out using a saturated tube
or the solution.

Forion, pH and flash point determinations, the liquid solution is shipped.

To avoid contamination, liquid process samples must not be shipped in the same box as other samples and
must be properly identified with the corresponding requisition number.

2.4.2.2 Process dustsousedimented dusts

For these dusts, the following analyses are possible:
» mineralogical and morphologica characterizations;
 identification of the crystaline forms of slica: quartz, tridymite, cristobalite;
* metd identification;
 identification of fibrous substances, and estimation of fibre content.

The quantity of dust necessary is approximately 3 grams; it must be collected in self-sealing bags available
from the IRSST.

2.4.3 Granulometric analysis of dust

Particle size is established from the passage of a known mass of dust into a nest of sieves. This is a flexi-
ble type of particle size analysis because it alows easy insertion or removal of the sieves and because the
particle sizes containing the most pertinent size fractions for a user's specific problems can be easily ob-
tained. The mass of dust necessary for this type of analysis is important. In order to be able to repeat an
analysis at least twice, a mass of at least 200 g of dust must be available. Granulometric anaysis is lim-
ited to large-diameter particles. It cannot be used to evauate the inhalable, thoracic and respirable frac-
tions.

2.5 Sampling system calibration

251 Sampling pumps

Sampling of an air contaminant requires not only a system that allows a given volume of air to be collected,
but aso a collecting medium and an anaytical method. Pumps are the device most commonly used in
industrial hygiene for sampling a known volume of ar in order to determine the concentration of
contaminants present.

Diaphragm pumps are the most common. They are equipped with a device consisting of one or more
digphragms made of a flexible material (metal, rubber or plastic). A mobile rod or a yoke moves the
digphragm which compresses the air in a chamber of given dimensions. An appropriate vave system
displaces the air in the chamber. This type of device requires a surge chamber to regulate the flow. Since
digphragms can rupture, periodic maintenance is necessary.

In industrial hygiene, the pumps must commonly used are high or low flow personal pumps, and high volume
pumps.
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2.5.1.1 Personal pumps

Personal sampling pumps are classfied into two categories. pumps with low flow rates which generdly
operate in the 1 to 500 mL/min range, and high-flow pumps which operate from 10 to 5.0 L/min. They
operate independently on rechargeable (nickel-cadmium) acid gel batteries, which ensure a least 8
consecutive hours of operation.

There are constant mass flow pumps and constant volume flow pumps. Two principles are generaly used to
compensate for variations in flow. These are the critical orifice, where a mechanism maintains a constant
pressure differentia throughout the sampling, and a sensor that maintains a constant speed of rotation of the
motor (congtant volume flow rate) by varying the amperage of the motor. This situation considerably
complicates the rules to be applied for flow correction in relation to the different temperature and pressure
parameters during calibration and sampling.

To make it easier to interpret the corrective measures to apply in given situations, we will consider only
constant volume flow pumps and constant mass flow pumps. For other cases of compensation mechanisms,
correction curves will be used. It isimportant to mention that the work is made much easier by calibrating the
pump on the sampling site because it eliminates complex calculations.

The use of a pump whose flow rate is not automatically controlled assumes that the variation in the flow rate
is periodically checked. This variation occurs due to an increase in the pressure drop across the collecting
medium or a decrease in the power supplied by the rechargeable batteries. Calibration at the start and
checking at the end are necessary.

2.5.1.2High volume portable pumps

High volume portable pumps are used to collect samplesin ageneral environment when a significant amount
of the substance is to be collected for analysis, or when a large sampling volume is necessary to collect
aufficient contaminant when the air concentrations are very low.

Microorganism samplers and cotton elutriators use pumps capable of sampling at high flow rates. The
necessary flow rate is 28.3 L/min for the Andersen sampler, and 7.4 L/min for the cotton elutriator. A critical
orifice is used to maintain a constant flow for the cotton elutriator.

2.5.2 Calibrating the flow rate of sampling trains

Various devices are used for flow calibration. In industria hygiene, three different devices are commonly
used, namely the bubble flow meter (conventiona burette or electronic version), the rotameter, and the mass
flowmeter.

The sampling devices must be calibrated before and after sampling. The sampling train includes the
components used in the field (pump, tube, cassette-filter unit, cyclone, etc.). The most common arrangement
for cdibrating the sampling train isillustrated in Figure 10.

When using a cyclone, the flow rate must be set a 1.7 L/min under the actual sampling conditions. The
mathematical formulas necessary to adjust for variations in temperature and pressure are presented in the
following section. If the variation in pump flow is greater than 5% of the initia flow rate, this must be taken
into account in interpreting the sampling results.

2.5.3 Corrections for variations in temperature and/or pressure

Corrections must be made to take into account variations in volume in relation to the ambient temperature and
pressure. Since the permissible concentration levels must dways be converted to standard conditions of
temperature (25°C or 298°K) and pressure (760 mm Hg or 101.3 kPa), the corrections are made using the
idedl gaslaws.



IRSST - Sampling Guide for Air Contaminants in the Workplace 3

Equation 15 : | deal gas equation

P =Pressure
PV PV, V =Volume
T = T T =Temperaturein®K
n : n = Sandard conditions(298 °K and 760 mmHg)

s = Sampling site conditions

For correcting flow rates, the same equation applies by substituting flow rates for volumes, since the flow rate
isavolume per unittime (Q = V) :

Equation 16:
Q =Volumetricflowrate
PT P =Pressure
o, = Qs = T =Temperaturein°K
T, F, n =Sandard conditions (298 °K and 760 mmHg)
s

= Sampling siteconditions

Figure 11 contains adiagram for identifying the correction egquation to be applied. Also, avery smple utility
program is available at the following Internet address:
http://www.irsst.gc.calhtmfr/utilitaires/correct.htm.

Figure 10- Calibration of a sampling train

2.5.3.1 Using a bubble flow meter or a piston displacement meter

The bubble flow meter, the electronic bubble flow meter and the piston displacement meter are considered,
for dl practical purposes, as primary standards for flow rate calibration. For easier understanding, we will use
two examples of constant flow pumps: the constant volume flow type and the constant mass flow type.

* Calibration on thesampling site

(Constant volumeflow pumps or constant massflow pumps)

Equation 16 (section 2.5.3) is used to bring the flow rate to standard conditions. The actual flow rate is
identical, regardless of whether constant volume or constant mass flow pumps are involved, since the
conditions do not change from calibration to sampling, and a primary calibration system is used (bubble flow
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meter).

* Calibration outside the sampling site

(Constant volumeflow pumps)

The following equation is used where the sampling flow rate Qs is replaced by the calibration flow rate Q.,
since they areidentical, because the pump does not change its sampling speed, regardless of the sampling site:

Equation 17 :

Q =Volumetricflowrate

P =Pressure

T =Temperaturein°K

n = Sandard conditions (298 °K and 760 mmHg)
s = Sampling siteconditions

¢ =Calibrationsiteconditions

©

I

©
S
o

* Calibration outside the sampling site

(Constant massflow pumps)

Since cdlibration is carried out using a bubble flow meter, the actua flow rate of the pump is noted at the
calibration temperature. When this pump is installed on the sampling site, it will compensate to conserve a
mass per unit of time (mass flow rate) equivalent to that established on the calibration site. This means that the
parameters on the calibration site are necessary for correction to standard conditions. Equation 16 (section
2.5.3) therefore becomes:

Equation 18 :
Q = Volumetricflowrate
Q =0 _ljc__T_n_ P =Pressure .
1T e T P T = Temperaturein °K
¢ s n = Sandard conditions (298°K and 760 mm Hg)
¢ = Calibrationsite conditions
2.5.3.2 Using a rotameter

A rotameter is a dightly tapered inverted vertical tube in which a float moves from top to bottom (meta or
plastic bead, small cylinder, etc.). The kinetic energy of the air maintains the bead at a certain level which is
proportiona to the air flow in the rotameter tube. These devices must be calibrated againgt primary standards
and are affected by changes in pressure and temperature. They can achieve a precision of 1 to 2% when
correction curves are used. If the calibration curves are for temperatures other than standard conditions, flow
rate correction is done using the following equation:

Equation 19 :
Q =Volumetricflowrate
PmTr P = Pressure '
0, =0, . |— T =Temperaturein °K
T,F, r =Ste conditions (calibration)

m = Conditionsof therotameter calibration curve

Rotameters, however, are normally available with a laboratory produced correction curve where data are
expressed at standard conditions of temperature and pressure.

* Calibration on the samplesite

(Constant volume or constant massflow pumps)

For the two types of pumps, the rotameter reading must first be corrected for the effects of temperature and
pressure. The actua flow is then obtained using equation 19.

The actua flow thus obtained is converted to standard conditions using equation 16 (section 2.5.3) above :
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Equation 20 :
Q =Volumetricflowrate
PT P = Pressure
0,=0,——+ T = Temperaturein°K
T, F, n = Sandard conditions (298°K and 760 mmHg)

s =Sampling site conditions

Since Q; = Q,, P, =P, T, =T as well as P, = P, and Ty, = T}, equation 21 is obtained by substituting 19 into
20:

Equation 21 :
Q =Volumetricflowrate
P = Pressure
0 =0 _1:2_1;_ T =Temperaturein°K
" T™T.P, n = Sandard conditions (298 °K and 760 mmHg)

m = Calibration conditions of manufacturer or laboratory
s =Sampling site conditions

» Calibration outsidethe sampling site

(Constant volumeflow pumps)

For constant volume flow pumps, the actua flow rate does not vary in going from the calibration site to the
sampling site (constant diaphragm rate). Proceeding in two steps, me pump's actual flow rate on the
cdibration site must first be determined by making the corrections to the flow using eguation 19. The flow is
brought to standard conditions using equation 17 (section 2.5.3.1) taking care to use the sampling
temperatures and pressures which are different from the calibration ones.

SnceQr=Q.=Qs, and P, and T, areequa to P, and T, P, and T, can be substituted for P,,, and T, thesetwo
equations combined, with simplification, give equation 22 below :

Equation 22 :
=Volumetricflowrate
= Pressure

Q
P
_ T.T. (P T =Temperaturein°K
Q,=0, _P P '7_.' n =Sandard conditions (298 °K and 760 mmHg)
n-c s m = Calibration conditions of manufacturer or laboratory (correction curve)

s = Sampling site conditions

¢ =Calibrationsiteconditions
* Calibration outsidethe sampling site
(Constant massflow pumps)
In this case, the same procedure is followed as in the first example, since only the calibration conditions have
an effect on the flow rate. In fact, the pump, which will later be installed in the sampling environment, will
compensate for changes in air density caused by temperature and pressure. These parameters will therefore
have no effect on the air volume collected and converted to normal conditions. Equation 21 is used, with the
calibration conditions replacing the sampling conditions, and producing equation 23 :

Equation 23 :
Q = Volumetricflowrate
PT P = Pressure
Qn =Qm cn T = Temperaturein°K
T.P n = Standard conditions (298 °K and 760 mmHg)
m = Calibration conditionsof manufacturer or laboratory

¢ = Calibration siteconditions
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25.3.3  Using amass flowmeter

The mass flowmeter operates according to athermal compensation principle. The flowmeter's sensor consists
of a heated wire that an electronic circuit tends to maintain at constant temperature under a cooling effect
caused by a flow of air. This device has the advantage of giving a flow rate at standard conditions of the
instrument, regardiess of the temperature conditions. No correction is made, however, for variations in
barometric pressure. It has the advantage of being easily transported in the field.

* Calibration on thesamplesite

(Constant volume or constant massflow pumps)

Since the mass flowmeter gives a flow value directly in units at standard conditions, there is no correction
when the sampling and calibration are carried out at the same location.

 Calibration outsidethesampling

(Constant volumeflow pumps)

In this case, the actual flow rate of the pump during calibration must first be known since the mass flowmeter
provides a value at standard conditions. This volumetric flow rate will be the same during sampling because
the pump maintains a constant volumetric flow regardless of the conditions of temperature and pressure. The
equation is the following:

Equation 24 :
Q =Volumetricflowrate
Pn Tc P =Pressure .
Q, = Qﬂgw,n — T = Temperaturein°K
T, Pc n = Sandard conditions (298 °K and 760 mm Hg)

¢ =Calibrationsiteconditions
flomm = Massflowmeter reading
r = Actual conditions

During sampling, the effective flow rate will be the actua flow rate calculated using the previous equation. To
convert theflow rateto standard conditions, 25 is applied :

Equation 25 :
Q = Volumetricflowrate
0 "Qiﬂ P =Pressure .
n = ST P T =Temperaturein°K
s B n = Sandard conditions (298 °K and 760 mmHg)

s =Sampling siteconditions

Equation 26 is obtained by combining equations 24 and 25. It calculates the flow rate at standard conditions
in one step. Because a constant volume flow pump is used, Qs can be replaced by Q, making any possible
smplifications.

Equation 26 :
Q =Volumetricflowrate
P =Pressure
P T, T = Temperaturein°K
Q, =Qﬂowm ?F n = Standard conditions (298 °K et 760 mmHg)
s ¢ s =Sampling site conditions
¢ =Calibrationsiteconditions

flomm = Massflowmeter reading

» Calibration outside the sampling site

(Constant massflow pumps)

Since the pump is controlled by a mass device and the flowmeter operates according to the same principle, no
correction needs to be made except for that for the calibration site and the sampling site.
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Figure 11- Decison flowchart for flow rate correction

Q = Volumetric flow rate (L/min)
P = Pressure (mm Hg)
T = Temperature (°K)

n = Standard conditions (298°K and 760 mm Hg)
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Part 3: Contaminant sampling and analysis

Introduction

The following section presents the sampling parameters and the anaytical methods used in characterizing
occupationa exposure. The exposure standards or limit vaues referred to are those taken from the RRQWE
(2). Information on the principles for using reference values is given in severd publications including the
annua book entitled 1999 Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indicesfrom ACGIH (9).

3.1 Table of substances in the RRQWE and tables of substances analyzed by the IRSST

This part of the Sampling Guide contains three tables. The first table consists of green pages containing dl of
the substances in the RRQWE (668) and contains information On the IRSST methods or other methods that
are recommended by the IRSST. The latter have been chosen by a review committee consisting of four
chemists based on the literature available in 1994. The Operations Division has a file for each substance
which contains a copy of the chosen method as well as some other methods that have not been selected. It is
important to mention that no laboratory test has been carried out relating to the recommended methods. Inthis
context, the implementation of these methods must undergo an appropriate analytical validation process. Most
of the recommended methods originate from the following organizations. NIOSH (National Ingtitute for
Occupationa Safety and Health) and OSHA (Occupational Safety and Health Administration). Thisisthe list
of the documents or Web sites that we have consulted.

e NIOSH Manua of Analytical Methods, second edition, Volumes 1 to 7, published from 1977-1980,
Cincinnati, OH

* NIOSH Manual of Anaytica Methods, third edition, published from 1984-1994, Cincinnati, OH
http:/Avww.cdc.gov/niosh/nmanm/nmammenu.htm

e OSHA Analyticad Methods Manua (Organic and Inorganic), published from 1985-1991, Sdt Lake
City, UT http://www.osha-d c.gov/html/dbsearch.html

*  OSHA Chemical Information File, published in 1991, Salt Lake City, UT.
http://www.oshard c.gov/OCI S/toc_chemsamp.html

These documents may be consulted at the IRSST Operations Division.

The second table (blue sheets) is intended mainly for users of the IRSST Operations Division's andytica
service. It presents the information on the contaminant eval uation methods that are offered within the scope of
theanalytical service.

Finaly, the third table contains the same information as the second table but for a very limited number of
substances, which, without being part of the RRQWE, are dso offered within the scope of the IRSST's
analytical service.

The information contained in these tables originates from a data base that is periodically updated. Its most
recent version can be consulted at the following Web site:
http://www.irsst.qc.calhtmfr/4_|.htm.
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3.2 Description of the column titles in the tables

RRQWE name

This column contains the name of the substance as given in the RRQWE. Also, the presence of the IRSST
logo (in the first table), followed by a number, means that this substance is one of the IRSST's analytical
services. The number corresponds to the number of the IRSST's andytica method.

CAS

This is the chemical's CAS number. This number (Chemical Abstract Service Registry Number) makes it
easy to identify chemical substances, which sometimes have many synonyms. Note that in the case of
families of substances (for example, soluble barium salts), no CAS has been given.

TWAEV / STEV / Ceiling (mg/m?®)

The two numbers in this column correspond to the time-weighted average exposure value (TWAEV) and me
short-term exposure value (STEV), and the ceiling value (CEILING) as defined in me RRQWE.

Notation

This column contains me notations for percutaneous toxicity (T), carcinogenicity (Cl, C2 and C3) and simple
asphyxiant (AX).

Sampling device

This column contains a short description of me sampling equipment. The IRSST inventory number for the
sampling deviceis also given in the second and third tables. The guide a so contains atable describing this
equipment, and containing such things as the IRSST inventory numbers.

Flow rate (L/min)

This is the recommended sampling flow rate. It is normally expressed in liters per minute.

TWAEV/STEV vol. (L)

These are the recommended sampling volumes for TWAEV and STEV evaluations. They are generdly
expressed in liters.

Principle

This column contains an acronym corresponding to the technique used in anayzing the contaminant
Appendix 2 contains an acronym correspondence table.

Min. value fr/g)

This column contains the minimum amount reported (on the sampling device). In some cases, however, it is
preferable to consult the anaytica method to properly understand this value.

Desorption/digestion
This is the procedure used for digestion (metals) or desorption or extraction of the contaminant to be
measured.

Reference

This is the supporting bibliographical reference for the method (for the first table only). In most cases where
the analysis is not established in the IRSST laboratories, a NIOSH or OSHA method number or areference
(referencetable, part 3) is given.

Remarks

This section contains al the information pertaining to sampling, analysis or andytical interferences.
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3.3 Sampling parameters and analytical limitations

The sampling volumes and flow rates are determined in relation to the limits of quantification of the analytical
methods, the collecting capacity of the various collecting mediums, and the characteristics of the sampling
instruments. The minimum amount reported is used in determining the optimum sampling time.

It isimportant to emphasize that a maximum of 6 metals can be analyzed on a singlefilter. For solvents, the
maximum number depends on whether or not there is chromatographic interference. In both cases, the
"Remarks" column must not contain " specific desorption ™ or "specific analysis".

3.4 Note concerning simple asphyxiants

It is important to mention a subtlety in the methods for simple asphyxiants. The applicable regulation
stipulates that these substances must have concentrations such that the oxygen concentration in the air is not
less than 19.5%. The methods suggested for smple asphyxiants are therefore based on the determination of

the oxygen concentration (method 26-C).

However, in an occupational safety context, the explosiveness of some simple asphyxiants (acetylene,
methane, ethylene, etc.) represents a risk that must be taken into account. In fact, even when the oxygen-
related requirements are respected, an ambient atmosphere in which the asphyxiant's concentration is
greater than its lower explosive limit must be considered as extremely dangerous.
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RRQWE Name CAS | TWAEV |[Nota- |Sampling Device Flow Volumes | Principle [ min. Desorption Refe- Remarks
STEV tions rate (TWAEV) Value Digestion rences
Ceiling (LUmin) | (STEV) (M)
(mgim® L
Acetaldehyde 75-07-0 180 C3 | Orbo 23 tube #Supelco 2-0257 |0.1 10 GC-MS 0.09 |Toluene The shelf life of these tubes is limited, order only the quantity necessary for the sampling.
270 The eleven following aldehydes are determined simultaneously: acetaldehyde,
“ 322-1 isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal,
hexanal, valeraldehyde, acroleine and formaldehyde.
Specific desorption must be carried out for this substance.
Acetic acid 64-19-7 25 Activated charcoal tube #SKC |1 50 HPLC-UV 21.6 ]0,1N sodium hydroxide IRSST method 195-2 is for the specific analysis of acetic acid.
37 ST226-01
ﬁ 195-2
Acetic anhydride [ 108-24-7 21 Glass fiber filter #SKC FLT225- |0.05 0.75 GC-NPD 0.51 | Isopropanoal: toluene (50:50) OSHA Ketene, acetyl chloride, isocyanates, hydrochloric acid, other anhydrides or any
7 impregnated with 1-(2 pyridyl) 82 other compound that reacts with 1-(2 pyridyl) piperazine contained on the filter can
piperazine (The filters must be cause interference during sampling.
impregnated in the laboratory.)
Acetone 67-64-1 1780 Activated charcoal tube #SKC | Maximum: 2 GC-FID 180 | Carbon disulfide
@ 2380 ST226-01 0.2 15
22-2
Acetone 67-64-1 1780 DRI-PAD The reported minimum value is of 1 mg/m” (0.4 ppm).
@ 39-A 2380
Acetone 67-64-1 1780 3M Organic Vapor Monitor GC-FID 180 | Carbon disulfide The recommended sampling time is of 4 hours, although it may be variable.
ﬁ 555-1 2380 #3500
Acetonitrile 75-05-8 67 Activated charcoal tube #SKC 0.01-0.2 10 GC-FID 10 Benzene NIOSH | A desorption solvent other than benzene may be used.
101 ST226-24 1606
Acetylene 74-86-2 AX DRI-EX IRSST method 9 C is for analyzing combustible gases according to their lower explosive
@ 9-C limit. Refer to the note about simple asphyxiants at the beginning of the tables.
Acetylsalicylic acid 5 Glass fiber filter #SKC FLT225- |1 100 HPLC-UV 0.2 | Methanol: water (24:76) Réf. 1 An electrochemical detector or fluorescence detector may be used to improve analytical
50-78-2 7 buffered to pH 5,0 Réf 2 sensitivity.
et. Acetylsalicylic acid hydrolyzes in the air to produce salicylic acid. It is therefore important
that
Acrolein 107-02-8 0.23 Orbo 23 tube #Supelco 2- 0.1 10 GC-MS 0.02 | Toluene The shelf life of these tubes is limited, order only the quantity necessary for the sampling.
0.69 0257 The eleven following aldehydes are determined simultaneously: acetaldehyde,
ﬁ 326-1 isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal,
hexanal, valeraldehyde, acroleine and formaldehyde.
Specific desorption must be carried out for this substance.
The tubes must be stored in the freezer before and after sampling. The use of an “Icepak”
is not
o abina !
Acry/amide 79-06-1 0.03 Pc | Glass fiber filter #SKC 1 120 GC-NPD 0.46 | Methanol OSHA
C2 | FLT225-16 in series with a 21

silica gel tube #SKC ST226-10
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m%)  tions Sampling Device (Uimin) L)  Principle Digestion rences Remarks
Actylic acid 29 Rc  Two XAD-8 tubes in series #SKC 0.1 24 HPLCUWV 0.99 Methanol: water (1:1) OSHA There is a possibility of polymerization in the presence of polymerization initiators in the
ST226-30-8 28 atmosphere.
79-10-7
Acrylonitrile 43 Pc Activated charcoal tube #SKC Maximum: 20 GCHD 8 NN Dimethylacetamide Specific desorption must be carried out for this substance.
C2  ST226-01 0.2 containing propionitrile as an
@ 1472 107-13-1 internal standard
Aldrin 0.25 e Glass fiber filter #SKCFLT225-7 0.2-1 18 GCECD 3 Isooctane NIOSH
in series with an impinger #SKC 5502
309-00-2 IMP225 35 2 containing 15 mL
of isooctane
Allyl alcohol 48 Fc  Activated charcoal tube #SKC ~ Maximum: 10 GCFD 25 Carbon disulfide
95 ST226-01 0.2 3
@ 169-1 107-18-6
Allyl glycidyl ether (AGE) 23 XAD-7 tube #SKC ST226-30-11- 0.2 5 GC? FID 56 Acetonitrile Ref. 14
47 07
106-92-3
Ally/propyl  disulfide 12 Chromosorb-106 tube #SKC 226- 0.2 10 GCHD Trichloroethylene OSsHA
18 110 3 IMIS0150
2179-59-1
Aluminum (as Al), Metal 10 Mixed cellulose ester filter 15 180 FAAS 20 Nitric acid: perchloric acid The analytical results are expressed as total aluminium.
Omega M083700AF or Omega (4:1), concentrated
@ 112 7429-90-5 M-082500AFP hydrochloric acid finally,
concentrate d nitric acid
Aluminum [7429-90 5], (as 2 By court order, the standard for this substance has been stayed in the United States pending
All Alkyls (NOC) the development of an analytical method. No supporting method is suggested for this
substance. If a request is made to the IRSST, the analytical method could be developed and will
have to be validated for the substance mentioned, based on the procedure described by the
IRSST, which refers to the NIOSH protocol.
Aluminum [7429-90-5], (as 5 Polyvinyl chloride filter Omega P- 15 180 Grav 25 Additional information is available in Info-Labo 91-03 and 92-02.
Al), Pyro powders 08370K If the substance needs to be identified, a method must be developed using the sampling and
desorption parameters (use of lithium borate) described in OSHA data sheet IMISA101 and the
@ 48-1 analytical conditions in IRSST method 11-2.
The gravimetric method for dusts is by definition nonspecific.
Aluminum [7429-90 5], (as 2 Polyvinyl chloride filter Gelman 15 180 FAAS 20 Water at room temperature Specific sampling must be carried out for this substance. The analytical results are expressed
Al), Soluble salts 66467 as total aluminium (soluble compounds).
@ 212-3
Aluminum [7429-90 5], (as 5 Mixed cellulose ester filter 15 180 FAAS 20 Nitric acid: perchloric acid To evaluate welding fumes, personal sampling must be carried out within the mask. Aluminium
Al), Welding fumes Omega M083700AF or Omega (4:1), concentrated oxides formed while welding are not made soluble with the actual digestion method.
M-082500AFP hydrochloric acid finally, The analytical results are expressed as total aluminium.
@ 112 concentrated nitric acid
Aluminum oxide (as Al) (total 10 Pt Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info-Labo 91-03 and 92-02.
dust) P-08370K The gravimetric method for dusts is by definition nonspecific.

1344-28-1

@ 48-1

The TLV is for dust containing no asbestos and less than 1% crystalline silica.
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TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
cAS (Mg/m®)  tions Sampling Device (Umin) I Principle Digestion rences Remarks
sec-Amylacetate 665 Activated charcoal tube #SKC Maximum: 10 GC-FID 335 Carbon disulfide
ST226-01 0.2
@ 272-1 626-38-0
Aniline 76 e Silica gel tube #SKC ST226-10 0.020.2 20 GC-FID 10 Ethanol: water (95:5) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
(ultrasonic bath) 2002
62-53-3
o-Anisidine 05 Pc  XAD-2 tube #SKC ST226-30-05 0.51 225 HPLC-UV 0.35  Methanol NIOSH
C3 2514
90-04-0
p-Anisidine 05 Rc XAD-2 tube #SKC ST226-30-05 0.5-1 225 HPLC-UV 0.35  Methanol NIOSH
2514
104-94-9
Antimony [7440-36-0], metal 05 Mixed cellulose ester filter 15 180 FAAS 10 Concentrated nitric Specific sampling must be carried out for this substance.
and compounds (as Sb) Omega M-083700AF or Omega acid.concentrated The analytical results are expressed as total antimony.
M-082500AFP hydrochloric acid
e 55-2
Antimony trioxide (as Sb) 05 C3  Mixed cellulose ester filter 15 180 FAAS 10 Concentrated nitric Specific sampling must be carried out for this substance.
Omega M-083700AF or Omega acid, concentrated The analytical results are expressed as total antimony.
e 5652 1309-64-4 M-083700AFP hydrochloric acid
Antimony trioxide, 05 Cc2 Mixed cellulose ester filter 15 180 FAAS 10 Concentrated nitric Specific sampling must be carried out for this substance.
production (as Sb) RP Omega M-083700AF or Omega acid, concentrated The analytical results are expressed as total antimony.
M-082500AFP hydrochloric acid
ﬁ 55-2 1309-64-4
ANTU (alpha- 03 Polytetrafluorocarbon (teflon) 152 480 HPLC-UV 5 Methanol NIOSH
Naphthylthiourea) filter #SKC FLT225-17-01 S276
86-88-4
Argon AX DRl-elec Since argon is a simple asphyxiant, the method for determination of oxygen in air is used
(IRSST 26-C).
@ %C 7440-37-1 The reported minimum value is 1% oxygen.
Arsenic [7440-38-2], metal 02 Mixed cellulose ester filter #SKC 2 480 ET-AAS 0.003 Concentrated nitric acid OSHA A mixed cellulose ester filter and a pad impregnated with sodium carbonate and glycerol in
and soluble compounds (as FLT225-5 D105 series with an activated charcoal tube must be used to minimize the interference of arsine and
As) other volatile arsenic compounds.
OSHA method ID-105 is for analyzing inorganic arsenic and can be adapted to metallic arsenic
and its soluble compounds.
Arsenictrioxide, production Cc2 Mixed cellulose ester filter #SKC 2 480 ET-AAS 0.003 Concentrated nitric acid 0SHA A mixed cellulose ester filter and a pad impregnated with sodium carbonate and glycerol in
RP FLT225-5 ID105 series with an activated charcoal tube must be used to minimize the interference of arsine and

1327-53-3

other volatile arsenic compounds.

OSHA method ID 105 is for analyzing inorganic arsenic and can be adapted to arsenic trioxide.
There is no reference value for the standard, but the determination might be required by
targeting the lowest limit of detection, given the carcinogenicity designation C2.
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TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mg/m®  tions Sampling Device (L/min) L Principle Digestion rences Remarks
4-Aminodiphenyl Pc  Cassette containing two glass 1 100 GCECD 0.00068  Desorption in water with OsHA The filters must be transferred and stored in water until analysis.
C1 fiber filters impregnated with sodium hydroxide added. 93 Any compound that reacts with sulfuric acid and is collected on the filters can cause
92:67-1 sulfuric acid #SKC FLT225 7 Then, extraction in toluene, interference during sampling.
(The filters must be impregnated followed by derivatization of There is no reference value for the standard, but the concentration might be measured by
in the laboratory.) the amine group with HFBA targeting the lowest limit of detection possible, given the carcinogenicity designation C1.
(heptafluorobutyric acid
anhydride).
2-Aminoethanol 75 XAD 2 tube impregnated with 0.2 4 HPLCAV 0.15 Acetonitrile
15 10% (wiw) 1-
@ 303-1 141-43-5 naphthylisothiocyanate (NIT) #
SKC ST226-30-18
2-Aminopyridine 2 Two Tenax-GC tubes in series 0.01-0.2 12 GCFD 2 Thermal desorption NIOSH
#SKC ST226-35-02 S158
504-29-0
Amitrole 0.2 Cc3 Glass midget impinger #SKC IMP 1 60 HPLCWV OSHA A copy of the OSHA file is available in the IRSST files.
RP  225-36-1 containing 10 mL of IMISA 176
61-82-5 water
Ammonia 17 Carbon bead tube #SKC ST226- 0.10-0.5 24 ICCD 9.4 Demineralized water at room These tubes have a limited shelf life. It is important to respect the expiration date printed on
24 29 pretreated with sulfuric acid 75 temperature the package.
@ 2201 7664-41-7 The ammonium ion (NH4+) is being analyzed, so all ammonium salts may cause interference.
The analytical results are expressed as ammonia (NH3).
Ammonia 17 DRHPAD The reported minimum value is 0.5 mg/m?® (0.80 ppm).
24
@ 39-A 7664-41-7
Ammonium chloride fume 10 Low ash polyvinyl chloride filter 2 960 ICCD Diaminopropionic acid IRSST IRSST gravimetric method 48-1 is used.
20 #SKC FLT225-8-01 30 monohydrochloride 220-1 If the substance needs to be identified, a method must be developed using the sampling
12125-02-9 osHA parameters and the sampling device in OSHA method 188 and the analytical conditions in
D188 IRSST method 220-1.
Ammonium chloride fume 10 Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
20 P-08370K If the substance needs to be identified, a method must be developed using the sampling
@ 481 12125-02-9 parameters and device in OSHA method ID 188 and the analytical conditions in IRSST method
220-1.
The gravimetric method for dusts is by definition nonspecific.
Ammonium 0.1 Mixed cellulose ester filter GCECD Réf.4
perfluorooctanoate #Nuclepore 142789 in series R 5
with a glass midget impinger
3825-26-1 #3KC IMP225-36-1 containing
methanol
Ammonium  sulfamate 10 Polyvinyl chioride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
P-08370K If the substance needs to be identified, a method must be developed using the sampling
@ 481 7773-06-0 parameters and device in OSHA method 1D188 and the analytical conditions in IRSST method
220-1.
The gravimetric method for dusts is by definition nonspecific.
n-Amylacetate 532 Activated charcoal tube #SKC Maximum: 10 GCFD 265 Carbon disulfide
ST226-01 0.2
628-63-7

@ 74-1
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TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (Mym®  tions Sampling Device (LUmin) (L)  Principle (Hg) Digestion rences Remarks
Arsine 0.16 Mixed cellulose ester filter #SKC 2 480 ET-AAS 0.003 Concentrated nitric acid OSHA
FLT225-5 and pad impregnated ID105
7784-42-1 with sodium carbonate and
glycerol in series with an
activated charcoal tube #SKC
ST226-01 (The pad must be
impregnated in the laboratory.)
Asbestos, Actinolite 1flcc Cl  Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
5 flec EM  #Environmental Express A flow rate not exceeding 2.5 L/imin is recommended for determining an average concentration.
ﬁ 2431 12172-67-7 F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
conductive extension compatible with the mounting solution.
#Environmental Express 0025100 The reported minimum value is 25 fibers/mm?
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Amosite 0.2 flcc Cl  Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
1 flcc EM  #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.
@ 2431 12172-73-5 F250800 and cassette with a The standard is applicable where the use of this product is permitted.
conductive extension The method applies to the counting of fibers other than asbestos whose refractive index is
#Environmental Express 0025100 compatible with the mounting solution.
The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Anthophyllite 1 flecc Cl  Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
5 flcc EM  #Environmental Express A flow rate not exceeding 2.5 Limin is recommended for determining an average concentration.
@ 2431 17068-78-9 F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
conductive extension compatible with the mounting solution.
#Environmental Express 0025100 The reported minimum value is 25 fibers/mm?,
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Chrysotile 1 flcc Cl  Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
5 flcc EM  #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.
e 2431 12001-29-5 F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
conductive extension compatible with the mounting solution.
#Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Crocidolite 0.2 flcc Cl1  Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
1 flcc EM  #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.
@ 2431 12001-28-4 F250800 and cassette with a The standard is applicable where the use of this product is permitted.
conductive extension The method applies to the counting of fibers other than asbestos whose refractive index is
#Environmental Express 0025100 compatible with the mounting solution.
The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Tremolite 1 flcc C1 Mixed cellulose ester filter 0.5-16 400 PCOM Open cassette sampling.
5 flecc EM  #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.
@ 2431 14567-73-8 F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
conductive extension

#Environmental Express 0025100

compatible with the mounting solution.

The reported minimum value is 25 fibers/mm?.

Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m3) tions Sampling Device (L/min) (L Principle Digestion rences Remarks
Asphalt (petroleum) fumes 5 Glass fiber filter pretreated in the 2 960 Grav 50 Benzene The sampling device includes a cassette followed by a tube. The samples must be stored in the
laboratory #Millipore freezer after sampling. The tubes and filters must be shipped together.
@ 2011 8052-42-4 AP4003705 in series with an Ten polycyclic aromatic hydrocarbons (PAH) are analyzed on the filter and tube.
Orbo 42 tube #Supelco 2-0264
Atrazine 5 Tube of polyurethane foam (PUF) Maximum: 912 GCECD 0.092 Diethyl ether: hexane (75:25) Réf. 6 Before use, the polyurethane foam is cleaned with 5% diethyl ether in a soxhlet.
(Produced in the laboratory or 4 (soxhlet) An OVS (OSHA Versatile Sampler) tube with XAD-2 and glass fiber filter #SKC ST226-30-16
1912-24-9 #SKC ST226-126) and a supercritical fluid extractor can be used.
Azinphosmethy! 0.2 Pc OVS (OSHA Versatile Sampler) 0.2-1 240 GCHD 200 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris-(2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
86-50-0 filter #SKC ST226-58 may cause interference during the analysis.
Barium, soluble compounds 05 Polyvinyl chloride filter #Gelman 15 180 FAAS 5 Demineralized water at room Specific sampling must be carried out for this substance.
(as Ba) 66467 temperature The analytical results are expressed as total soluble baryum.
@ 57-1 7440-39-3
Barium sulfate (respirable 5Pr Cyclone in series with a polyvinyl 1.7 180 Grav 25 The actual flow rate must be adjusted to the sampling site conditions.
dust) chloride filter #Omega P-08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
@ 48-1 7727-43-7 asbestos and with a percentage of cristalline silica less than 1 %.
Barium sulfate (total dust) 10 Pt Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
6 481 7727-43-71 The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Benomyl 10 OVS (OSHA Versatile Sampler) 1 60 HPLCWV Acetonitrile OsHA A copy of the OSHA file is available in the IRSST files.
tube with XAD-7 and glass fiber IMISB407
17804-35-2 filter #SKC ST226-57
Benzene 3 Cl  Activated charcoal tube #SKC Maximum: 12 GCHD 3 Carbon disulfide The use of carbon disulfide with low benzene content is strongly recommended.
155 RP ST226-01 0.2 3
@ 24-3 71-43-2
Benzidine  (production) Pc Glass fiber filter #SKC FLT225-7 1 100 GCECD 0.031 Desorption in water with OSHA The filter must be transferred to a container of water until analysis.
Cl  impregnated with sulfuric acid sodium hydroxide added. 65 There is no reference value for the standard, but the concentration might be measured by
92-87-5 (The filters must be impregnated Then, extraction in toluene, targeting the lowest limit of detection possible, given the carcinogenicity designation C1.
in the laboratory.) followed by derivatization of
the amine group with HFBA
(heptafluorobutyric acid
anhydride).
Benzo(a)pyrene 0.005 c2 Pretreated glass fiber filter in 2 960 GCMS 0.02 Benzene The sampling device includes a cassette followed by a tube. The samples must be stored in the
2821 50-32-8 RP  the laboratory #Millipore freezer after sampling. The tubes and filters must be shipped together.
@ ) e AP4003705 in series with an The ten following hydrocarbons are determined simultaneously: acenaphthene, fluorene,
Orbo-42 tube #Supelco 2-0264 phenanthrene, anthracene, fluoranthene, pyrene, chrysene, benz(a)anthracene, benzo(e)pyrene,
benzo(a)pyrene.
p-Benzoguinone 0.44 XAD-2 tube #SKC ST226-30-04 0.2 24 HPLCWV 4.1 Isopropanol: hexane (20:80) NIOSH Another desorption solvent and a reverse phase column can be used.
S181

106-51-4
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TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) vValue Desorption Refe-
CAS (mg/m®  tions Sampling Device (L/min) L Principle Digestion rences Remarks
Benzoyl peroxide 5 Polytetrafluorocarbon (teflon) 3 400 HPLC-UV Methanol NIOSH At the end of sampling, the samples must be transferred to a container and stored in the
filter #SKC FLT225-17-04 5009 refrigerator until analysis.
94-36-0 osia NIOSH method 5009 is for analyzing benzoyl peroxide.
IMIS0335 The sampling conditions in OSHA data sheet IMIS0355 are used.
Benzyl chloride 52 Activated charcoal tube #SKC Maximum: 10 GC-FID 27 Carbon disulfide
ST226-01 0.2
a 253-1 100-44-7
Beryllium [7440-41-7], metal 0.002 C2  Mixed cellulose ester filter #SKC = 14 40 ET-AAS 0.005 Nitric acid: sulfuric acid NIOSH Calcium, potassium, sodium, and perchloric, phosphoric and hydrofluoric acids may cause
and compounds (as Be) RP FLT225-5 7102 interference.
Biphenyl 13 Pretreated glass fiber filter GC-Ms Benzene IRSST The samples must be stored in the freezer until analysis.
#Millipore AP4003705 in series 219-1 IRSST method 219-1 is for analyzing PAHs and does not specifically include biphenyl.
92-52-4 with an Orbo-43 tube #Supelco 2- A desorption solvent other than benzene can be used.
0258 (The filters are previously
heated to 400°C in the
laboratory.)
Bismuth telluride (as 5 Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91 03 and 92-02.
Bi2Te3), Se-doped P-08370K The gravimetric method for dusts is by definition nonspecific.
@ 48-1
Bismuth telluride (as 10 Polyvinyl chloride filter #Omega 15 180 Grav ) Additional information is available in Info Labo 91-03 and 92-02.
Bi2Te3), Undoped P-08370K The gravimetric method for dusts is by definition nonspecific.
@ 48-1 1304-02-1
Borates, tetra, sodium salt, 1 Mixed cellulose ester filter #SKC 2 480 cP Deionized water OSHA Other boron compounds can cause interference during the analysis.
Anhydrous FLT225-5 ID125G OSHA method ID125G is for the analysis of metals and metal particulates and can be adapted
OSHA to boron.
1330-43-4 ) S
IMIS0374 The desorption conditions in OSHA data sheet IMIS0374 are used.
Borates, tetra, sodium salt, 5 Mixed cellulose ester filter #SKC 2 480 cP Deionized water OSHA Other boron compounds can cause interference during the analysis.
Decahydrate FLT225-5 IMIS0375 OSHA method ID125G is for the analysis of metals and metal particulates and can be adapted
OSHA to boron.
1303-96-4 ID125G The desorption conditions in OSHA data sheet IMIS0375 are used.
Borates, tetra, sodium salt, 1 Mixed cellulose ester filter #SKC 2 480 cP Deionized water OSHA Other boron compounds may cause interference during the analysis.
Pentahydrate FLT225-5 IMIS0376 OSHA method IDI25G is for the analysis of metals and metal particulates and can be adapted
OSHA to boron.
12045004 ID125G The desorption conditions in OSHA data sheet IMIS0376 are used.
Boron oxide 10 Polyvinyl chloride filter #Omega 15 180 Grav 2 Additional information is available in Info-Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
1303-06-2

ﬁ 48-1
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TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mg/m®)  tions Sampling Device (L/min) (L)  Principle (u9) Digestion rences Remarks
Boron tribromide Glass fritted tip impinger #SKC 1 5 ICCD 09 osHA The bromide and bromate ions are analyzed.
IMP 225-36-2 containing 10 mL D108 The sampling method is carried out using information from OSHA data sheet data sheet
10294-33-4 10 of a solution of 0,003 M sodium OSHA IMI10381 while the analysis follows the protocol of OSHA method 1D108.
bicarbonate and 0,0024 M IMIS0381 Nitrous ions, chlorides, chlorates and iodates may cause interference.
sodium carbonate
Boron trifluoride Glass fritted tip impinger #SKC =~ 1 100 F OSHA The samples must be stored in plastic containers.
IMP 225-36-2 containing 10mL IMIS0382 A copy of the OSHA house file is available in the IRSST files.
7637-07-2 28 of 0,1 N ammonium fluoride Nitrates, bromides, acetates, carbonates, fluorides, chlorides, hydroxides and sulfides may
cause interference.
Bromacil 10 Glass midget impinger #SKC IMP 1 50 HPLCUV OSHA A copy of the OSHA file is available in the IRSST files.
225 36-1 containing 15 mL of IMISB708
314-40-9 ethylene glycol
Bromine 0.66 Silver membrane filter #SKC 0.3-1 72 ICCD 16 6 mM sodium thiosulfate NIOSH Hydrogen sulfide, hydrochloric and hydrobromic acids may cause interference during the
2 FLT225-1802 6011 analysis.
7726-95-6
Bromine pentafluoride 0.72 Mixed cellulose ester filter #SKC =~ 12 250 SE The mixed cellulose ester NIOSH NIOSH method 7902 is for analyzing fluorine in the aerosol and gaseous form and can be
FLT 225-5 in series with a filter undergoes fusion in 7902 adapted to bromine pentafiuoride.
7789-30-2 cellulose support #3KC FLT225- sodium hydroxide. The filter Ferric ions, hydroxides, silicates and aluminum may cause interference during the analysis.
27 pretreated with sodium and the support are then
carbonate. (The support must be dissolved separately in water
treated in the laboratory.) and TISAB (total ionic
strength activity buffer).
Bromoform 52 R Activated charcoal tube #SKC ~ 0.01-0.2 10 GCHD 10 Carbon disulfide NIOSH
ST226-01 1003
75-25-2
Bromotrifluoromethane 6090 Two activated charcoal tubes in ~ Maximum: 1 GCHD 305 Carbon disulfide The bromotrifiuoromethane must be sampled specifically in reason of the sampling device used.
series #SKC ST226-09 and 0.05
@ 1611 75-63-8 #SKC ST226-01
1,3-Butadiene 2 c2 Activated charcoal tube Maximum: 10 GCFD 44 Carbon disulfide Butadiene-1,3 must be sampled specifically in reason of the sampling device used.
EM impregnated with TBC #SKC 0.075
@ 171-1 106-99-0 ST226-73
Butane 1900 Mylar sampling bag #Calibrated 1 GCFID IRSST method 182-1 is for analyzing total hydrocarbons (C1 to C4). This method is currently in
Instruments Inc. IC-5 revaluation. Please contact the laboratory's Customer service department to learn of its
182-1 106-97-8 -
@ availability.
Butane 1900 DRHEX IRSST method 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer to the note about simple asphyxiants at the beginning of the tables.
@ 9-C 106-97-8
2-Butoxyethanol 121 Rc  Activated charcoal tube #SKC Maximum: 10 GCFD 27 methylene chloride: methanol Specific desorption must be carried out for this substance.
ST226-01 0.2 (95:5)
@ 94-2 111-76-2
n-Butylacetate 713 Activated charcoal tube #SKC ~ Maximum: 10 GCFD 71 Carbon disulfide
950 ST226-01 0.2 3
123-86-4

@ 771
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mg/m®)  tions Sampling Device (L/min) L Principle Digestion rences Remarks
sec-Butyl acetate 950 Activated charcoal tube #SKC Maximum: 10 GCHD 475 Carbon disulfide
ST226-01 0.2
ﬁ 274-1 105-46-4
ter-Butyl acetate 950 Activated charcoal tube #SKC Maximum: 10 GCFD 475 Carbon disulfide
ST226-01 0.2
a 275-1 540-88-5
n-Butyl acrylate 52 Activated charcoal tube #SKC ~ 0.05 12 GCHD 17 Carbon disulfide OSHA A copy of the OSHA file is available in the IRSST files.
ST226-73 impregnated with 4- IMIS0450
141-32-2 tert-butylcatechol
n-Butyl alcohol Rc Activated charcoal tube #SKC Maximum: 10 GCHD 81 Carbon disulfide
ST226-01 0.2
ﬁ 90-1 71-36-3 152
sec Butyl alcohol 303 Activated charcoal tube #SKC Maximum: 10 GCFD 65 Carbon disulfide
ST226-01 0.2
a 276-2 78-92-2
ter-Butyl alcohol 303 Activated charcoal tube #SKC Maximum: 10 GCHD 150 Carbon disulfide
455 ST226-01 0.2 3
@ 2771 75-65-0
ter-Butylchromate  (as Cr03) R Polyvinyl chloride filter #Gelman IC-VIS Sodium hydroxide: sodium IRSST IRSST method 271-1 is for analyzing chromium VI which does not specifically include tert-butyl
60714 and polyethylene carbonate: water (2:3:95) 271-1 chromate.
1189-85-1 01 container
n-Butylglycidyl ether (BGE) 133 XAD-7 tube #SKC ST226-30-11- 0.2 5 GC* FID 3 methylene chloride Réf. 14
07
2426-08-6
n-Butyl lactate 30 Activated charcoal tube #SKC 02 10 GCHD Methylene chloride: methanol OSHA Carbon disulfide can be used as desorption solvent.
ST226-01 (95:5) IMIS0478
138-22-7
Butyl mercaptan 18 Chromosorb-104 tube #SKC 0.01-0.05 15 GCHPD 3 Acetone NIOSH A photoionization detector can be used.
ST226-109 2525
109-79-5
n-Butylamine Rc  Silica gel tube impregnated with 1 15 GCHD 12 Methanol: water (50:50) NIOSH A nitrogen and phosphorus detector and a capillary column can be used to improve analytical
sulfuric acid #SKC ST226-53 S138 sensitivity and chromatographic separation, respectively.
109-73-9 15
o-sec-Butylphenol 31 Rc XAD-7 tube #SKC ST226-95 01 10 HPLCUV Methanol OSHA
IMISB705
89-72-5
p-tert-Butyltoluene 61 Activated charcoal tube #SKC Maximum: 10 GCHD 1 Carbon disulfide NIOSH Alcohols, ketones, ethers and halogenated hydrocarbons may cause interference.
122 ST226-01 0.2 1501
98-51-1
Cadmium [7440-43-9], dusts 0.05 C2  Mixed cellulose ester filter 15 180 FAAS 05 Nitric acid: perchloric acid The analytical results are expressed as total cadmium.
EM Omega M-083700AF or Omega (4:1), concentrated

and salts (as Cd)

@ 192

M-082500AFP

hydrochloric acid finally,
concentrated nitric acid
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mg/m®  tions Sampling Device (Limin) L Principle Digestion rences Remarks
Cadmium oxide, Fume (as Cd) C2  Mixed cellulose ester filter 15 180 FAAS 05 Nitric acid: perchloric acid The analytical results are expressed as total cadmium.
EM  Omega M-083700AF or Omega (4:1), concentrated
@ 192 1306-19-0 005 M-082500AFP hydrochloric acid finally,
concentrated nitric acid
Cadmium oxide, Production 0.05 C2  Mixed cellulose ester filter 15 180 FAAS 55 Nitric acid: perchloric acid The analytical results are expressed as total cadmium.
(as Cd) RP Omega M-083700AF or Omega (4:1), concentrated
M-082500AFP hydrochloric acid finally,
@ 192 1306-19-0 concentrated nitric acid
Calcium carbonate 10 Pt Polyvinyl chloride filter #Omega 15 180 Grav 50 Additional information is available in Info-Labo 91-03 and 92-02.
P-08370K or mixed cellulose The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
@ 48-1 1317-65-3 ester filter Omega M-083700AF ashestos and with a percentage of cristalline silica less than 1 %.
if metals must be analized
Calcium cyanamide 05 Mixed cellulose ester filter FAAS Concentrated nitric acid, then IRSST IRSST method 1-1 is for analyzing calcium, which does not specifically include calcium
#Nuclepore 142789 or 141679 nitric acid: perchloric acid 11 cyanamide.
15662-7 .
(21)
Calcium hydroxide 5 Mixed cellulose ester filter 15 180 FAAS 5 Concentrated nitric acid, then Specific sampling must be carried out for this substance.
Omega M-083700AF ou Omega nitric acid: perchloric acid The analytical results are expressed as total calcium.
@305'62'0 M-082500AFP @1
Calcium oxide 2 Mixed cellulose ester filter 15 180 FAAS 5 Concentrated nitric acid, then Specific sampling must be carried out for this substance.
Omega M083700AF or Omega nitric acid: perchloric acid The analytical results are expressed as total calcium.
@ H 1305-78-8 M-082500AFP @1
Calcium silicate (synthetic) 10 Pt Polyvinyl chloride filter Omega P- 15 180 Grav 25 Additional information is available in Info-Labo 91-03 and 92-02.
(total dust) 08370K The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
asbestos and with a percentage of cristalline silica less than 1 %.
@ 48-1 1344-95-2
Calcium sulfate (respirable 5 Cyclone in series with a polyvinyl 17 180 Grav 25 The actual flow rate must be adjusted at the sampling site conditions.
dust) chloride filter Omega P08370K Additional information is available in Info-Labo 91-03 and 92-02.
or mixed cellulose ester filter The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
@ 48-1 7778-18-9 Omega M-083700AF if metals asbestos and with a percentage of cristalline silica less than 1 %.
must be analysed
Calcium sulfate (total dust) 10 Pt Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info-Labo 91-03 and 92-02.
P-08370K or mixed cellulose The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
@ 481 7778-18-9 ester filter Omega M-083700AF asbestos and with a percentage of cristalline silica less than 1 %.
if metals must be analysed
Camphor (synthetic) 12 Activated charcoal tube #SKC Maximum: 20 GCHD 12 Carbon disu fide: methanol Specific desorption must be carried out for this substance.
19 ST226-01 0.2 3 (99:1)
@ 83-1 76-22-2
Caprolactam, Dust 1 OVS (OSHA Versatile Sampler) 1 100 HPLCUV OSHA
3 tube with XAD 7 and glass fiber 15 IMIS 0523
105-60-2 filter #SKC ST226-57
Caprolactam, Vapour 20 OVS (OSHA Versatile Sampler) 1 100 HPLCUWV OsHA
40 tube with XAD-7 and glass fiber 15 IMIS 0524

105-60-2

filter #SKC ST226-57
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TWAEV Volumes
STV Flow  (TWAEV) Min.
RRQWE Name Cei|ing Nota- rate (STEV) Value Desorption Refe-
cas  (MYM)  tions Sampling Device (Umin) (L)  Principle Digestion rences Remarks
Captafol 01 R OS O8HA Versaie Samper) 1 240 GCED
tube with XAD-2 and dass fiber
2425061 fiter #SKCST226:30-16
Captan 5 Polyvinyt chioride filter Omega P- 15 180 Gav 2% O3 Addiional information is avaiiable in InfoLabo 91-03 and 92-02.
181 133-06-2 08370K IMIS0529  If the substance needs to be identified, a method must be developed using the conditions
& 06 descrbed in OSHA data sheet IMIS0529.
The gravimetric method for dusts is by definition nonspecific.
Carbaryl 5 OS C8HA Versatie Sampeer) 1 60 HACW 16 Acetonitrile A
tube with XAD2 and glass fiber 63
63-25-2 fiter #3C ST226:30-16
Carbofuran 01 Tube of polyurethane foam PUP) 39 900 GCED 0091 Diethyl ether: hexane (75:25) Réf.6 Before use, the polyurethane foam is deaned with 5% diethyl ether in a soxhlet.
1563-66-2 (roduced in the laboratory of (soxed)
R #3KC ST226-126)
Carbon black 35 Polyvinyl chioride filter #Omece. -~ 15 180 Gav x5 Addiional information is available in Info-Labo 91-03 and 92-02.
481 1333-86-4 P-08370K If the required analyss is for ane or more substances adsorbed by carbon black, the standards
e e and methods cormresponding to these substances must be followed.
The quantitative method for dusts is by definition nonspecific.
Carbon dioxide 9000 DRHR The reported mirimum value is 18 mght? (10 ppm).
54000
@ 34C 124-38-9
Carbon dioxide 9000 DRIPAD The reported minimum value is of 54 mgi® (3 pom).
54000
@ /A 124-38-9
Carbon disulfide 12 Fc Activated charcoal tube #SKC ~ 0.01-0.2 6 GGHD 20 Touene NOsH The samples must be stored in the refrigerator until analysis.
36 ST226-01 preceded by a drying 1600 A photoionization detector can be used.
75-15-0 wbe
Carbon monoxide 40 DR¥ekec The reported minmum value is 1.1 mgi® (1 ppm).
230
@ 3B 630-08-0
Carbon monoxide 40 Mylar sampling beg #Calibrated 5 IRnd The reported miimum value is 0.2 ppm.
230 Instruments Inc. IC5 This method is currently under revaluation. Please contact the laboratory Cusiomer sevice
(] 51 630-08-0 department o leam of its availabilty.
Carbon monoxide 40 DRIPAD The reported minimum value is of 0.2 mg'm3 (0.2 ppm).
230
@ 3PA 630-08-0
Carbon tetrabromide 14 XAD4 tbe #KC ST2693 02 10 GCED Toere RSST A method must be developed using the conditions described in C8HA data sheet IMISO565.
41 3 1572 IRSST method 157-2 for analyzing carbon tetrachloride can be used, and can be adapted o
558-13-4 ozt carbon tetrabromide.
IMIS0565
Carbontetrachloride 31 Rc  Activated charcoal tbe &KC ~ Maximum: 15 GCHD 25 Cabon disuffide
56.23.5 Q ST22601 02

@ 1572
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mgm¥  tions Sampling Device (Limin) (L Principle (1g) Digestion rences Remarks
Carbonyl fluoride 54 Mixed cellulose ester filter S IRSST IRSST method 164-1 is for analyzing hydrofiuoric acid and can be adapted to carbony! fluoride.
#Nuclepore 142789 (37 mm) in 164-1
353-50-4 series with a polyethylene
impinger containing 10 mL of
0.1 N sodium hydroxide
Catechol 23 o XAD-7 tube #3KC ST226-95 HPLCW Methanol OsHA OSHA method 32 is for analyzing phenol and cresol and can be adapted to catechol.
2
120-80-9 8
Cellulose (paper fibres) (total 10 Pt Polyvinyl chloride filter with 15 180 Grav 25 Additional information is available in Info-Labo 91-03, 92-02 and 98-06.
dust) capsule (Accu-Cap) The gravimetric method for dusts is by definition nonspecific.
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
@ 481 9004-34-6
Cesium hydroxide 2 Mixed cellulose ester filter #KC 2 960 FAAS Water osA The addition of potassium ions may hinder the ionization of cesium in the flame. The presence
21351-79-1 FLT2255 D121 of other cesium compounds and some strong acids may cause interference during the analysis.
Chlordane 05 e OVS(OSHA Versatile Sampler) 1 480 GCECD 31 Toluene oSHA A supercritical fluid extractor can be used if desorption proves difficult.
tube with XAD-2 and glass fiber 67
57-74-9 fier #SKC ST226-30-16
Chlorinated camphene 05 Pc  Mixed cellulose ester filter #KC 1 15 GCECD 0.14 Petroleum ether NIOSH Chlorinated camphene represents a group of chlorinated compounds which implies that the
1 C3  FLT2255 S67 corresponding chromatogram consists of a series of peaks.
8001-35-2 Pesticides such as aldrin, parathion, dieldrin, PCBs and DDT may cause interference during the
analysis.
Chlorinated diphenyl oxide 05 Mixed cellulose ester filter #5KC  05-1.5 N0 GCHD 02 Isooctane NIOSH The sampling device is appropriate for sampling hexachlorinated derivatives but may prove
FLT225-5 5025 inadequate for mono- and dichlorinated derivatives with a higher vapor pressure.
55720-99-5
Chlorine 3 Silver membrane filter #SKC 031 15 ICCD 06 6 mM sodium thiosulfate NIOSH The filter must be cleaned in the laboratory before use.
9 FLT225-1802 6011
7782-50-5
Chlorine dioxide 0.28 Glass fritted tip impinger #KC 05 120 ICCD 12 oS High concentrations (> 100 pgfmL) of chlorides may cause interference during the analysis.
0.83 IMP 225-36-2 containing 15 mL 75 D202
10049-04-4 of a buffered solution of 0.02%
potassium iodide
Chlorine trifluoride Polyethylene impinger containing S IRSST IRSST method 41-1 is for analyzing fluorides and can be adapted to chlorine trifluoride.
10 mL of 0,1 N sodium hydroxide 41-1
7790-91-2
038
Chloroacetaldehyde Silica gel tube #3KC ST226- 0.050.2 3 GCECD 01 Acetonitrile NOSH The samples must be stored in the freezer until analysis.
156WS S11
107-20-0 32
Chloroacetone R Activated charcoal tube #SKC GCHD Carbon disulfide IRSST IRSST method 22-2 is for analyzing acetone which does not specifically include chloroacetone.
ST226-01 222
78-95-5 38
alpha-Chloroacetophenone 0.32 Two Tenax-GC tubes in series 02 12 HPLCW Methanol oS
#SKC ST226-35-02 IMIS0618

532-27-4
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Chloroacetyl chloride 0.23 Rc TenaxGC tube impregnated with 0.1 5 HPLCHu Toluene Réf.8
0.69 9 ((N-methylamino) methyl)
79-04-9 anthracene (MAMA) (The filters
must be impregnated in the
laboratory.)
Chlorobenzene 345 Activated charcoal tube #KC ~ 0.01-0.2 10 GCHD 10 Carbon disulfide NIOSH
ST226-01 1003
108-90-7
0-Ch/orobenzylidene Fc  Polytetrafiluorocarbon (teflon) 15 0 HPLCWV 03 Methylene chloride: hexane NIOSH
malononitrile filter #SKC FLT225-17-01 in (20:80) P&CAM304
0.39 series with a Tenax-GC tube
2698-41-1 #SKC ST226-35-07
Chlorobromomethane 1058 Activated charcoal tube #3KC ~ 0.010.2 5 GCHD 10 Carbon disulfide NIOSH
ST226-01 1003
74-97-5
Chlorodifluoromethane 3540 Activated charcoal tube #KC ~ Maximum: 3 GCHD 525 Benzy! alcohol Chlorodifiuoromethane must be sampled specifically in reason of the sampling device used and
ST226-09 0.05 of the specific desorption solvant.
6 1531 75-45-6
Chlorodiphenyl  (42% 1 Pc  Glass fier filter #KC FLT225-  0.05-0.2 40 GCECD 0.03 Hexane NIOSH PCB chromatograms must be interpreted with care (consult MENVIQ as needed).
chlorine) C2  16in series with a Florisil tube 5503 DDT, DDE, chlorinated pesticides and sulfur compounds of petroleum products may cause
#SKC ST226-39 interference.
534-69-21-9
Chlorodiphenyl (54% 05 Pc  Class fiber filter #3KC FLT225-  0.05-0.2 40 GCECD 003 Hexane NIOSH PCB chromatograms must be interpreted with care (consult MENVIQ as needed).
chlorine) C2  16in series with a Florisil tube 5503 DDT, DDE, chlorinated pesticides and sulfur compounds of petroleum products may cause
#SKC ST226-39 interference.
11097-69-1
Chloroform 24.4 C2  Activated charcoal tube #KC ~ Maximum: 15 GCHD 2 Carbon disulfide
RP ST226-01 02
@ 26-2 67-66-3
Chloromethyl methyl ether Cl  Two glss fritted tip impingers 05 50 GCECD 0.04 Extraction of the sampling OSHA There is no reference value for the standard, but the concentration might be measured by
RP #SKC IMP226 35 2 containing a solution in hexane 10 targeting the lowest limit of detection possible, given the carcinogenicity designation C1.
107-30-2 methanol solution of the salt of
2,4 6-trichlorophenol
his (Chloromethyl) ether 0.0047 Cl  Two glass fritted tip impingers 05 50 CEQO 0.04 Hexare OSHA
RP #SKC IMP226-35-2 containing a 10
542-88-1 methanol solution of the salt of
2,4 6-trichlorophenol.
1-Chloro-1-nitropropane 10 Chromosorb-108 tube #SKC 226 0.2 12 GCHD Ethyl acetate NOSH An electron capture detector can be used.
113 (The tube must be washed S211
600-25-9 with dichioromethane and ethyl
acetate before sampling.)
Chloropentafluoroethane 6320 Activated charcoal tube #KC ~ 0.05 25 GCHD Carbon disulfide OHA An activated charcoal tube of larger dimensions can be used.
ST226-01 IMISC135
76-15-3
Chloropicrin 0.67 Glass fritted tip impinger #KC =~ 1 120 GCECD OsHA The reference article complements OSHA data sheet IMIS0675 conceming the analysis.
IMP 225-36-2 containing 15 mL IMIS0675
76-06-2 of isopropanol

Réf.7
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B-Chloroprene 36 Pc  Activated charcoal tube #KC ~ 0.01-0.05 3 GCHD 30 Carbon disulfide NIOSH
ST226-01 1002
126-99-8
3-Chloropropene (allyl 3 Activated charcoal tube #SKC ~ 0.01-1 100 GGHD 10 Benzene NIOSH
chloride) 6 ST226-01 1000
107-05-1
o-Chlorostyrene 283 Activated charcoal tube #SKC GCHD Carbon disulfide NIOSH NIOSH method 1003 is for analyzing halogenated hydrocarbons, which does not specifically
425 ST226-01 1003 include o-chlorostyrene.
2039-87-4
o-Chlorotoluene 259 Activated charcoal tube #3KC GCFD Carbon disulfide NIOSH NIOSH method 1003 is for analyzing halogenated hydrocarbons, which does not specifically
ST226-01 1003 include ochlorotoluene.
95-49-8
Chlorpyrifos 02 e OVS (OSHA Versatile Sampler)  0.2-1 240 GCHD 40 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD 2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
2921-88-2 filter #SKC ST226-58 may cause interference during the analysis.
Chromite ore processing 005 C1  Polyvinyl chioride filter Omega P- 15 360 ICVIS 02 Sodium hydroxide: sodium The filter must be handled with plastic tweezers and transferred to a polyethylene container
(chromate) (as Cr) RP  50370K and polyethylene carbonate: water (2:3:95) within one hour after sampling.
container The sample must be analyzed within two weeks.
@ 2711 The analytical results are expressed as total chromium V1 (hexavalent chromium).
Wipe samples for chromates can be carried out, and the required equipment (#2625) is available
at the IRSST.
Chromium (metal) 05 Mixed cellulose ester filter 15 180 FAAS 5 Nitric acid: perchloric acid The analytical results are expressed as total chromium.
Omega M-083700AF or Omega. (4:1), concentrated
@ 32 7440-47-3 M-082500AF hydrochloric acid finally,
concentrated nitric acid
Chromium (I1) compounds (as 05 Mixed cellulose ester filter 15 180 FAAS 5 Nitric acid: perchloric acid The analytical results are expressed as total chromium.
cr Omega M-083700AF or Omega (4:1), concentrated
M-082500AFP hydrochloric acid finally,
@ 32 concentrated nitric acid
Chromium (lIl) compounds 05 Mixed cellulose ester filter 15 180 FAAS 5 Nitric acid: perchloric acid The analytical results are expressed as total chromium.
(as Cr) Omega M-083700AF or Omega (4:1), concentrated
M-082500AFP hydrochloric acid finally,
@ 32 concentrated nitric acid
Chromium (VI) compounds, 005 C1  Polyvinyl chloride filter Omega P- 15 360 ICVIS 0.02 Sodium hydroxide: sodium The filter must be handied with plastic tweezers and transferred to a polyethylene container
Certain water insoluble (as RP 50370K and polyethylene carbonate: water (2:3:95) within one hour after sampling.
cr container The sample must be analyzed within two weeks.
The analytical results are expressed as total chromium VIl (hexavalent chromium).
@ 2711 Wipe samples for chromates can be carried out, and the required equipment is available at the
IRSST.
Chromium (VI) compounds, 005 Polyvinyl chloride filter Omega P- 15 360 ICVIS 0.02 Sodium hydroxide: sodium The filter must be handled with plastic tweezers and transferred to a polyethylene container
Water soluble (as Cr) 50370K and polyethylene carbonate: water (2:3:95) within one hour after sampling.
container The sample must be analyzed within two weeks.

@ 2711

The analytical results are expressed as total chromium VI (hexavalent chromium).

The use of this method is not adapted to processes that produce mists containing Cr M (i.e.
electrolytic plating); in this case, method #3-2 for total chromium is recommended.

Wipe samples for chromates can be carried out, and the required equipment is available at the
IRSST.
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Chromyl chloride 0.16 Sampling must not be done with an impinger containing water because chromyi chloride reacts
077-61-8 violently in the presence of water.
14977-61- No supporting method is suggested for this substance. However, the development of an
analytical method using electrothermic atomic absorption spectroscopy can be considered.
Chrysene C2  Pretreated glass fiber filter in the 2 960 GCMS 0.02 Benzene In the sampling train, the cassette comes first followed by the sampling tube. The samples must
RP  laboratory, #Milipore be stored in the freezer after sampling. The tubes and filters must be shipped together.
ﬁ 3071 218-01-9 AP4003705 in series with an There is no reference value for the standard, but the concentration might be measured by
Orbo-42 tube #Supelco 2-0264 targeting the lowest limit of detection possible, given the carcinogenicity designation C2.
The ten following hydrocarbons are determined simultaneously: acenaphthene, fluorene,
phenanthrene, anthracene, fluoranthene, pyrene, chrysene, benz(a)anthracene, benzo(e)pyrene,
benzo(a)pyrene.
Clopidol 10 Polyvinyl chioride filter #Omega. 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
ﬁ 48-1 2971-90-6
Coal dust (less than 5% 2P Cyclone in series with a polyvinyl 1.7 800 Grav p:s) The actual flow rate must be adjusted to the sampling site conditions.
crystalline  silica) (respirable chioride filter #Omega P-08370K Additional information is available in Info Labo 91-03 and 92-02.
dust) The gravimetric method for dusts is by definition nonspecific.
@ 48-1 53570-85-7
Coal dust (more than 5% 01Pr Cyclone in series with a silver 17 800 XD 15 This method must only be used in certain specific cases. Normally, IRSST method 206-2 is used.
crystalline silica) (quartz membrane filter from Seias
respirable  dust)
@ 56-3 53570-85-7
Coal dust (more than 5% 01p Cydone in series with a polyvinyl 1.7 800 FTIR 6
crystalline  silica) (quartz chloride filter #Omega P-08370K
respirable  dust)
@ 78-1 53570-85-7
Coal dust (more than 5% 01Pr Cydone in series with a polyvinyl 17 800 XD 6
crystalline silica) (quartz chloride filter #Omega P-08370K
respirable  dust)
@ 206-2 53570-85-7
Coal tarpitch volatiles, as 02 Cl  Prefreated glass fiber filter in the 2 960 Grav 50 Bernzene The sampling device includes a cassette followed by a tube. The samples must be stored in the
benzene solubles RP  laboratory #Millipore freezer until analysis. The tubes and filters must be shipped together.
AP4003705 in series with an The result of gravimetric analysis is used to establish compliance with the standard. Ten
@ 2011 65996-93-2 Orbo-42 tube #Supeico 2-0264 polycyclic aromatic hydrocarbons (PAHs) are determined on the filter and the tube.
Cobalt [7440-48 4], metal 0.05 Mixed cellulose ester filter 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total cobalt.
dustand fume (as Co) Omega M-083700AF or Omega (4:1), concentrated
M-082500AFP hydrochloric acid finally,

@ 23

concentrated nitric acid
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Cobalt hydrocarbonyl (as Co) 01 Mixed celulose ester filter FAAS Nitric acid: perchioric acid RSST IRSST method 2-2 is for analyzing cobalt and can be adapted to cobalt hydrocarbonyl.
Nudepore 142789 or 141679 (4:2), concentrated 23 Other cobalt compounds mey cause interference during the analysis.
16842-03-8 hydrochloric acid finally,
concentrated nitric acid
Cobalt tetracarbonyl fas Co) 01 Mixed cellulose ester filter FAAS Nitric acid: perchloric acid RSST IRSST method 2-2 is for analyzing cobalt and can be adapted to cobalt tetracarbonyl.
#Nudepore 142789 or 141679 (4:1), concentrated 23 Other cobalt compounds mey cauise interference during the analysis.
10210-68-1 hydrochloric acid finally,
concentrated nitric acid
Copper [7440-50-8], Dust 1 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total copper.
and mists (as Cu) Qmega M0B3700AF o Omeca @41), oonoentrated
M082500AFP hydrochloric acid finally,
@ 43 concentrated nitric acid
Copper [7440-50-8], Fume 02 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchloric acd The analytical results are expressed as total copper.
(as Cu) Omegp MH0B3700AF or Omera (4:1), concentrated
MH-0B2500AFP hydrochloric acid finally,
@ 43 concentrated nitric acid
Corundum (Emery) (total 10 Pt Polyvinyl chioride filter Omega P- 15 180 Gav 25 Additional information is available in Info-Labo 91-03 and 92-02.
dust) 08370K The gravimetric method for dusts is by definition nonspedific.
The TLV is for dust containing no asbestos and with a percentage of cristalline silica less than
@ 481 1302-74-5 19%.
Cotton dust, raw 05 Vertical elutriator and polyvinyl 74 450 Gav 25 Samping must be carmied out with the cassette open.
chloride fitter Gelmen 66467 Additional information is available in Info-Labo 91-03 and 92-02.
@ 481 The gravimetiic method for dusis is by definiion nonspecific.
Cresol (allisomers) 2 R Siica gel tube #SKC ST226-10  Maximum: 20 GCHD 2 Acetone Cresols must be sampled specifically in reason of the sampling device used and of the specific
02 desorption solvant.
@ 1721 1319-77-3
Crotonaldehyde 57 Cassetie containing two gass 0.1 6 HACW 056  Extraction with acetonitrile A Any compound (e.g., same aldehydes and ketones) that reacts with dinirophenylhydrazine can
fiber filters impregnated with 24 8l cause interference during sampling.
4170-30-3 dirirophenylhytdrazine (ONPH)
and phosphoric acid #3<C
FLT2257 (Tre fiters must be
impregnated in the laboratory.)
Crufomate 5 OS O3HA Versatle Sampe)  0.2-1 240 GGHD Toluene: acetore (90:10) NOSH NOSH method 5600 is for analyzing organophosphiate pesticides and can be adapted to
tube with XAD2 and quarz 5600
299-86-5 filter #KC ST22658 A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
mey cause interference during the analysis.
Cumene 246 Pc  Activated charcoal tube #KC~ Maximum: 10 GCHD 86 Catbon disutfide
ST22601 02
@ 1591 98-82-8
Cyanamide 2 XAD2 tube impregnated with 0.1 10 HALGW Dimethyfformamide A
420-04-2 10% (whw) I €
hal naphthylisothiocyanate (NIT)

#SKCST226-30-18
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Cyanides (as Cn) 5 Pc  Class midget impinger #SKC IMP 15 30 £ 65 Sample is stable for 5 days.
01 57.12.5 225-36-1 containing 10 mL of Contact the laboratory to confirm the arrival of samples.
@ : e 0,1 N sodium hydroxide Wipe samples for cyanides can be carried out and the required equipment is available at the
IRSST.
S-, Cl+, 1- and Br- ions and Cd, Cu, Zn, Ag, Ni and Hg will cause interference.
Cyanogen 21 XAD 2 tube impregnated with 02 12 GCNPD Toluene OHA
10% (wiw) 2(hydroxymethyl) IMIS0800
460-19-5 piperidine #SKC ST226-117
Cyanogen  chloride XAD-2 tube impregnated with 02 1 GCNPD Toluene OsHA
10% (wiw) 2(hydroxymethyl) IMISC146
506-77-4 075 piperiding) #SKC ST226-117
Cyclohexane 1030 Activated charcoal tube #KC ~ Maximum: 3 GCHD 160 Carbon disulfide
ST226-01 02
@ 194-1 110-82-7
Cyclohexanol 206 Pc  Activated charcoal tube #5KC ~ Maximum: 10 GCHD 100 Carbon disulfide
ST226-01 0.2
ﬁ 1341 108-93-0
Cyclohexanone 100 Rc Chromosorb-106 tube #SKC Maximum: 10 GCHD 20 Carbon disuffide Cyclohexanone must be sampled specifically in reason of the sampling device used.
ST226-110 0.2
@ 1351 108-94-1
Cyclohexene 1010 Activated charcoal tube #SKC 02 7 GCHD 1 Carbon disulfide NIOSH
ST226-01 1500
110-83-8
Cyclohexylamine 40 Silica gel tube #3KC ST226-14 02 10 GCHD 60 10 N sulfuric acid NIOSH
P&CAM221
108-91-8
Cyclonite 15 e Glass fiber filter #SKC FLT225-7 1 120 HPLCAWV Acetonitrile OSHA A Tenax-GC tube should be used if cyclonite is present in the air as vapor.
IMIS2224
121-82-4
Réf. 10
Cyclopentadiene 203 Chromosorb-104 tube 0.01-0.05 3 GCHD 10 Ethyl acetate NIOSH
impregnated with 20% (w/w) 2523
542-92-7 maleic anhyclide (available from
SKC on special order)
Cyclopentane 1720 Activated charcoal tube #SKC GCHD Carbon disuffide IRSST IRSST method 144-2 is for analyzing n-pentane and can be adapted to cyclopentane.
ST226-01 144-2
287-92-3
Cyhexatin 5 Glass fiber filter #SKC FLT225-7 1-15 300 ET-AAS 1 Acetic acid: acetonitrile IRSST High performance liquid chromatography is used prior to the analysis with atomic absorption
in series with an XAD-2 tube (0.1:99.9) (ultrasonic bath) 48-1 spectrometry in order to separate the cyhexatin and the other organic tin compounds.
13121-70-5 HSKC ST22630 NoOgH  IRSST gravimetric method 48-1 can also be used.
5504
2.4-D 10 C2  glass fiber filter, binderless 13 100 HPLCWV 150  Methanol NIOSH
EM  #SKC FLT225-7 5001

94-75-7
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DDT 1 C3  Gssfiber filter HBKC ALT2257 15 ] GCAD Isooctane NOSH An electron capture detector can be used.
(Dichlorodiphenyltrichloroeth S274
ane)
50-29-3
Decaborane 025 Rc Mixed cellulose ester filter #3<C IcP Sulfuric acid and hydrogen oA O8HA method ID-125G s for analyzing metallic elements and compounds and can be adapted o
X AT2255 peroxide 256G decaborane.
17702-41-9 07 D
Demeton® 011 e XAD2 tube #3KC ST226:3005 0.1-1 200 GCHD 01 Toluene (soxhlet extraction) NOSH An O8HA OVS sampling device #SKC ST226:58 and a supercritical fluid extractor can be used.
and glass fiber filter #KC 5514
8065-48-3 AT255
Disecoctyl phthalate 5 C3  Celuose nitrate filter Wheimen 10 30 HALGW 17 Acetonitrile: water (70:30) Store in refrigerator after sampling.
10 7188 003 15
@ 309-1 117-81-7
2,6 Di-tert-butyl-p-cresol 10 Siica gel tube #3<C ST26-10 02 10 GCHD 01 Carbon disulfide: methanal NOSH
(955) P&CAM 226
128-37-0
Diacetone alcohol 238 Activated charcoal tube #&XC ~ Maximum: 10 GGHD 46 Carbon disulfide: isopropanal Specific desorption must be carried out for this substance.
ST22601 02 (955)
@ 1331 123-42-2
Diazinon® 01 R Supeo ORBO 49P tube, # 2-350 021 480 GOND 2 Toluene: acetone (90:10),
2281 333-41-5 g an intermel
@ -41- standard (tr butylphosphate)
Diazomethane 034 XAD 2 tube impregnated with 0.2 10 GCHD Carbon disulfide NOsH
octanoic acid #3KC ST226-23 2515
334-88-3
Diborane 011 Polytetrafluorocarbon (tefon) 051 120 P 1 Hydrogen peroxide: water NOsH Boron is determined using DC plasma atomic emission spectrometry; however, a pesma: source
filter #8KC ALT225-17-02 in (3.97) (utrasonic beth) 6006 induced by radio frequencies can also be used.
19287-45-7 sevies with charooal tube The wee of borosiicate glass i to be avoided.
impregnated with an oxidizer
#Bamabey-Cheney Co. 580-20
(soon available from SKC)
1,2-Dibromoethane 1% Fc  Activated charcoal tube #KC ~ 0.020.2 25 GGHED 001  Berzene methand (99:1) (VA) NOSH The samples must be stored in the refrigerator until analysis.
106-93-4 Q  ST260IGWS 1008 A fame ionization detector and carbon disulfide as desorption solvent can be used.
Dibutyl phosphate 86 Polytetrafluorocarbon (teflon) 13 180 GGHD 70 Desorption in acetonitrile NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
17 filter #8<C FLT225-17-01 followed by derivatization 5017
107-66-4 with NO bis(rimethylsily)
trifluoroacetamine
Dibutyl phthalate 5 Celulose nitrate filtter Whaimen 10 30 HACW 15 Acetonitile: water (70:30) Store in refigerator after sampling.
7188 003

84-74-2

@308—1
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2-N-Dibutylaminoethanol 14 Pc XAD-2 tube or glass fiber filter HPLCWV Acetonitrile Réf.11 The method in the reference article is for analyzing monoethanolamine and diethanolamine and
102-81-8 impregnated with 1- can be adapted to 2-N-dibutylaminoethanol.
Sl naphthylisothiocyanate (NIT)
#SKC ST226-30 18 or #SKC
FLT225-07 (The tube or the filter
must be impregnated in the
laboratory.)
1,3-Dichloro -5,5 dimethyl 02 Réf. 12 A method must be developed based on the conditions described in the reference article.
hydantoin 04
118-52-5
Dichloroacetylene Activated charcoal tube #5KC 0.2 1 GCHD Carbon disulfide osA
ST226-01 IMIS0865
7572-29-4 039
o-Dichlorobenzene Pc  Activated charcoal tube #3KC Maximum: 10 GCHD 150 Carbon disulfide
ST226-01 0.2
@ 62-1 95-50-1 301
p-Dichlorobenzene 450 C3  Activated charcoal tube #SKC Maximum: 10 GCHD 225 Carbon disulfide
660 ST226-01 02 3
@ 37-1 106-46-7
3,3 Dichlorobenzidine Pc  Glass fiber filter #KC FLT225-7 1 100 GCECD 0.04 Desorption in water with OSHA The samples must be stored in water in the refrigerator and analyzed as soon as possible.
C2  impregnated with sulfuric acid sodium hydroxide added. 65 There is no reference value for the standard, but the concentration might be measured by
91-94-1 (The filters must be impregnated Then, extraction in toluene, targeting the lowest limit of detection possible, given the carcinogenicity designation C2.
in the laboratory.) followed by derivatization of
the amine group with HFBA
(heptafluorobutyric acid
anhydride).
Dichlorodifluoromethane 4950 Two activated charcoal tubesin ~ Maximum: 10 GCHD 43 Benzy! alcohol Dichlorodifiuoromethane must be sampled specifically in reason of the sampling device used and
series #3KC ST226-09 and 0.05 of the specific desorption solvant.
& 1521 75-11-8 #SKC ST226-01
1,1-Dichloroethane 400 Activated charcoal tube #SKC GCHD Carbon disulfide IRSST IRSST method 173-1 is for analyzing 1,2-dichloroethane and can be adapted to 1,1-
ST226-01 1731 dichloroethane.
75-34-3
1,2-Dichloroethane 4 C2  Activated charcoal tube #SKC Maximum: 20 GCHD 81 Benzyl alcohol A specific desorption must be carried out for this substance.
8 EM  ST226-01 02 10
@ 1731 107-06-2
Dichloroethyl ether 29 Rc  Activated charcoal tube #KC ~ 0.01-1 15 GCHD 10 Carbon disuffide NIOSH
58 ST226-01 2 1004
111-44-4
7,1-Dichloroethylene 4 Activated charcoal tube #KC ~ 0.01-0.2 5 GCHD 7 Carbon disulfide NIOSH
ST226-01 1015
75-35-4
1,2-Dichloroethylene 73 Activated charcoal tube #SKC ~ Maximum: 3 GCHD 120 Carbon disulfide
ST226-01 02

540-59-0

@ 1741
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Dichlorofluoromethane 42 Two activated charcoal tubes ~ Maximum: 3 GCHD 128  Benzyl alcohol Dichlorofiuoromethane must be sampled specifically in reason of the sampling device used and
#SKC ST226-09 in series 0.05 f th i i .
@ 1852 75-43-4 of the specific desorption solvant
1,1-Dichloro- 1-nitroethane 12 Activated charcoal tube #SKC 0.01-1 17 GCHD 10 Carbon disulfide NOSH
ST226-38 1601
594-72-9
1,2-Dichloropropane 350 Activated charcoal tube #SKC ~ Maximum: 10 GCHD Carbon disulfide NIOSH
508 ST226-01 0.2 305
78-87-5
Dichloropropene (cis and 45 Pc  Activated charcoal tube #SKC GCHD Carbon disulfide NIOSH The method is for analyzing halogenated hydrocarbons and can be adapted to dichloropropene.
trans) C3  ST226-01 1003
542-75-6
2,2-Dichloropropionic acid 58 Silica gel tube #SKC ST 226-10 02 10 HPLCW Deionized water oSHA
IMISD176
75-99-0
1,2 Dichloro-1,1,2,2- 6990 Two activated charcoal tubesin -~ Maximum: 3 GCHD 1050  Carbon disulfide Dichloro-1,2 tetrafluoro-1,1,2,2 ethane must be sampled specifically in reason of the sampling
tetrafluoroethane series #SKC ST226-09 and 005 device used.
#3KC ST226-01 IRSST method 186-1 is for the specific analysis of 1,2 dichloro 1,1,2,2 tetrafluoroethane.
@ 186-1 76-14-2
Dichlorvos 09 Re OVS(OSHA Versatile Sampler) 1 480 GCHD 19 Toluene OoSHA A supercritical fluid extractor can be used if the desorption proves difficult.
tube with XAD 2 and glass fiber 62 A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
62-73-7 filer #SKC ST226-30-16
Dicrotophos 0.25 Fc  OVS(OSHA Versatile Sampler)  0.2-1 240 GCHD 200 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD 2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and tripheny! phosphate
141-66-2 filter #3KC ST226-58 may cause interference during the analysis.
Dicyclopentadiene 27 Activated charcoal tube #KC ~ Maximum: 20 GCHD 30 Carbon disuffide
ST226-01 0.2
@ 242-1 77-73-6
Dicyclopentadienyliron 10 Mixed cellulose ester filter #5KC FAAS Nitric acid: perchloric acid IRSST IRSST method 6-2 is for analyzing iron and can be adapted to iron dicyclopentadiene.
FLT2255 (4:1), concentrated 48-1 IRSST method 48-1 (gravimetric analysis) can also be used, given the standard of 10 mg/m”.
102-54-5 hydrochloric acid finally, IRSST Other iron compounds may cause interference during the analysis.
concentrated nitric acid 62
Dieldrin 0.25 Rc  Class fiber filter #8KC FLT225-7 15 180 GCHD Isooctane NIOSH An electron capture detector can be used.
S283
60-57-1
Diethanolamine 13 Class fiber filter #KC FLT225-7 02 5 HPLCWV Acetonitrile oS A method is now being developed at the IRSST for this substance. It is based on the article by
impregnated with 1- IMISD129  Levin et al. but it uses an XAD-2 tube impregnated with 1-naphthylisothiocyanate in place of
111-42-2 naphthyiisothiocyanate (The Réf. 11 thefilter as samplng device.
filters must be impregnated in
the laboratory.)
Diethyl ether 1210 Activated charcoal tube #SKC Maximum; 3 GCHD 72 Carbon disulfide
60-29-7 1520 ST226-01 0.2 3

@ 281
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STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling Nota- rate (STEV) Value Desorption Refe-
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Diethyl  ketone 705 Activated charcoal tube #3KC GGHD Caton disuffide IRSST A caboseve 111, Ambersab or silica gel tube can be used.
06-22-0 ST22601 253 RSST method 25-2 is for analyzing methyl ethyl ketone and can be adapted to diethyl ketone.
Diethyl phthalate 5 Celuiose nitrate filter Wheimen 1.0 30 HACW 16 Acetonitile: water (70:30) Store in refrigerator after sampling.
7183003
@ 3101 84-66-2
Diethylamine 0 XAD7 tbe impregnated with 02 10 HALCWY 16 Tetahydrofuran: 7chioro-4- O8HA  Tubes are siable for a period of two months.
Ie) 10% 7-chioro-4 nitrobenzo-2-oxa- nirobenzo 2 oxa 13 dazole 41 A fluorescence detector can be used.
109-89-7 13 diazoke #SKC ST2696 ©5)
2-Diethylaminoethanol 48 Fc  Siica gel be #KC ST22610 02 24 GCHD 02 N hydrochloric acid in a cg3A The tubes are transferred to the desorption solution at the end of sampling.
o7 solution of methanol: water IMIS 0920
100-37-8 .
@1
Diethylene triamine 42 R XAD 2 tbe impregnated with ~ 0.010.1 10 HALCW 016  Di NOSH Other primary and secondary amines may react with NIT and reduce the sampling capacity of
111400 10%(wiw)1- (utrasonic bath) 2540 the tube.
" naphityfisothiocyanate (NIT)
#XKC ST226:30-18
Difluorodibromomethane 858 Two activated charcoal tubes in - 0.010.2 10 GGHD 400 Isopropanal NOSH Cabon disulfide may cause interference during the analysis.
series #KC ST26:01 1012
75-61-6
Diglycidyl ether (DGE) 053 XAD 7 tube #3KC ST226-30-11- cols] methylene chioride Réf. 14 The methad in the reference article allows four glycidyl ethers to be analyzed and can be
07 adapied to diglycidyl ether.
2238-07-5 igycicd
Diisobutyl ketone 145 Activated charcoal tube #KC ~ Maximum: 100 GCHD 283  Cabon disulfide
ST22601 10
@ 252-1 108-83-8
Diisopropyl ether 1040 Activated charcoal tube #C ~ 0.05 3 GGHD Carbon disulfide NOSH
ST22601
108-20-3 130 S8
Diisopropylamine 21 Rc Glass midget impinger #5KC 1 120 GCHD Before analysis, the impinger NOSH
IMP225 36 1 containing 10 mL solution is neutralized with S141
108-18-9 0f 0.1 N sulfuric add 03 N sacm hydroxide.
Dimethyl carbamoyl chloride Q  TeexGC tube (The tube i 02 48 GCHall 001  Themal desorption R&. 9 Itis preferable that the tubes be used immediately after activation treatment.
29-44.7 RP  prepared in the laboratory and A nitogen and phosphorus detector or an electron capiure detector can be used.
9-44- must be activated at 300°C for There is no reference value for the standard, bt the determination could be reguired by
20 minutes in a nitogen targeting the lowest limit of detection possible, given the carcinogenicity designation C2.
amosphere)
Dimethy! sulfate 052 Rc Pogpek P tube #3KC ST226-114 001-0.2 12 GCHD 025  Diethyl ether NOSH A flame ionization detector can be used.
@ 2524
77-78-1
N,N-Dimethylacetamide 36 Fc  Activated charcoal tube #KC GCNPD Aceione agA C8HA method 66 is for analyzing NN-dimethyfformamide and can be adapied to NN-
ST22601 66 dimethylacetamide.
127-19-5
Dimethylamine 18 XAD7 twbe impregnated with 0.2 10 HACW 043  Tetrahydrofuran: 7chioro-4- A Tubes are stable for a period of two months.
10% (wihw) 7-chioro 4 nitrobenzo nirobenzo-2oxa-1,3 diazole 34 A fluorescence detector can be used.
124-40-3 2 oxer13 diezoke #5KC ST226- (©55)

96
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N,N Dimethyl aniline 25 Fc  Siica gel tube #KC ST226-10  0.02-1 3B GCHD 10 Ethanol: water (95:5) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
50 (uttrasonic bath) 2002
121-69-7
N.NDimethylformamide 30 Pc  Silica gel tube #SKC ST226-10  Maximum: 5 GCHD 75 Carbon disulfide N.N-dimethytformamide must be sampled specifically in reason of the sampling device used.
2 02
@ 1481 68-12-2
1,1-Dimethylhydrazine 12 Pc  Glass fritted tip impinger #KC ~ Maximum: 100 Coo 2 NIOSH Other hydrazines, stannous or ferrous ions, zinc, sulfur dioxide, hydrogen sulfide and hydrogen
C  IMP225-36-2 containing 15mL 1 S143 peroxide may cause interference during the analysis.
57-14-7 0f 0.1 N hydrochioric acid
Dimethylphthalate 5 Cellulose nitrate filter Whatman 10 30 HPLGWV 18 Acetonitrile: water (70:30) Store in refrigerator after sampling.
7188 003
ﬁ 3111 131-11-3
Dinitolmide 5 Glass fiber filter #KC FLT2257 1 240 HPL-CWV Acetonitrile water (85:15) oA
IMIS0985
148-01-6
Dinitro-ortho-cresol 02 Rc Mixed cellulose ester filter #KC 15 180 HPLGWV 3 Before analysis, a volume of NIOSH The filter is added to the contents of the impinger at the end of sampling.
FLT2255 in series with a glass 5mL of 2 propanoal is added S166
534-52-1 fritted tip impinger #SKC to the contents of the
IMP225-36-2 containing 10 mL impinger.
of ethylene glycol
Dinitrobenzene (allisomers) 1 Fc Mixed cellulose ester filter #5KC 15 N0 HPLCWV Before analysis, a volume of NIOSH The filter is added to the contents of the impinger at the end of sampling.
FLT225-5 in series with a glass 5 mL of methanol is added to S214
100-25-4 fritted tip impinger #SKC the contents of the impinger.
IMP225 36-2 containing 10 mL
of ethylene glycol
Dinitrotoluene 15 Fc  Mixed cellulose ester filter #KC 15 N0 HPLGWV Before analysis, a volume of NIOSH The filter is added to the contents of the impinger at the end of sampling.
FLT2255 in series with a glass 5 mL of methanol is added to S215 An OVS (OSHA Versatile Sampler) tube with XAD-2 and glass fiber filter #KC ST226-30-16
25321-14-6 fritted tip impinger #SKC the contents of the impinger. can be used.
IMP225-36-2 containing 10 mL
of ethylene glycol
Dioxane ] Pc  Activated charcoal tube #SKC Maximum: 10 GCHD 20 Carbon disulfide
C3  ST226-01 0.2
@ 1602 123-91-1
Dioxathion 02 Rt OVS(OSHA Versatle Sampler) 1 480 GCFPD Toluene osHA
tube with XAD-2 and glass fiber IMIS2740
78-34-2 fiter #SKC ST226-30-16
Diphenylamine 10 Two glass fiber filters #3KC 1 100 HPLCWV 1 Methanol (053 The samples must be stored in the refrigerator until analysis.
FLT225-7 impregnated with 78
122-39-4 sulfuric acid. (The filters must be
impregnated in the laboratory.)
Diquat 05 Glass fiber filter #KC FLT2257 1 120 HPLCW 0.1 N hydrochloric acid osHA A method must be developed based on the sampling conditions described in OSHA data sheet
231367 IMIS2681  IMIS2681 and the analytical conditions in the reference article.
Réf. 13
Disulfiram 2 Glass fiber filter #KC FLT225-7 1 120 HPLCWV OosHA The samples must be analyzed as soon as possible.
IMIS2682

97-77-8
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mgim*)  tions Sampling Device (Umin) (L Principle  (ug) Digestion rences Remarks
Disulfoton 01 OVS (OSHA Versatile Sampler)  0.2-1 240 GCHD 40 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
208-04-4 tube with XAD-2 and quarz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
el filter #SKC ST226-58 may cause interference during the analysis.
Diuron 10 Tube of polyurethane foam (PUF) - Maximun: 4 HPLCWV Diethyl ether: hexane (75:25) Réf. 6 Before use, the polyurethane foam is cleaned with 5% diethyl ether in a soxhlet.
(Produced in the laboratory or (V) (soxhlet) An OVS (OSHA Versatile Sampler) tube with XAD-2 and glass fiber filter #SKC ST226-30-16
330-54-1 #SKC ST226-126) and a supercritical fluid extractor can be used.
Divinyl benzene 53 Activated charcoal tube #5KC ~ 0.05 2 GCHD 6 Toluene OsHA
ST226-73 impregnated with 4- 89
1321-74-0 tert-butylcatechol
Emery (total dust) 10 Pt Polyvinyl chloride filter #Omega. 15 180 Grav 25 Additional information is available in Info Labo 91-03,92-02 and 98-06.
P-08370K The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
ﬁ 451 12415-34-8 asbestos and with a percentage of cristalline silica less than 1 %.
Endosulfan 01 e OVS(OSHA Versatile Sampler) 1 60 GCECD osHA
tube with XAD-2 and glass fiber IMIS2425
115-29-7 filter #SKC ST226-30-16
Endrin 01 Rc Mixed cellulose ester filter #5KC  0.5-1 120 GCECD 20 Toluene NIOSH A supercritical fluid extractor can be used if desorption proves difficult.
FLT2255 in series with a 5519
72-20-8 Chvomosorh 102 tube #KC
ST226-104
Enflurane 566 Activated charcoal tube series ~ Maximum: 5 GCHD Carbon disulfide Since a specific analysis is recommended, no other substance may be sampled simuitaneously.
#SKC ST226-01 0.2 Enflurane standards have limited availability because this anesthetic agent is practically no
@ 339-1 13838-16-9 longer used in Quebec.
Epichlorohydrin 76 Pc  Activated charcoal tube #KC ~ Maximum: 20 GCHD 9 Carbon disulfide Since a specific analysis is recommended, no other substance may be sampled simuitaneously.
C2  ST226-01 0.2
@ 2232 106-89-8
EPN 05 Pc Class fiber filter #SKC FLT2257 12 120 GCHD 0.002  Isooctane NIOSH The filters are transferred to a container at the end of sampling.
5600 A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
2104-64-5 NIOSH NIOSH method 5600 (organophasphate compounds) can also be used.
5012
Ethane AX DRHEX Method IRSST 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer to the note about simple jants at the beginning of the tables.
@ 9C 74-84-0 Ple asphyx begiming
Ethion 04 e OVS(OSHA Versatile Sampler)  0.2-1 240 GCHD 40 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
563-12-2 filter #SKC ST226-58 may cause interference during the analysis.
2-Ethoxyethanol (EGEE) 18 Fc  Activated charcoal tube #KC ~ Maximum: 6 QCHD 54 Acetonitrile: ethanol (95:5) Specific desorption must be carried out for this substance.
ST226-01 02
@ 1372 110-80-5
2-Ethoxyethyl acetate 27 Rc  Activated charcoal tube #KC ~ Maximum: 10 GCHD 15 Carbon disuffide
(EGEEA) ST226-01 02
111-15-9

@ 2072
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Ethyl acetate 1440 Activated charcoal tube #3C ~ Maximum: 6 GCHD 80 Catbon disulfide
ST22601 02
@ 212 141-78-6
Ethyl acrylate 20 C3  Activated charcodl tbe #C ~ 0.05 12 GCHD 12 Carbon disulfide Ethyl acrylate must be sampled specifically because of the sampling device used.
61 ST22673 impregrated with 4-
@ 3191 140-88-5 tert butylcatechol (TBC)
Ethyl alcohol 1880 Activated charcoal tube #BC ~ Maximum: 1 GCHD %5 Carbon disulfide
ST226:01 005
@ 912 64-17-5
Ethyl sec-amyl ketone 131 Activated charcoal tube #3XC GCRD Cabon disulfide RSST RSST method 265-1 is for analyzing methyl isoamyl ketone and can be adapted to ethyl sec-
ST226:01 2652 amyl ketone.
541-85-5
Ethyl benzene 434 Activated charcoal tube #&KC ~ Maximum: 10 GCHD 433 Carbon disulfide
543 ST22601 02 3
@ 2501 100-41-4
Ethyl bromide 891 Activated charcoal tbe #¢C 00102 4 GCFD 20 lsopropanol NOH
1110 ST226:01 1011
74-96-4
Ethyl butyl ketone 24 Activated charcoal tube #3<C ~ 0.010.2 %5 GCHD 500  Cabon disuffide: methendl NOH
ST2601 (99:1) 1301
106-35-4
Ethyl chloride 2640 Two activated charcoal tubes in - 0.01-0.05 3 GCHRD 10 Catbon disulfide NOSH
series #3KC ST2609 2519
75-00-3
Ethyl formate 303 Activated charcoal tube #KC ~ Maximum: 50 CCHD Catbon disutiide NOSH
02
109-94-4 ST22601 S%
Ethyl mercaptan 13 Gss fiber fiiter #KC ALT257 02 20 GGHD Methylere chioride: 25% A
impregnated with a solution of hydrochloric acid (5:20) IMIS1220
75-08-1 5% (i) mercuric acetate (The
filters must be impregnated in
the laboratory.)
Ethyl silicate 85 XAD2 tube #KC ST226:3004 005 9 GGHD Carbon disulfide NOSH
S264
78-10-4
Ethylamine 18 XAD7 tube impregnated with 02 10 HALCW 029  Tetrahydrofuran: 7 chioro4- 8A Tubes are stable for a period of two months.
10% (wihw) 7-chioro-4-nitrobenzo- nitobenzo 2 oxa 13 diazoe 36 The use of a fluorescence detector is suggested.
75-04-7 2013 dezde (NED chloride) (955)
#XKC ST269%
Ethylene AX DRIEX RSST method 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer 1o the note about smple asphyxiants at the beginning of the tables.
@ 9C 74-85-1
Ethylene chlorohydrin Fc Activated charcoal tube #<C ~ 0.010.2 20 GCFD 3 Isopropanol: carbon disulfide NOSH An electron capture detector can be used, in which case a substitute for carbon disulfide must
ST226:38 (595) 2513 be found.

107-07-3
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Ethylene glycol (vapour and CGlass fiber filter with a silica gel - Maximum: 10 GCFD 50 Water containing an internal Ethylene glycol must be sampled specifically because of the sampling device used and of the
mist) tube 02 standard (1,6-hexanediol) specific desorption solvant.
127 The application range and the precision must be reviewed taking into account the TLV lowering.
@ 2581 107-21-1
Ethylene glycol dinitrate Pc  TenaxGC tube #SKC ST 226-35 0.2-1 15 GCED 06 Ethanol NIOSH The ethylene glycol dinitrate standard may be difficult to obtain.
03 2507 A high concentration of 2-hydroxyethy! nitrate (ethylene glycol mononitrate) may cause
628-96-6 124 interference.
Ethylene imine 0.88 Rc  Glass midget impinger #KC IMP 0.2 50 HALGW 03 Extraction of the sampling NIOSH Propylene imine, 2-bromo-methylamine and ammonia may cause interference during the analysis.
151-56-4 225-36-2 containing 1,2- solution by chloroform P&CAM 300
Sl napthoquinone 4 sulfonate (Folin
reagent)
Ethylene oxide 18 2 DRHPAD The reported minimum value is 0.43 mglm3 (0.24 ppm).
RP
@ BA 75-21-8
Ethylene oxide 18 C2  Activated charcoal tube #SKC ~ Maximum: 5 GCGHD 25 Benzyl alcohol Ethylene oxide must be sampled specifically in reason of the sampling device used and of the
RP  ST226-36 0.2 specific desorption solvant.
ﬁ 812 75-21-8 This method is not very well adapted to the new TLV for ethylene oxide (1994).
Ethylenediamine 25 XAD-2 tube impregnated with 0.010.1 10 HALGW 09 Dimethylformamide NIOSH Other primary and secondary amines may react with 1-naphthylisothiocyanate and reduce the
10%(w/w)1- (ultrasonic bath) 2540 sampling capacity of the tube.
107-15-3 naphthylisothiocyanate(NIT)
#SKC ST226-30-18
Ethylidene norbornene By court order, the standard for this substance has been stayed in the United States pending
the development of an analytical method. No supporting method is suggested for this
16219-75-3 25 substance. If a request is made to the IRSST, the analytical method could be developed and will
have to be validated for the substance mentioned, based on the procedure described by the
IRSST, which refers to the NIOSH protocol.
N-Ethylmorpholine 24 Rc  Silica gel tube #SKC ST226-10  Maximum: 10 GCHD 0.1 M sulfuric acid NIOSH A capillary column and a nitrogen and phosphorus detector can be used to improve
0.2 S146 chromatographic separation and analytical sensitivity, respectively.
100-74-3
Fenamiphos 01 Rc OVS(OSHA Versatile Sampler)  0.2-1 240 GGHD 200  Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and tripheny! phosphate
22224-92-6 filter 4SKC ST226-58 may cause inferference during the analysis.
Fensulfothion 01 OVS (OSHA Versatile Sampler)  0.2-1 240 GCHD 200 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
115-90-2 filter #SKC ST226-58 may cause interference during the analysis.
Fenthion 02 Rc OVS (OSHA Versatile Sampler) GCHD 200 Toluene: acetone (90:10) NIOSH NIOSH method 5600 is for analyzing organophosphate pesticides and can be adapted to
tube with XAD-2 and quarz 5600 fenthion.
55-38-9 filter #SKC ST226-58 A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phasphate and triphenyl phosphate
may cause interference during the analysis.
Ferbam 10 OVS (OSHA Versatile Sampler) 1 480 HAGW OSHA
tube with XAD-2 and glass fiber IMIS1263
14484-64-1

filter #SKC ST226-30-16
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Ferrovanadium (dust) 1 Mixed cellulose ester filter FAAS Nitric acid: perchloric acid NIOSH IRSST method 6-2 is for analyzing iron and can be adapted to ferrovanadium.
12604-58.9 #Nuclepore 142789 or 141679 (4:1), concentrated 7300 OSHA method ID125G and NIOSH method 7300 can also be used for determining vanadium by
hydrochloric ac‘id‘final.ly, osHA ICP.
concentrated nitric acid ID125G
IRSST
6-2
Fibres, Artificial Vitreous 1 flcc C3  Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Mineral Fibres, Refractory #Environmental Express . A flow rate not exceeding 2.5 L/imin is recommended for determining an average concentration.
fibres (ceramic or others) F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
conductive extension compatible with the mounting solution.
@ 243-1 #Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a carboard box (#3010) available at IRSST.
Fibres, Artificial Vitreous 10 Pt Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
Mineral Fibres, Fibrous P-08370K The gravimetric method for dusts is by definition nonspecific.
. . The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
glass, continuous filament
fibres (total dust)
@ 48-1
Fibres, Artificial Vitreous 1 flec Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Mineral Fibres. Fibrous #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.
lass. micro fi;)res F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
9 ' conductive extension compatible with the mounting solution.
@ 243-1 #Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Artificial Vitreous 2 flec C3  Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Mineral Fibres, Insulation #Environmental Express A flow rate not gxceedlng 25 Umln is rleoommended for determining an averag(? colncent.ratlon.
wool fibres. Glass wool F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
' conductive extension compatible with the mounting solution.
@ 243-1 #Environmental Express 0025100 The reported minimum value is 25 fibers/mm?
# Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Artificial Vitreous 1 flcc C2  Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Mineral Fibres, Insulation EM  #Environmental Express . A flow rate not gxceedmg 25 IJrnm is rgcunmended for determining an averagg co.ncent.ratlon.
| fib Rock | F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
woot tibres, Rock woo conductive extension compatible with the mounting solution.
@ 243-1 #Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Artificial Vitreous 1 flec C2  Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Mineral Fibres, Insulation EM  #Environmental Express A flow rate not exceeding 2.5 L/min is recommended for determining an average concentration.

F250800 and cassette with a
conductive extension
#Environmental Express 0025100

wool fibres, Slag wool

@ 243-1

The method applies to the counting of fibers other than asbestos whose refractive index is
compatible with the mounting solution.

The reported minimum value is 25 fibers/mm?.

Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
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Fibres, Natural Mineral 1 ficc Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Fibres, Wollastonite #Environmental Express A flow rate not exceeding 2.5 Limin is recommended for determining an average concentration.
F250800 and cassette with a The method applies to the counting of fibers other than ashestos whose refractive index is
@ 2431 13983-17-0 conductive extension compatible with the mounting solution.
#Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Natural Mineral 1 ficc C1l  Mixed cellulose ester filter 0516 400 PCOM Open casette sampling.
Fibres, Attapulgite EM  #Environmental Express A flow rate not exceeding 2.5 Limin is recommended for determining an average concentration.
' F250800 and cassette with a The method applies to the counting of fibers other than ashestos whose refractive index is
e 2431 12174-11-7 conductive extension compatible with the mounting solution.
#Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Natural Mineral C1 AM A quantity of 1 to 10 g of bulk sample must be supplied to the laboratory.
; P The use of this substance is prohibited.
Fibres, Erionite > :
The reported minimum value is less than 1%.
@ 2441 66733-21-9
Fibres, Organic Synthetic 10 Pt 180 Grav 25 Additional information is available in Info Labo 91 03 and 92-02.
Fibres, Carbon and graphite P-08370K The gravimetric method for dusts is by definition nonspecific.
) ' The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
fibres, total dust
@ 48-1
Fibres, Organic Synthetic 5k Cyclone in series with a polyvinyl 1.7 180 Grav ) The actual flow rate must be adjusted to the sampling site conditions.
Fibres, Carbon and graphite chloride filter #Omega P-08370K Additional information is available in Info Labo 91-03 and 92-02.
fibres ' respirable dust The gravimetric method for dusts is by definition nonspecific.
: ! bl u The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
@ 48-1
Fibres, Organic Synthetic 1 flec Mixed cellulose ester filter 0.5-16 400 PCOM Open casette sampling.
Fibres. Para-aramide fibres #Environmental Express A flow rate not exceeding 2.5 Limin is recommended for determining an average concentration.
K ' o T ® F250800 and cassette with a The method applies to the counting of fibers other than asbestos whose refractive index is
(Keytar®, Twaron®) conductive extension compatible with the mounting solution.
ﬁ 243-1 #Environmental Express 0025100 The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever is highest.
Send the samples in a cardboard box (#3010) available at IRSST.
Fibres, Organic Synthetic 0P Polyvinyl chloride filter #Omega 15 180 Grav 25 Additional information is available in Info Labo 91-03,92-02 and 98-06.
Fibres, Polyolefin fibres P-08370K The gravimetric method for dusts is by definition nonspecific.
' The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
@ 48-1
Fluorides (as F) 25 Polyethylene impinger containing 2.0 40 F 95
10 mL of 0.1 N sodium hydroxide

16984-48-8

@ 411
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
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Eluorine 02 Mixed cellulose ester filter £ IRSST IRSST method 164-1 is for analyzing hydrofiuoric acid and can be adapted to fluorine.
#Nuclepore 142789 (37 mm) in 164-1
7782-41-4 series with a polyethylene
impinger containing 10 mL of
0.1 N sodium hydroxide
Fonofos 01 Pc  OVS (OSHA Versatile Sampler)  0.2-1 240 GCHPD 40 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
944-22-9 filter #SKC ST226-58 may cause interference during the analysis.
Formaldehyde C2  XAD-2 tube impregnated with Maximum: 25 GCNPD 2 Toluene containing 2,4,6 XAD-2 tubes #2188 impregnated with HMP (hydroxymethyl piperidine) are used for
50-00-0 EM  HWP 0.1 collidine as an internal quantitative analysis of formaldehyde. These tubes must be stored in the freezer before and
@ 2951 et 3 standard. after sampling.
IRSST method 295-1 is for the specific analysis of formaldehyde.
A method for volatile aldehydes is also available at IRSST (329-1).
Formaldehyde Cc2 DRHPAD The reported minimum value is 0.18 mg/m® (0.12 ppm).
EM
@ 39A 50-00-0 3
Formaldehyde C2  Orho 23 tube #Supelco 2-0257 0.1 10 GCMS 3 Toluene Before and after sampling, tubes must be stored in a freezer. The shelf life of these tubes is
EM limited, order only the quantity necessary for the sampling.

@ 8291 50-00-0 3 The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal,
hexanal, valeraldehyde, acroleine and formaldehyde.

Specific desorption must be carried out for this substance.
The use of an “Icepak” is not necessary when shipping samples.
Formamide 18 Pc  Silica gel tube #SKC ST226-10 0.1 10 GCNPD Methanol OsHA
IMIS1292
75-12-7
Eormic acid 9.4 Two Chromosorb 103 tubes in 0.050.2 24 ICCD 2 Water NIOSH NIOSH is studying the possibility of using silica gel to improve the breakthrough capacity.
64-18-6 19 series #SKC ST226-108 S173 The use of a polytetrafluorocarbon (teflon) filter may be considered to minimize interferences.

Furfural 79 Rc Orho 23 tube #Supelco 2-0257 0.1 10 GCMS 0.11 Toluene Before and after sampling, tubes must be stored in a freezer. The shelf life of these tubes is
limited, order only the quantity necessary for the sampling.

@ 328-1 98-01-1 The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal,
hexanal, valeraldehyde, acroleine and formaldehyde.

Specific desorption must be carried out for this substance.
The use of an "Icepak" is not necessary when shipping samples.
Furfuryl alcohol 40 Pc Porapak Q tube #SKC ST226-115 Maximum: 6 GCHD 47 Acetone Furfuryl alcohol must be sampled specifically in reason of the sampling device used and of the
60 0.05 0.75 specific desorption solvant.
@ 87-2 98000
Gasoline 890 C3  Activated charcoal tube #SKC 02 10 GCHD 450 Carbon disulfide IRSST method 80-1 is for analyzing Stoddard solvent (mixture of hydrocarbons from C9 to C12)
1480 ST226-01 3 and can be adapted to gasoline (mixture of hydrocarbons from C4 to C12).
@ 304-1 8006-61-9
Germanium tetrahydride 0.63 Activated charcoal tube #SKC 02 48 ET-AAS OsHA A mixed cellulose ester filter can be used in front of the activated charcoal tube to eliminate the
ST226-01. IMIS1360 germanium compounds present as dust.

7782-65-2
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STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
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Glutaraldehyde Two gass fiber fitters #KC 1 15 HACW 027 Acetonitile Open cassetie samping
ST227-5 impregnated with 2,4- The sampling device must be refrigerated before and after samping.
& 231 111-30-8 082 dinirophenyihyciazine ONFH)
Glycerin (mist) 10 Polyvinyl chioride filter #Omega. 15 180 Gav 25 Additional information is available in Info Labo 91-03,92-02 and 98-06.
1 P-08370K The analysis can also be caried out by using RSST method 51-2 for mineral oil mists.
(- Rl 56-81-5 The gravimetic methad for dusts is by definition nonspediic
Glycidol 76 Activated charcoal tube #&KC~ 0.01-1 50 GGHD Tetrahydrofuran NOSH
ST22601 1608
556-52-5
Grain dust (oat, wheat 4Pt Polyvinyl chioride filter, with 15 180 Gav 25 Additional information is avaiiable in Info Labo 91-03,92-02 and 98-06.
barley) (total dust) capsule (AcourCap) The gravimetric method for dusts is by definition nonspecific.
The TLV is for dust containing no asbestos and less than 1% of crystaliine silica.
8"
Graphite (natural) (respirable 25 P Cydore in series with a polyvinyl 1.7 180 Gav 25 The actual flow rate must be adjusted to the samping site conditions.
dust) chloride filter #Omegp P-0B370K Additional information is available in Info Labo 91-03,9202 and 98-06.
The gravimetric method for dusts is by definition nonspecific.
a 481 7782-42-5 The TLV is for dust containing no asbestos and less than 1% of crystaline silica.
Graphite (synthetic, except 10 Pt Polyvinyl chloride filter Omega P- 15 180 Gav 25 Additional information is avaiiable in Info Labo 91-03,92-02 and 98-06.
fibres) (total dust) 08370K The gravimetric method for dusts is by definition nonspecific.
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
@ 481 7440-44-0
Gypsum (respirable dust) 5P Cydore in series with a polyvinyl 17 180 Gav 25 The actual flow rate must be adjusted to the sampling site conditions.
chloride filter #Omega P-08370K Additional information is avaiable in Info Labo 91-03 and 92-02.
& 481 13397-24-5 “The gravimetric method for dusts is by definition nonspediic.
The TLV is for dust containing no asbestos and less than 1% of crystaliine silica.
Gypsum (total dust) 0P Polyvinyl chioride filter #Omegp. 15 180 Gav 2 Additional information is available in Info Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
(7] 481 13397-24-5 The TLV is for dList containing no asbesios and less than 1% of crystaline silica.
Hafnium 05 Mixed celulose ester filter #3<C 2 960 FAAS 50 Hydrofiuoric acid: nitric acid: 0537 Fuorine and other hafnium compounds may cause interference during the analysis.
AT2255 ammonum fluoride (0.1 M) D121
7440-58-6 @492)
Halothane 404 Activated charcoal tube #KC ~ Maximum: 5 GCGHD 41 Carbon disuliide Since a specific analysis is recommended, no ather substance may be sampled simultaneously.
ST226:01 02
@ 2662 151-67-7
Helium AX DRieec Since helum is a smple asphyxiant, the method for determination of oxygen in air is used
(RSST 26-C).
@ xC 7440-59-7 The reported minimum value is 19% oxygen.
Heptachlor 05 R Chromosob-102 tube #3<C 1 60 GCED Touere NOSH An O/S (O3HA Versatile Sampler) tube composed of XAD2 and dlass fiber filter ¢4SKC ST226-
ST226-104 S287 30-16) can be used.

76-44-8
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n-Heptane 1640 Activated charcoal tube #3C~ Maximum: GCHD 320 Carbon disulfide
2050 ST22601 02
@ 1421 142-82-5
Hexachlorobutadiene 021 Fc XAD2 tube #XC ST226-3004 0.050.2 GGED 002  Heae NOSH
(o4
87.68-3 P&CAM 307
Hexachlorocyclopentadiene 011 Porgpek T tube #3<C ST226-116 005 0.2 GCED 5 Heare (ultrasonic bath) NOSH
T77-47-4 »18
Hexachloroethane 97 Pc  Activated charcoal tbe #&KC~ 0.01-0.2 CCHD 01 Carbon disutfide NOSH Other halogenated hydrocarbons may cause interference during the analysis.
ST22601 1003
67-72-1
Hexachloronaphthalene 02 Rc Mixed celulose ester filter B<C 1 GCED Heare NOSH
AT2255 S100
1335-87-1
Hexafluoroacetone 068 Fc By court order, the standard for this substance as been stayed in the United States pending the
development of an analytical method. No supporting method is suggested for this substance. If
684-16-2 a request s meck o the IRSSL the analytical method could be developed and will have to be
validated for the substance mentioned, besed on the procedure described by the IRSST, which
refers to the NIOSH protocol.
Hexamethyl phosphoramide P OS (OSHA Versatle Sampler)  0.2-1 GCHD Toluene: acetone (90:10) NOsH The reference article is for analyzing urinary hexamethyjphosphoramide and can be adapted to
Q2  tube with XAD2 and quartz 5600 the hexamethyphosphoramide in air. However, the sampling condiions from NIOSH method
680-31-9 filter #KC ST22658 Rt 15 5600 (organophosphate pesticides) are used.
) There is no reference value for the standard, but a determination could be required targeting
the lowest limit of detection possible, given the carcinogenicity designation C2.
Hexamethylene diisocyanate 0034 BEM  Gss fiber filter * #Milipore 1 HALCUV- 0041  For the dass fiber filter, The resuits of method 234 2 give the aerosal fraction in terms of monomeres and oligomeres.
APA003705 pretreated in the Ru solution of This method is always carried out concomitantly to method 224-3. The resullts are then
ﬁ 242 822-06-0 laboratory in series with a dimethyformamide: eqressed as total monomeres or total oigomeres.
polytetrafiuorocarbon (teflon) acetonitrile buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (Nmethyl-amino-
filter #MS| Z5OWP03700 For the teflon filter, acetic methyl)-9 anthracene) (VAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handied with tweezers (face down) and placed in a vial
containing 5 mL solution of 1 (2 methaxyphenyl) piperazine (MOPIP) in toluene.
The vial must beer the same number as the sampiing cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after sampling.
If passible, hardener must also be sent.
Hexamethylene diisocyanate ~ 0034 BV Gess fiber filter *#Milipore 1 HALCUV- 0026  Forthe gess fier filter, Tre resuits of method 224-3 give the vapour fraction in terms of monomeres and oligomeres.
AP4003705 pretreated in the Fu solution of This method is always caried out concomitantly to method 234-2. The results are then
@ 243 822-06-0 laboratory in series with a dimethyformarmide: expressed as total monomeres o total oigomeres.
polytetrafiuorocarbon (teflon) acetonitile buffered to pH 3 *The dlass fiber filters are heated to 400°C and then impregnated with (N-methykamino-
filter #MS| Z5OWP03700 Far the tefion filter, acetic methyl) 9 anthracene) (MAMA).

anhydride: acetonitrile

Immediately after sampling, the filter is handed with tweezers (face down) and placed in a vial
containing 5 mL solution of 1 (2 methaxyphenyl) piperazine (VIOPP) in toluene.

The vial must bear the same number as the sampling cassette.

The cassette and the vial are retumed to the laboratory.

The samples must be stored at 4°C, before and after samping.

If possible, hardener must also be sent.
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n-Hexane 176 Activated charcoal tube #BC ~ Maximum: 4 GCHD 15 Catbon disulfide
ST22601 02
@ 1412 110-54-3
Hexane (other isomers) 1760 Activated charcoal tube #KC GGFD Carbon disulfide RSST IRSST method 141-2 is for analyzing nommal hexane and can be adapied to isomers of this
3500 ST22601 1412 substance.
sec-Hexylacetate 2% Activated charcoal tube #XC GCFD Catbon disutiide NOSH NOSH method 1450 allows the analysis of esters and may be adapted for the analysis of
ST226:01 1450 secondary hexyl acetate.
108-84-9
Hexylene glycol Activated charcoal tbe #<C 0.2 1 GGHD Methylene chioride: methanol oA
ST22601 (955) IMIS1389
107-41-5 121
Hydrazine 013 Fc Two gess fiber filters #Geven 1 240 HALCW Sodum phosphete buffer
C2 66208, mpregnated with with EDTA
@ 346-1 302-01-2 sulfuric acd
Hydrogen AX DRIEX IRSST method 9C s for analyzing combustible gases according to their lower explosive limit.
Refer o the note about simple asphyxiants at the beginning of the tables.
& 9C 1333-74-0 es
Hydrogen AX DRlelec Refer to the note about smple asphyxiants at the beginning of the tables.
The reported mimum value s of 02 mght” (2 .
@ 47A 1333-74-0 5 (2 pom)
Hydrogen bromide Treated silica gel tube KC 226 02 48 ICCD 10 Solution of 18 mM sodum Fve adds can be analyzed simultaneously, namely hydrobromic, hydrochloric, nitric,
1003 carbonate and 1.7 mvl phosphoric and sulfuric acids.
(2] 214 10035-10-6 99 sodum bicarbonate Sapks ate stabee 21 days at 25°C.
All acid salts may cause positive interference.
Hydrogen chloride Treated siica gel tube SKC 226- 0.2 15 ICCD 5 Solution of 18 mM sodium Fve acids can be analyzed simuttaneously, nemely hydrobromic, hydrochloric, nitric,
1003 carbonate and 17 mM phasphoric and sulfuric acids.
9 21 7647-01-0 75 sodum bicarbonate Sanpkes are stable 21 days at 25°C.
All acd salts may cause positive interference.
Hydrogen cyanide Rc Mixed celulose ester filter 02 12 £ 68 The filter is thrown away after sampling.
Omecp MOB3700AF in sefies Hydrocyanic acid in sodum hydroxide is stable for ane week. Contact the laboratory to confim
ﬁ 401 74-90-8 1 with & gass midget impinger the armival of the samples.
H#KC IMP225 36-1 containing Cyanide particles retained on the fitter may release hydrocyanic acid in the presence of high
10 mL of 0.1 N sodum hydroxide hurmicity.
Futhemore, S-, C1-, 1, Br- ions and Cd, Cu, Zn, Ag, Ni and Hg will cause interference.
Hydrogen fluoride fas F) Mixed celulose ester filter 15 0 £ 10 The filter is thrown awey after sampling.
Omep MHOB3700AF in series
g o s 26 with a polyethylene impinger
containing 10 mL of 0.1 N
sodum hydroxide
Hydrogen peroxide 14 Gss fritted tip impinger #&<C 1 100 Poaro 14 oA
IMP 225-36-2 containing 10 to ID126SG
7722-84-1 15 mL of 00012 M fanium

oxysulfate
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Hydrogen selenide (as Se) 0.16 Gss fritted tip mpnger #8<C~ 1 480 ETAAS ogA C8HA method ID-105 is for analyzing inorganic arsenic and can be adapted to hydrogen
7783075 IMP 225-36-2 containing D105 selenide.
e deionized water fo=T\ The sampling conditions in OSHA data sheet IMIS1475 are used.
MiS1475  Other sslenum compounds mey cause interference: during the analyss.
Hydrogen sulfide 14 DRekec “The reported minimum value is 14 mghr?® (1 ppm).
21
@ B 7783-06-4
Hydrogenated terphenyls 49 Gass fiber filter #SKC ALT225-7 GCHD Carbon disulfide NOSH NOSH method S27 is for analyzing o-terphenyl and can be adapted to hydrogenated terphenyls.
61788-32-7 s
Hydroquinone 2 Mixed celulose ester filter 15 ] HALCW 18 The samping method is for the aerosol form of hydrocinone. if samping is done above 20°C,
QOmecp MHOB3700AF (37 mm) the temperature must be noted on the analysis request form accompanying the samples.
@ 1561 123-31-9 and a container filled with 1 % Hydroouinone s unstable on the filter and must be stabiiized. Immediately after samping, the
acetic acd (#919). filter must be placed in a jar containing 1% acetic acid suppled by the laboratory.
2-Hydroxypropyl aerylate 28 R XAD 2 tube #KC ST226-30:06  Maximum: 3 GCGHD Carbon disuffide RSST A larger tube may be used.
025 852 RSST method 85-2 is for analyzing methyl methacrylate and can be adapied to 2-
999-61-1 hydroxypropyl acrylate.
Indene 48 Chromosob 106 tube #SKC 226- 0.2 10 GGHD Carbon disu fide a3A
110 IMIS1500
95-13-6
Indium [744074-6] and 01 Mixed celulose ester filter #KC 2 960 FAAS 05 Nitric acid ca3A Other types of digestion can be considered, based on the indium compounds present in the
compounds (as In) AT2255 D121 sample. ) . - . _
An excess of aluminum, magnesum, copper, zinc o phasphate mey cause interference during
the analysis.
lodine Activated charcoal tbe #5KC 05 75 ICECD 028 002 M sodum nitrate fo:T'\
ST226:67 impregnated with an D177
7553-56-2 1 alkali metal hycroxide
lodoform 10 Glss fiber filter #¢C ALT2257 0.1 10 GCED Carbon disutfide: berzene g A flame ionization detector can be used.
in series with an XAD4 tube (50:50) IMIS1517
75-47-8 #SKC ST226%
Iron pentacarbonyl (as Fe) 023 Gess fritted tip impinger #&<C 1 960 Gdo s
045 IMP 225-36-2 containing 10 mL IMIS 1521
13463-40-6 of a mixure of hydrochioric acid
(3%0): iodine-potassium iodide (12
K) (1:2)
Iron salts, soluble (as Fe) 1 Mixed cellulose ester filter 15 180 FAAS Water IRSST Desorption of the sample is carried out using the procedure in C8HA method ID-121.
#Nudepore 142789 or 141679 62 RSST method 6-2 s for analyzing total iron and can be adapted to soluble iron compounds.
oA
D121
Iron trioxide, dust and fume 5 Mixed cellulose ester filter 15 180 FAAS 50 Nitric acid: perchioric acd The analytical resuits are expressed as total iron.
(as Fe) Qmegp MH0B3700AF ar Qe (4:2), concentrated
MO82500AFP hydrochloric acid finally,
1309-37-1 concentrated nitric acd

@ 6-2
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Isoamylacetate 532 Activated charcoal tube BKC ~ Maximum: 10 GCHD 260 Carbon disulfide
ST26-01 02
@ 2731 123-92-2
Isoamyl alcohol 361 Activated charcoal tube #&KC ~ 0.01-0.2 10 GCHD 10 Isopropanoal: carbon disulfide NOSH The samples must be stored in the freezer until analysis.
452 ST22601 (5:95) 1402
123-51-3
Isobutyl acetate 713 Activated charcoal tube #&KC ~ Maximum: 10 GCGHD 70 Carbon disulfide
ST226:01 02
e 2491 110-19-0
Isobutyl alcohol 152 Activated charcoal tbe #&KC ~ Maximum: 10 GCHD 75 Caton disuffide
ST2601 02
ﬁ 2781 78-83-1
Isooctyl alcohol 266 Fc Activated charcoal tube #3KC GCHD Isopropano: carbon disulfide NOSH The samples must be stored in the freezer until analysis.
26952-21-6 ST22601 (5:95) 1402 NOSH method 1402 is for analyzing alcohols, and does not specifically indude isooctyl alcohol.
Isophorone Activated charcoal tube #KC ~ Maximum: 12 GCHD 15 Catbon disulfide
ST22601 02
@ 9%6-1 78-59-1 8
Isophorone diisocyanate 0045 BM  Gss fier filter *#Millipore 1 15 HAGU- 0033  For the glass fiber filter, The results of method 230-1 give the vapour fraction in terms of monomeres and oligomeres.
APA003705 pretreated in the Fu solution of This methad is always canied out concomitantly to method 240-1. The results are then
e 201 4098-71-9 laboratory in series with a dimethytformamide; expressed as total monomeres or total digomeres.
polytetrafiuorocarbon (teflon) acetonitrile buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (N-methylamino-
filter #MSIZ50WP03700 For the teflon filter, acetic methy-9-anthracene) (MAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handied with tweezers (face down) and placed in a vial
containing 5 mL solution of 1(2methoxyphenyl) piperazine (VOPIP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after sampling.
If possible, hardener must also be sent.
Isophorone diisocyanate 0045 BEM  Gss fiber filter *#Millipore 1 15 HPLGWV- 0015  Forthe dass fiber filter, The results of method 240-1 give the aerosal fraction in terms of monomeres. This method is
APA003705 pretreated in the Ru solution of always carried out concomitantly to method 230-1. The results are then expressed as total
@ 2401 4098-71-9 laboratory in series with a dimethyformamide: monomeres or total oligomeres.
polytetrafiuorocarbon (teflon) acetonitile buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (N+methy-amino-
filter #MS| Z5OWP03700 For the teflon filter, acetic methyl) 9 anthracene) (VAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handied with tweezers (face doan) and placed in a vial
containing 5 mL solution of 1 (2 methoxyphenyl) pperazine (VOPIP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after samping.
If possible, hardener must also be sent.
Isopropoxyethanol 106 Rc  Activated charcoal tube #8<C 0.1 10 GCFD Methylene chloride: methanol oA
ST22601 (955) IMISI118
109-59-1
Isopropyl acetate 1040 Activated charcoal tube #XC Maximum: 10 GCHD 475 Carbon disulfide
1290 ST2601 02 3

108-21-4

@ 2791
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Isopropylalcohol 985 Activated charcoal tube #KC ~ Maximum: 3 GGHD 30 Carbon disulfide
1230 ST22601 02 3
@ 931 67-63-0
Isopropyl glycidyl ether (IGE) 238 Activated charcoal tLbe #<C 02 5 G D 61  methyene chioide Réf. 14
356 ST22601
4016-14-2
Isopropylamine © Gess fritted tip impinger #$XC ~ Maximum: 100 GCHD NOSH Tubes impregnated with 1-naphthylisocyanate (NIT) can also be used.
24 IMP 226-36-2 containing 10 mL 1 S147
75-31-0 of 006 M sulfuric acid
N-Isopropylaniline n Rc Two gass fiber filters #KC 1 100 HALCW 1 Methanal A
FLT2257 impregnated with 78
768-52-5 sulfuric acid. (The fiters must be
impregnated in the laboratory.)
Kaolin (total dust) 10 Pt Poiyvinyl chloride filter #Omecp. 15 180 Gav 25 Additional information is available in InfoLabo 91-03, 92-02 and 98-06.
P-08370K The gravimetric method for dusts is by definition nonspecific.
(7] 481 1332-58-7 The TLV is for dust confaining no asbesios and less than 1% of crystaliine silica.
Ketone 086 Gss fritted tip impinger #KC 1 50 Cdo 10 NOSH An impinger containing toluene and placed ahead of the main impinger can minimize the
26 IMP 225-36-2 containing 10 mL SR interference of the acetic anhydride.
463-51-4 of a hydroxylammonium chloride Any compound containing an RGO group such as esters, acid chiorides and anhydrous acids
solution mey cause interference.
L.P.G. (Liquified petroleum 1800 DRIEX (0537 Colorimetric tubes #SKC DT810-100A can be used.
gas) IMIS 1803
68476-85-7
Lead and inorganic 015 Mixed celulose ester filter 15 180 FAAS 5 Nitric acid: perchloric acid The analytical results are expressed as total lead.
compounds, dusts and fumes Qmecp MOB3700AF or Qe (4:1), concentrated
(as Pb) MOB2500AFP hydrochioric acid finally,
concentrated nitric acid
@ 132 7439-92-1
Lead arsenate (as 015 Mixed celulose ester filter #KC ETAAS Concentrated nitric acid ca3A A mixed celulose ester filter and a pad impregniated with sodum carbonate and glycerol in
Pb3(As04)2) AT2255 ID105 series with an activated charcoal tube must be used to minimize the interference of arsine and
ather volatile arsenic compounds.
3687-31-8 OSHA method ID-105 is for analyzing inorgaric arsenic and can be adapted o lead arsenate.
Other arsenic compounds mey caLse interference during the analysis.
Lead chromate (as Cr) 0012 C  Polyvinyl chioride filter Omeca P- 15 360 ICVIs 02 Sodum hydroxide: sodium The fitter must be handeed with plastic tweezers and be transferred to a polyethylene container
RP  50370K and polyethylene carbonate: water (2:3:95) within one hour after sampiing.
@ 211l 7758-97-6 container The sample must be analyzed within two weeks.
The analytical results are expressed as total chromium M (hexavalent chromium).
Wpe samples for chromates can be caried out, and the required equipment is available at the
IRSST.
Lead tetraethyl (as Pb) 005 Fc  XAD-2tube #KC ST22630-04 001-1 120 GCPD 01 Peniare NOSH
78-00-2 3
Lead tetramethyl (as Pb) 005 Fc XAD2 tbe #SKC ST226-3004 0.010.2 24 GGPD 04 Pertare NOSH
2534

75-74-1
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Lindane 05 Rc Gss fiber filter #8KC ST2257  02-1 90 QCED 3 NOsH The level of isooctane in the impinger must be frequently chedked since this sulosiance
in series with a gass midget 5502 evaporates easly during sampiing.
58-89-9 impinger #KC IMP225:36-1
containing 15 mL of isooctane
Lithium hydride 0025 Mixed celulose ester filter SKC 2 960 FAAS 00075  Deionized water A Precautions must be taken when the lithium hydride is dissolved in water, considering the
FLT2255 - ! .
758-067-8 D121 reactive nature of this compound.
Magnesite (total dust) A Polyinyi chioride fiiter Omega P- 15 180 Gav ] Additional information is available in Info Lebo 91-03 and 92-02.
08370K or mixed cellulose filter The gravimetric method for dusts is by definition nonspecific.
ﬂ 481 546-93-0 Qregg MOBBTO0AF f metals The TLV is for dust containing no asbesios and less than 1% of crystaline silica.
are required.
Magnesium oxide fume fas 10 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total magnesm.
Mg) Qmega MOB3700AF or Oecg (4:1), concentrated
IVHOB2E00AFP hydrochloric acd finally,
ﬁ 82 1309-48-4 concentrated nitric acid
Malathion 10 Rc Supebo tube ORBO 49P, # 2-350 0.2-1 60 GCOND 15 Toluene: acetone (90:10),
281 121755 containing an inemal
& e sndrd (rbuiiphosphate)
Maleic anhydride 1 Two gass fiber filters #3<C 05 60 HALCW 33 Acetonitile: A The samples must be stored in the refrigerator until analysis.
FLT2257 impregnated with dimethyisulfoxide (90:10) 86 Isocyanates, hydrochloric acid and aldehydes may cause interference during sampiing.
108-31-6 veratrylamine. (The filters must
be impregnated in the laboratory.)
Manganese (as Mn), Fume 1 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchioric acd The analytical resuits are expressed as total manganese.
3 Onep MOB3700AF or Omeca 25 (4:1), concentrated
@ -3 7439-96-5 M-OS2500AFP hyd ic acd finally,
concentrated nitric acid
Manganese [7439 96-5] (as 5 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchioric acid The analytical results are expressed as total manganese.
Mn), Dust and compounds Omega M 083700AF ou Omea (4:1), concentrated
M{0B2500AFP hydrochloric acid finally,
ﬁ 3 concentrated nitric acid
Manganese 01 e Mixed celulose ester filtter HBKC 1 480 ETAAS A
cyclopentadieny! tricarbonyl FLT2255 in seies with a gass IMIS1622
(as Mn) fritted tip impinger #SKC
IMP225-36-2 containing 15 mL.
12079-65-1 of isopropanoal
Manganese methyl 02 Pc  Mixed celulose ester filter #KC 1 480 ET-AAS ogA
cyclopentadieny! tricarbonyl FLT2255 in series with a glass IMIS1767
(as Mn) fritted tip impinger #5KC
IMP225 36 2 containing 15 mL
12108-13-3 of isopropanal
Manganese tetroxide 1 Mixed celulose ester filter 15 180 FAAS 2 Nitric acid: perchioric acid The analytical results are expressed as total mangenese.
Qmrega M 083700AF ou Omep (4:1), concentrated
@ 7-3 1317-35-7 M-OS2500AFP hyd ic acid finally,

concentrated nitric acid
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Mercury [7439 97-6], Alkyl 0.01 Re By court order, the standard for this substance as been stayed in the United States pending the
compounds (as Hg) 0.03 development of an analytical method. No supporting reference is suggested for this substance.
Mercury [7439 97-6], All 0.05 R DRFAM A direct-reading instrument (by amalgamation) can be used for determining the mercury in vapor
forms except alkyl (as Hg), form.—— o 5
The lower limit of quantification is 3 pg/m® expressed as mercury.
vapour
8"
Mercury [7439-97-6] (as Hg) 01 Pc  Mixed cellulose ester filter #KC 2 10 CV-AAS 0.01 Digestion with concentrated IRSST A Hydrar or Hopcalite tube and OSHA method ID-140 or a direct-reading instrument (by
Aryl and inorganic FLT225-5 nitric acid and 5 M sulfuric 2A amalgamation) and IRSST method 31 A can be used for determining mercury in the vapor form.
;:ompoun ds acid, followed by addition of oA
potassium permanganate and 10140
hydroxylamine hydrochloride.
Then, reduction of mercury OS5
with tin dichloride. D145
Mesityloxide 40 Activated charcoal tube #SKC 02 25 GCHD 50 Carbon disulfide: methanol NIOSH
ST226-01 99:1) 1301
141-79-7
Methacrylic acid 70 Florasil tube #SKC ST226-39 1 60 ICCD 60 Water: 1 N sulfuric acid Réf. 3 Acy! chloride may cause interference.
500:1
79-41-4 (500:1)
Methane AX DRHEX Method IRSST 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer to the note about simple asphyxiants at the beginning of the tables.
@ 9C 74-828-
Methane Ax  Mylar sampling bag #Calibrated 5 GCHD IRSST method 182-1 is for analyzing total hydrocarbons (C1 to C4). Refer to the note about
Instruments Inc. IC5 simple asphyxiants at the beginning of the tables.
@ 1821 74-82-8 This method is currently under revaluation. Please contact the laboratory Customer service
department to leamn of its availability.
Methomy! 25 OVS (OSHA Versatile Sampler) 1 60 HPLCWY Acetonitrile OSHA
tube with XAD-2 and glass fiber IMIS1644
16752-77-5 filter #SKC ST226-30-16
Methoxychlor 10 Class fiber filter #SKC FLT225-7 15 100 GCHD Isooctane NIOSH
S371
72-43-5
2-Methoxyethanol (EGME) 16 Pc  Activated charcoal tube #KC ~ Maximum: 10 GCHD 96 Acetonitrile ethanol (95:5) Specific desorption must be carried out for this substance.
ST226-01 0.2
@ 1333 109-86-4
2-Methoxyethyl acetate 24 Rc  Activated charcoal tube #SKC Maximum: 10 GCHD 15 Carbon disulfide
(EGMEA) ST226-01 02
@ 1392 110-49-6
4-Methoxyphenol 5 XAD-7 tube #SKC ST226-95 01 24 HPLCWV Methanol OHA
IMISM329

150-76-5
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Methyl acetate 606 Activated charcoal tube #3XC ~ Maximum: 7 GCAD 215 Carbon disulfide
760 ST226:01 02 3
@ 1361 79-20-9
Methyl acetylene 1640 Tedar samping bag #3XC 001005 3 GGHD 12 NOSH
SB231-05 S
74-99-7
Methyl acetylene- 1640 Tedar sampling beg #3<C 005 3 GCHD 001 NOSH The availability of MAPP standards must be verifed.
propadiene mixture (MAPP) 2050 SB231-05 S8 The sample is analyzed for its total hydrocarbon content; any substance that can be detected
by a flame ionization detector mey cause interference.
59355-75-8
Methyl acrylate 35 Rc  Activated charcoal ube #C~ 0.05 12 GCHD 10 Carbon disulfide Methyl acrylate must be sampled specifically in reason of the sampling device used.
ST226-73 impregnated with 4-
@ 1462 96-33-3 tertbutylcatechol (TBC)
Methyl alcohol 262 R Siica gel tube #XC ST226-10  Maximum: 3 GCHD 60 Water Methanol must be sampled specifically in reason of the sampliing device used and of the specific
328 01 15 desorpiion solvant.
ﬁ 922 67-56-1 Specific desorption must be carried out for this substance.
Methyl amyl alcohol 104 Fc  Activated charcoal tube #3<C 5 GCHD p:s) Caton disuffide
166 ST226:01 02 3
ﬁ 2051 108-11-2
Methyl n-amyl ketone 233 Activated charcoal tube #XC ~ Maximum: 10 GCRD 49 Catbon disufide
ST22601 02
@ 3161 110-43-0
Methyl bromide 19 Rc Two activated charcoal tbes in - 0.01-1 n GCHD 10 Catbon disufide NOSH
series #KC ST226-33802 2520
74-83-9
Methyl n-butyl ketone 20 R Activated charcoal tube &KC ~ 0.01-0.2 10 GCHD 20 Catbon disuffide NOsH
ST226:01 130
591-78-6
Methy! chloride 103 R Two activated charcoal tubes in - 0.01-0.1 15 GGHD 10 Methylene chioride NOSH
207 sefies #KC ST226:09 and 1001
74-87-3 #9KC ST22601
Methyl chloroform 1910 Activated charcoal tube #XC ~ Maximum: 6 GCHD 57 Carbon disulfide
2460 ST226:01 02 3
@ 1001 71-55-6
Methyl 2-cyanoacrylate 91 XAD 7 tube impregnated with 0.1 12 HACW 056  Phosphatc acid: acetonitrile sHA Alcohols, free radicals or other substances likely to react with methyl 2-cyanoacrylate mey
18 phosphoric acid KSKC ST22698 (298 55 cause interference.
137-05-3
Methyl demeton 05 Fc XAD2 tube #3KC ST226-30-05 GGHD 0.1 Toluere NOsH NOSH method 5514 is for analyzing and can be adapted to methyl demeton.
in series with a mixed celulose 5514
8022-00-2 ester fiter #C ALT2255
Methyl ethyl ketone (MEK) 150 Anasob 747 tube #XC ST26-  Maximum: 10 GCHD 30 Catbon disuffide An activated charcoal tube 100150 mg (#2120) mey be used if the samples are refrigerated
300 81 02 3

78-93-3

@25—3

immediately after samping and desorbed as quickly as possbe after their arrival at the
laboratory. This altemative is recommended if other organic subsiances must be analyzed
simuitaneously on the same sample.
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Methyl ethyl ketone peroxide XAD-4 tube #SKC ST226-93 1 15 HPLCWY 451 Isopropanol osHA The samples must be stored in the refrigerator until analysis.
77
1338-23-4 15
Methyl formate 246 Activated charcoal tube #SKC GCHD Carbon disulfide NIOSH NIOSH method S36 is for analyzing ethyl formate and can be adapted to methyl formate.
369 ST226-01 S36
107-31-3
Methyl hydrazine Pc  CGlass fritted tip impinger #$KC =~ 15 20 Colo 07 Reaction with NIOSH Other hydrazines, stannous or ferrous ions, zinc, sulfur dioxide, hydrogen sulfide, halogens and
C2  IMP 225-36-2 containing 15 mL phosphomolybdic acid S149 oxygen (in the presence of Cu (1)) may cause interference.
60-34-4 0.38 of 0.1 M hydrochloric acid
Methyl iodide 12 Pc  Activated charcoal tube #KC ~ 0.01-1 53 GCHD 10 Toluene NIOSH An electron capture detector can be used to improve analytical sensitivity.
C2  ST226-01 1014
74-88-4
Methyl isoamyl ketone 234 Activated charcoal tube #KC =~ Maximum: 10 GCHD €8 Carbon disulfide
ST226-01 0.2
@ 2652 110-12-3
Methyl isobutyl ketone 205 Activated charcoal tube #KC ~ Maximum: 10 GCHD 40 Carbon disuffide
310 ST226-01 0.2 3
@ 1323 108-10-1
Methylisocyanate 0.047 Rc XAD-7 tube impregnated with 1-  0.05 15 HPLCW 0.07  Acetonitrile 0SHA The samples must be stored in the refrigerator until analysis.
(2 pyridyl) piperazine (1-2PP) 54 The use of a fluorescence detector is also suggested.
624-83-9 #SKC ST226-94 (The tubes must Anhydrides, amines, alcohols and carboxylic acids may cause interference during sampling.
be impregnated in the laboratory.)
Methyl isopropy! ketone 705 Activated charcoal tube #SKC GCHD Carbon disulfide IRSST IRSST method 132-3 is for analyzing methy! isobutyl ketone and can be adapted to methyl
ST226-01 1323 isopropyl ketone.
563-80-4
Methyl mercaptan 0.98 Glass fiber filter #SKC FLT225-7 02 20 GCHD 11 Methylene chloride: 25% OSHA Hydrogen sulfide, dimethy! sulfide, dimethy! disulfide, water vapor and propylene may cause
impregnated with a solution of hydrochloric acid (5:20 viv) 26 interference during the analysis.
74-93-1 5% (wiv) mercuric acetate (The
filters must be impregnated in
the laboratory.)
Methyl methacrylate 410 Anasorb 727 tube #SKC ST226-  Maximum: 3 GCHD 19 Carbon disulfide Methyl methacrylate must be sampled specifically in reason of the sampling device used.
(monomer) s 025
@ 852 80-62-6
Methyl parathion 02 Rc OVS (OSHA Versatile Sampler) ~ 0.2-1 240 GCHD 40 Toluene: acetone (90:10) NIOSH Anitrogen and phosphorus detector can be used.
tube with XAD-2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
298-00-0 filter #SKC ST226 58 may cause interference during the analysis.
Methyl propy! ketone 530 Activated charcoal tube #KC ~ Maximum: 10 GCHD 110  Carbon disulfide
ST226-01 02
@ 1781 107-87-9
Methy! silicate 6 XAD-2 tube #SKCST226-30-04 GCHD Carbon disulfide NIOSH NIOSH method S264 is for analyzing ethyl silicate and can be adapted to methyl silicate.
S264

681-84-5
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alpha-Methyl ~ styrene 242 Activated charcoal tube #KC ~ Maximum: 3 GCHD 15 Cabon disulfide
484 ST22601 02 3
@ 1772 98-83-9
Methylacrylonitrile 27 Rt Activated charcoal tube #KC GGHD 1 Acetone: carbon disufide NOSH NOSH method 1604 is for analyzing acrylonitrile and can be adapted to methylacrylonitrile.
ST22601 (2:98) (V) 1604
126-98-7
Methylal 3110 Activated charcodl tbe #B3<C ~ 001-0.2 2 GGHD 100 Heae NOSH
ST22601 1611
109-87-5
Methylamine 13 XAD7 tube impregnated with 0.2 10 HPLGRu 035 Tetrahydrofuran: 7 chioro4 3A Tubes are stable for a period of two months.
10% (wiw) 7-chioro4-nilrobenzo- nirobenzo 2-oxa-1,3 diazole 40 A UVMS detector can be used.
74-89-5 2 oxa 13 diazoke (chioride of (955)
NBD) #3<C ST226%
N-Methylaniline 22 Rc Ghss fritted tip impinger #KC~ Maximum: 100 GCFD Addition of sodum hydroxide NOSH A nitogen and phosphorus detector and the sampling device mentioned in NOSH method 2002
IMP 225-36-2 containing 10 mL 1 to the impinger solution 2002 can be used to improve analytical sensitivity and eliminate the use of an impinger.
100-61-8 of 0.05 M sulfuric acid NoSH
S153
Methylcyclohexane 1610 Activated charcoal tbe #KC  Maximum: 4 GCHD 320 Carbon disulfide
ST22601 02
@ 1751 108-87-2
Methylcyclohexanol 234 Activated charcoal tube #&KC ~ Maximum: 10 GGHD 140  Cabon disufiide
ST22601 02
@ 1761 25639-42-3
o-Methylcyclohexanone 229 Fc Pogpek Q tube #3KC ST226-115 0.010.05 3 GGHD N0 Aceione NOSH
344 2521
583-60-8
Methylene chloride 174 2  Activated charcoal tbe #&XC~ Maximum: 3 GGHD 27 Carbon disulfide
EM  ST2601 02
@ 272 75-09-2
4,4'-Methylene bis (2- 022 Rc Gss fiber fiter =C ALT-25- 2 240 HACW 274 0.1 N potassum hydroxide In the 4 hours following the sampling, the filter must be transfered in a jar conteining 4 mL of
chloroaniline) @ 7 impregnated with 0.26 N solution in methanol. 0.1 N hydroxide potassum solution in methanal.
sulfuric acid The rumbers on the jar and on the sampling cassette must be the same.
@ 871 101-14-4 Samples are stable at 20°C for 60 days.
Methylene his (4- 0054 BM  Gss fiber filter *#Milipore HPLCWV- For the glass fiber filter, RSST *The glass fiber filters are heated to 400°C and then impregnated with (N methyl -amino-
cyclohexylisocyanate) APAQ03705 pretreated in the Fu soufonof 2342 metyi)9anthracene) (MAMA). ) o
laboratory in series with a dimethyfformamide: RSST Immediately after sampiing, the filter is handed with tweezers (face doan) and placed in a vial
5124-30-1 polytetrafiuorocarbon (tefion) acetonitile buffered to pH 3 2943 containing 5 mL solution of 1 (2methaxyphenyl) piperazine (VOPP) in toluene.

filter #MIS| Z50WP03700

Far the teflon filter, acetic
anhydride: acetonitrile

The vial must bear the same number as the samping cassette.
The cassette and the vial are retumed to the laboratory.

The samples must be stored at 4°C.

If possible, hardener must also be sent.
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4,4' Methylene dianiline 081 Pc  Gossfierfilter B’KCAT2257 12 100 HPLOWV 012 0.1 N sodium hydroxide: In the 4 hours following the sampling, the filter must be transfered in a jar containing 4 mL of
Q2 impregnated with 0.26 N sulfuric methanol 0.1 N hydroxide potassium solution in methanol.
@2891 101-77-9 add The rumbess on the jar and on the samping cassette must be the same.
Sanpes are stable at 20°C for 60 days.
Methylene bis (4 pheny! isocyanate) (MDI) mey cause interference during sampling.
Methylene bis (4-phenyl 0051 BM  Gess fiber filter *#MWilipore 1 15 HPLCUV- 0041  For the gass fiber filter, The results of method 238-1 give the aerosal fraction in terms of monomeres and oligomeres.
isocyanate) (MDI) APA4003705 pretreated in the Fu solution of This method is always carried out concomitantly to method 237-2. The resullts are then
laboratory in sefies with a dimethyiformamide: expressed as total monomeres or total oligomeres.
ﬁ 2381 101-68-8 polytetrafiuorocarbon (teflon) acetonitile buffered to pH 3 *The gass fiber filters are heated to 400°C and then impregnated with (N-methykamino-
filter MISI Z5OWP03700 For the teflon filter, acetic methyl) 9 anthracene) (MAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handled with tweezers (face down) and placed in a vial
containing 5 mL solution of 1 (2 methaxyphenyl) piperazine (MOPP) in toluene.
The vial must bear the same rumber as the samping cassette.
The cassette and the vial are retumed to the laboratory.
The samples mugt be stored at 4°C, before and after samping.
If passible, hardener must also be sent.
Methylene bis (4-phenyl 0.051 BM  Gss fiber filter *#Milipore 1 15 HPLOWV- 0036  For the dass fiber filter, The resuits of method 237-2 give the vapor fraction in terms of monomeres and oligomeres.
isocyanate) IMDI) AP4003705 pretreated in the Fu solution of This method is always carried out concomitantly to method 238-1. The resuilts are then
laboratory in sefies with a dimethyiformamide: expressed as total monomeres or total oigomeres.
@ 2312 101-68-8 polytetrafiuorocarbon (teflon) acetonitrile buffered to pH 3 *The jass fiber filters are heated to 400°C and then impregnated with (\-methykamino-
filter #MS| Z50WP03700 For the tefinn filter, acetic methyl}9-anthracene) (MAMA).
anhydride: acetonitrile Immeditely after sampling, the filter is handied with tweezers (face down) and placed in a vial
containing 5 mL solution of 1(2 methaxyphenyl) piperazine (MOPIP) in toluene.
The vial must bear the same numer as the sampiing cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after samping.
If possible, hardener must also be sent.
Metribuzin 5 OVS O5HA Versatle Samper) 240 GCGHD O3A  Anirogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and glass fiber IMISA 175
21087-64-9 fiter #SKC ST226:30 16
Mica (respirable dust) 3k Cydore in series with a polyvinyl 1.7 180 Gav ps) The actual flow rate must be adjusted to the sampling site conditions.
chloride filter #Omega. P-08370K Additional information is avaiable in Info Labo 91-03 and 92-02.
@ 481 12001-26-2 The gravimetric method for dusis is by definition nonspecifc.
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Mineral oil (mist) 5 Mixed celulose ester filter 15 100 FIR 24 Carbon tetrachloride Undiuted mineral oil must be suppled as reference.
10 Omecp MH0B3700AF Sampling must be carried out with open cassette.
@ 512 8012-95-1 The reference oil must be solube in a halogenated solvert.
The lower limit of quantification may vary in fonction of the oil used.
Cigarette smoke may cause interference.
Molybdenum [7439-98-7] (as 5 Polyvinyl chloride filter Galven 15 180 FAAS 50 Hot water Specific samthg must be caried out for this substance.
Mo), Soluble compounds 66467 The analytical results are expressed as total soluble molybdenum.
@ 2131
Molybdenum [7439-98-7] (as 10 Mixed cellulose ester filter 15 180 FAAS 50 Concentrated nitric acid, then Specific samping must be carried out for this substance.
Mo), Insoluble compounds Qmep MOB3700AF or Oega nitric aci: hydrochloric acd The analytical resits are expressed & total molbdenum.
MH0B2500AFP (14)

@ 731
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Monocrotophos 0.25 e OVS (OSHA Versatile Sampler)  0.2-1 240 GCHO 400 Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
6923-22-4 tube with XAO 2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
923-22- filter #KC ST226-58 may cause interference during the analysis.
Morpholine 71 Pc  Silica gel tube #SKC ST226-10  Maximum: 20 GCHD 70 0.005 M sulfuric acid NIOSH Specific desorption must be carried out for this substance.
0.2
110-91-8 S1%0
Naled 3 Pc OVS (OSHA Versatile Sampler) GCHD Toluene osHA A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD-2 and glass fiber 62 OSHA method 62 is for analyzing chlorpyrifos, dichlorvos, malathion and parathion and can be
300-76-5 filter #SKC ST226-30-16 adapted to naled (dibrom®).
Naphthalene 52 Activated charcoal tube #KC ~ Maximum: 200 GCHD 500 Carbon disulfide Since a specific analysis is recommended, no other substance may be sampled simultaneously.
el ST226-01 10 15
@ 09-1 91-20-3
B-Naphthylamine Cl  Two glass fiber filters #SKC 1 100 GCHD 0.0006  Desormption in water. Then, osHA At the end of sampling, the filters must be transferred and stored in a container of water.
RP FLT225-7 impregnated with extraction in toluene, 93 There is no reference value for the standard, but the concentration might be measured by
91-56-8 sulfuric acid. (The filters must be followed by derivatization of targeting the lowest limit of detection possible, given the carcinogenicity designation C1.
impregnated in the laboratory.) the amine group with HFBA
(heptafluorobutyric acid
anhydride).
Neon AX DRIlec Since neon is a simple asphyxiant, the method for determination of oxygen in air is used (IRSST
26C).
@ %C 7440-01-9 The reported minimum value is 1% oxygen.
Nickel, Metal 1 Mixed cellulose ester fiterOmega 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total nickel.
M-083700AF ou Omega M- (4:1), concentrated
@ 102 7440-02-0 082500AFP hydrochioric acid finally,
concentrated nitric acid
Nickel [744002-0] Insoluble 1 Mixed cellulose ester filter 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total nickel.
compounds (as Nil Omega M-083700AF ou Omegal (4:1), concentrated
M-082500AFP hydrochloric acid finally,
@ 102 concentrated nitric acid
Nickel [7440-02-0], Soluble 01 Polyvinyl chloride filter #Gelman 15 180 FAAS 2 Hot water Specific sampling must be carried out for this substance.
compounds fas Ni) 60714 The analytical results are expressed as total soluble nickel.
@ 214 2
Nickel carbonyl (as Ni) 0.007 Charcoal tube with low nickel ~ 0.050.2 40 ET-AAS 001 3% nitric acid (ultrasonic bath) NOSH The use of mixed cellulose ester prefilter minimizes the interference from other nickel
content (decontaminated) (not 6007 compounds present as dust.
13463:39:3 available from SKC) (The tubes Ré 16
are washed with 3% nitric acid '
and then activated by heating to
600°C for 90 minutes,)
Nickel sulfide roasting,  fume 1 Cl Polyvinyl chloride filter Omega P- 15 180 FAAS 2 Additional information is available in Info-Labo 91-03 and 92-02.
RP 08370K

and dust (as Ni)

@ 48-1

The gravimetric method for dusts is by definition nonspecific.
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Nicotine 05 Pc  XAD2 tube #SKC ST226 30 04 10 100 GCNPD 05 Ethyl acetate containing Nicotine must be sampled specifically in reason of the sampling device used and of the specific
diphenylamine as an internal desorption solvant.
@ 231 54-11-5 standard Additional information is available in Inf o-Labo 89-01.
Nitrapyrin 10 OVS (OSHA Versatile Sampler) 1 480 HPLCWV OSHA Determination using gas phase chromatography with electron capture detector is also
20 tube with XAD-2 and glass fiber IMIS0684  suggested.
1929-82-4 fiter #SKC ST226-30-16
Nitric acid 52 Treated silica gel tube SKC 226 02 48 ICCD 5 Solution of 1.8 mM sodium Five acids can be analyzed simultaneously, namely hydrobromic, hydrochloric, nitric,
10 1003 3 carbonate and 1.7 mM phosphoric and sulfuric acids.
6 211 7697-37-2 sodium bicarbonate Resuits are expressed as hydrobromic, hydrochloric, nitric, phosphoric and sulfuric acid.
Samples are stable 21 days at 25°C.
All acid salts may cause positive interference.
p-Nitroaniline 3 Fc Mixed cellulose ester filter #SKC 15 ] HPLCWV 50 Isopropanol NIOSH
FLT225-5 S7
100-01-6
Nitrobenzene 5 Rc  Silica gel tube #KC ST226-10  0.01-1 55 GCHD 20 Methanol (ultrasonic bath) NIOSH
98-95-3 2005
p-Nitrochlorobenzene 0.64 Rc  Silica gel tube #SKC ST226-10  0.01-1 50 GCHD 01 Methanol (uftrasonic bath) NIOSH An electron capture detector can be used to improve analytical sensitivity.
100-00-5 2005
4-Nitrodiphenyl Pc  Glass fiber filter #8KC FLT225- 0.2 50 GCHD 0.05 Isopropanol NIOSH There is no reference value for the standard, but the concentration might be measured by
Cl  16in series with a silica gel tube P&CAM 273 targeting the lowest limit of detection possible, given the carcinogenicity designation C1.
92-93-3 HOKC ST22647
Nitroethane 307 Two XAD-2 tubes in series #SKC  0.010.05 3 GCHD Ethyl acetate NIOSH At the end of sampling, the front and back sections of each tube must be separated to avoid
ST22630-2 2526 migration of nitroethane during storage.
792-4-3
Nitrogen AX DRlelec Since azote is a simple asphyxiant, the method for determination of oxygen in air is used (RSST
260.
@ %C 7721-37-9 The reported minimum value is 1% oxygen.
Nitrogen dioxide 56 DRI-dec The reported minimum value is 0.9 mgim?® (0.5 ppm).
@ 0B 10102-44-0
Nitrogen monoxide 31 DRl-elec The reported minimum value is 1.2 mgit® (0.5 ppm).
@ 06A 10102-43-9
Nitrogen trifluoride 2 DRHR OosHA
IMIS1907
7783-54-2
Nitroglycerin (NG) Pc  Tenax tube #SKC ST226-3503 10 15 GCECD 3 Ethanol Nitroglycerine must be sampled specifically in reason of the sampling device used and of the
specific desorption solvant.
@ 841 55-63-0 186
Nitromethane 250 Chromosorb-106 tube #SKC 226 0.010.05 3 GCNPD Ethyl acetate NIOSH A flame photometric detector and carbon disulfide as desorption solvent can be used, given the
110 2527 high standard for nitromethane.

75-52-5
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RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m3) tions Sampling Device (L/min) L Principle (ug) Digestion rences Remarks
1-Nitropropano 91 Chromosorb-106 tube #SKC Maximum: 2 GCHD 4 Carbon disulfide
ST226-110 0.05
@ 312-1 108-03-2
2-Nitropropane 36 C2  Chromosorb-106 tube #SKC Maximum: 2 GCHD 14 Carbon disulfide
RP  ST226 110 0.05
@ 302 79-46-9
N-Nitrosodimethylamine Pc  ThemmoSorbiN tube 1 75 G-TEA 0.01 Methylene chloride: methanol oSHA The samples must be stored in the refrigerator until analysis.
2 (75:25) 27 There is no reference value for the standard, but the concentration might be measured by
62-75-9 targeting the lowest limit of detection possible, given the carcinogenicity designation C2.
Nitrotoluene (all isomers) n Fc  Silica gel tube #5KC ST226-10  0.01-0.2 20 GCHD 8 Methanol (uftrasonic bath) NIOSH
88-72-9 2005
Nitrous oxide €0 DRHPAD The reported minimum value is 0.09 mg/m® (0.05 ppm).
@ 39A 10024-97-2
Nonane 1050 Activated charcoal tube #KC ~ Maximum: 4 GCHD 210 Carbon disulfide
ST226-01 0.2
@ 306-1 111-84-2
Octachloronaphthalene 01 R Mixed cellulose ester filter #$SKC 1 30 GCEXD Hexane NIOSH
03 FLT2255 S97
2234-13-1
Octane 1400 Activated charcoal tube #3KC Maximum: 4 GCGHD 290 Carbon disulfide
1750 ST226-01 0.2 3
@ 143-1 111-65-9
Osmium tetroxide (as Os) 0.0016 Mixed cellulose ester filter #BKC 1 480 cP Sulfuric acid, hydrogen oA Method ID-125G is for analyzing metallic elements and compounds and can be adapted to
00048 FLT225 5 in series with a glass 15 peroxide, hydrochloric acid ID125G osmium tetroxide.
20816-12-0 fritted tip impinger #3KC oA The sampling device and parameters in OSHA data sheet IMISI960 are used.
IMEZ;S 36 2 containing 15 mL IMIS1960
of distilled water
Oxalic acid 1 Mixed cellulose ester filter #KC 2 960 ICCD 0.01 M sodium carbonate OSHA The filter must be transferred to a tightly sealed container at the end of sampling.
2 FLT2255 30 IMIS1970 A copy of the OSHA file is available in the IRSST files.
144-62-7
Oxygen difluoride By court order, the standard for this substance as been stayed in the United States pending the
development of an analytical method. No supporting method is suggested for this substance. If
7783-41-7 011 a request is mack to the IRSST, the analytical method could be developed and will have to be
validated for the substance mentioned, based on the procedure described by the IRSST, which
refers to the NIOSH protocol.
Ozone DRIChi The reported minimum value is 0.008 mg/m?® (0.004 ppm).
@ 05A 10028-15-6 02
Paraffin wax, fume 2 Polyviny! chioride filter Omega P- 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.

8002-74-2

@ 481

08370K

If the substance needs to be identified, a method must be developed using the conditions
described in OSHA data sheet IMIS2000.
The gravimetric method for dusts is by definition nonspecific.




Table of substancesin RRQWE 86
TWAEV Volumes
STEV Flow (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mgm®)  tions Sampling Device (Umin) (L) Principle  (ug) Digestion rences  Remarks
Paraquat, respirable 01 Polytetrafiuorocarbon (teflon) 14 0 HALCW 10 Water NOSH The use of a fluorescence detector is also suggested to increase analytical sensitivity.
particulates filter #KC FLT225 17 01 5003
4685-14-7
Parathion 01 Fc Supeloo CRBO 49P tube, # 2-3500.2-1 480 GGND 2 Toluene: acetone (90:10),
281 56-38-2 containing an intemal
& sandard (rbuyiphosphate)
Particulates Not Otherwise 10 Pt Polyv|nyl chloride ﬁIter#OTEga 15 180 Gav 25 Additional information is available in Info Labo 91-03,9202 and 98-06.
Classified (PNOC) (total dust) P-OB37K The gravimetic method for dusts s by definition nonspecific. o
The TLV is for dust containing no asbestos and less than 1% of crystaline silica.
8"
Pentaborane 0013 Gss fritted tip impinger #KC 1 480 P A C8HA methad ID125G s for analyzing metalic elements and compounds and can be adapied o
0039 IMP 225-36-2 containing 15 mL 15 IMIS1986  pentaborane.
19624-22-71 of deiorized water cgn  The samping condifons in OSHA data sheet IMIS1986 are used.
ID125G
Pentachloronaphthalene 05 e Ghssfiver ﬁI_ter #SC AT257 13 250 GCHD Isooctane NOSH
and glass midget impinger #3KC S%6
1321-64-8 IMP226:36-1 containing 15 mL
of isooctane
Pentachlorophenol 05 Fc Mixed celulose ester filter 15 180 HACW 9 The filter must be added to the: contents of the impinger at the end of sampling.
Q  Omecp MO83700AF (37 mm) in
@ 461 87-86-5 series with a gass fritted tip
impinger #3KC IMP225-36-2
containing 15 mlL of ethylene
glycol
Pentaerythritol 10 Polyvinyl chioride filter Omeca P- 15 180 Gav 25 Additional information is available in Info Labo 91-03,9202 and 98-06.
08370K The gravimetric method for dusts is by definition nonspecific.
& 481 115-77-5 9 by
n-Pentane 350 Activated charcoal tube #BKC ~ Maximum: 4 GCHD 21 Carbon disulfide
ST226:01 02
@ 1442 109-66-0
Perchloroethylene 339 C3  Activated charcoal tube #&KC ~ Maximum: 10 GCHD 68 Carbon disu fide
1357 ST22601 02 3
@ 1402 127-18-4
Perchloromethyl mercaptan 076 DRR A
IMIS2030
594-42-3
Perchloryl fluoride 13 Mixed celulose ester filter £ RSST Tre filter is thrown away after sampiing.
p:s) #Nudepore 142789 (37 mm) in 1641 RSST method 164-1 is for analyzing hydrofiuoric acid and can be adapted to perchlory fluoride.
7616-94-6 seres with a polyetyjene
impinger containing 10 L of

0.1 N sodum hydroxide
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mgim®  tions Sampling Device (Umin) (L) Principle  (ug) Digestion rences Remarks
Perlite (respirable dust) 5k Cydone in series with a polyvinyl 17 180 Gav 25 The actual flow rate must be adiusted to the sampling site conditions.
chioride filter #Omega P-08370K Additional information is available in Info-Labo 91-03,92-02 and 98-06.
@ 481 83969-76-0 The gravimetiic method for dusts is by definition nonspedic.
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Perlite (total dust) 10 Pt Polyvinyl chioride filter #Omegp. 15 180 Gav 25 Additional information is avaiiable in InfoLabo 91-03, 92-02 and 98-06.
P08370K The gravimetric method for dusts is by definition nonspecific.
(1] 481 83969-76-0 The TLV is for dList containing no ashesios and less than 1% of crystaline siica.
Phenol 19 Rc Glbss midget impinger &<C IMP 1 15 HLOW 6.2
225-36-1 containing 15 L of
" 108-95-2 0.1 N sodum hydrooide
Phenothiazine 5 Rc Gbssfiberfilter SKCAT257 1 100 GCNPD a3 Phencthiazine is soluble in ether and hot acetic acid and is very soluble in benzere.
IMIS2041
92-84-2
Phenyl ether, vapour 7 Activated charcoal tube #KC ~ Maximum: 10 CCHD 7 Carbon disulfide NDSH
14 ST22601 02 Sr2
101-84-8
Phenyl glycidyl ether (PGE) 6.1 C3  XAD 7 tube #3KC ST226 30-11- 02 5 HALCW 15 Acetonitile Réf. 14
o7
122-60-1
Phenyl mercaptan 23 Gss fiber filtter 8<C ALT2257 02 20 GCHD Desorption in 25% A The samples must be protected from light until analysis.
impregnated with a solution of hydrochloric acid, then 26
108-98-5 5% (wh) mercuric acetate (The extraction in toluene.
filters must be impregnated in
the laboratory.)
p-Phenylenediamine 01 Fc Two dass fiber filters #KC 1 100 HALCW 0044  Extraction with aqueous EDTA Ca3A
FLT225 7 impregnated with 87
106-50-3 sulfuric acid. (The filters must be
impregnated in the laboratory.)
Phenylhydrazine 044 R Siicagel tube #KC ST22642 02 % GCHD Desorption in water. Then, NOsH
C2  impregnated with sulfuric acid derivatization with 2- P&CANRAS
100-63-0 (The tubes must be impregnated furaldehyde and sodum
in the laboratory.) acetate, followed by
extraction with ethyl acetate.
n-Phenyl-B-naphthylamine Q2 Wpe sampe with giass fiber HALCW aA The use of a fluorescence detector is also suggested.
RP filter #5KC W2252401 IMISNG06 here is no reference value for the standard, bt the determination couid be required by
135-88-6 targeting the lowest limit of detection possble, given the carcinogenicity designation C2.
Phenylphosphine By court order, the standard for this subsiance as been stayed in the United States pending the
development of an analytical method. No supporting method is suggested for this substance. If
638-21-1 023 a request is meck  the IRSST, the analytical metod couid be developed and will heve o be
validated for the suibsiance mentioned, beased on the procedure described by the IRSST, which
refers to the NOSH protocol.
Phorate 005 R OKS O8HA Versale Samper)  02-1 240 GCHD 004 Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
02 tube with XAD2 and quarz 5600 Tributyl phosphate, tris (2-butoxyethyl) phasphate, tricresyl phosphate and triphenyl phosphate
298-02-2 filter #KC ST226 58 may cause interference during the analyss.
Phosdrin 0.09 e OS C8HA Versale Sampler)  02-1 240 GGHD 02 Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
027 tube with XAD2 and quarz 5600 Tributyl phosphate, tris (2-butoxyethyf) phosphate, tricresyl phosphete and triphenyl phosphate
7786-34-7 fiter #5<C ST22658 ey caLse interference duing the analysis.
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (Mmgm®)  tions Sampling Device (Umin) L  Principle (k) Digestion rences Remarks
Phosgene 04 XAD?2 tube impregnated with 1 240 GGNFO 34 Touere oA
10% (wihw) 2-(hydroxymethyl) 61
75-44-5 piperdine #5C ST226:117
Phosphine 042 Humidifier tbe in front of a 0.050.15 36 ICCD 12 30% hydrogen peroxide osHA The humidifier tube can be replaced by afilter. In this case, only the glass tube containing
. 12 14 glass tube containing carbon 45 ID 180 carbon beads impregnated with potassium hydroxide #SKC ST226-32) is used.
803-51- beads impregnated with Phosphite salts soluble in water may cause interference.
potassium hydroxide #KC
ST226-31
Phosphoric acid 1 Treated silica gel tube KC 226- 02 48 ICCD 25 Solution of 1.8 mM sodum Five acids can be analyzed simultaneously, namely hydrobromic, hydrochloric, nitric,
111 7664-38-2 3 1003 3 carbonate and 1.7 mM phosphoric and sulfuric acids.
@ & 207 sodum bicarbonate Resiits are expressed as hydrobromic, hydrochloric, nitric, phosphoric and sulfuric acid.
Samples are stable 21 days at 25°C.
All acid salts may cause positive interference.
Phosphorus (yellow) 01 TerexGC tube #3<C ST 226-35- 0.01-0.2 100 GCGHD 0005  Xyere NIOSH A filter can be used if the phosphorus is present in the air in particulate form.
03
7723-14-0 7905
Phosphorus oxychloride 063 Ghss fritted tip impnger &KC 1 240 IcCCD IRSST The sampling method is carried out according to the information in OSHA data sheet IMIS2094
IMP 225-36-2 containing 10 mL 2111 while the analysis follows the protocol of IRSST method 211-1.
10025-87-3 of a solution of 0,003 M sodum R
ca'borﬁte and 0.024 M sodium IMIS2094
bicarbonate
Phosphorus pentachloride 085 Low ash polyvinyl chioride fiter 0.2 48 IcCD o3 The use of stainless steel filter support #SKC SCN225-26) is suggested. The filter is thrown
#KC FLT225801 in series IMIS2091  away after sampling.
10026-13-8 with a glass fritted tip mpinger Rsst  The samping method is carried out according to the information in CSHA data sheet IMIS2091
#KC IMP225-36-2 containing 211-1 while the analysis follows the protocol of IRSST method 211-1.
15 mL of delonized water
Phosphorus pentasulfide 1 Low ash polyvinyl chioride fiter 12 120 ICCD 5 N sodum hydroxide, 3% osHA
#KC FLT225-801 {
1314-80-3 3 hydrogen peroxide 1D128SG
Phosphorus trichloride 11 Gss fritted tip impinger #&KC 02 100 ICCD IRSST The sampling method is carried out according to the information in OSHA data sheet IMIS2093
28 IMP 225-36-2 containing 15 mL. 3 2111 while the analysis follows the protocol of IRSST method 211-1.
7719-12-2 of diorized water .
IMIS2093
Phthalic anhydride 6.1 Mixed celulose ester filter 15 100 HALGW 60 Water
QOmega MHOB3700AF
@ 821 85-44-9
m-Phthalodinitrile 5 Activated charcoal tube #KC 02 20 GCGNPD Acetone OosHA
ST226:01 IMIS201!
626-17-5 S2015
Picloram 10 Polyvinyl chioride filter Omeca P- 15 180 Gav Additional information is available in Info Labo 91-03,9202 and 98-06.
08370K If the substance needs to be identified, a method must be developed using the conditions
@ 481 1918-02-1 described in OSHA data sheet IMIS2017.
The gravimetric method for dusts is by definition nonspecific.
Picric acid 01 e Mixed celulose ester filter #<C 15 180 HALCW 001 Methanol: water (70:30) NIOSH The method is not applicable for analyzing samples in vapor form.
FLT2255 S228

88-89-1
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STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m)  tions Sampling Device (L/min) L  Principle (19) Digestion rences Remarks
Pindone 01 Polytetrafiuorocarbon (teflon) 1 200 HALCW Methanol (0377 The front section of the tube and the filter are transferred to a container at the end of sampling.
filter #KC FLT225-17-01 in IMIS2125
83-26-1 series with a TerexGC tuibe
#XKC ST26 35 03
Piperazine  dihydrochloride 5 Polyvinyl chloride filtter Omega P- 15 180 Gav 25 Additional information is available in Info Labo 91-03, 92-02 and 98-06.
08370K If the substance needs to be identified, a method must be developed using the conditions
(3] 481 142-64-3 desarbed in CBHA data sheet IMISP155,
The gravimetric method for dusts is by definition nonspecific.
Plaster of Paris (respirable 5P Cydore in sefies with a polyvinyl 1.7 180 Gav 25 The actual flow rate must be adjusted to the sampling site condiiions.
dust) chloride filter Omega P-08370K Additional information is available in Info Labo 91-03,9202 and 98-06.
The gravimetric method for dusts is by definition nonspecific.
@ 48-1 26499-65-0 The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Plaster of Paris (total dust) 10 P Polyvinyl chloride filter #Omegp. 15 180 Gav 25 Addiional information is avaiable in Info Labo 91-03,92-02 and 98-06.
P-08370K The gravimetric method for dusts is by definition nonspecific.
7 R 26499-65-0 The TLV i for dust containing no asestos and kess than 19 of crysialine siica.
Platinum,  Metal 1 Mixed cellulose ester filter #KC 2 960 FAAS 50 Hydrochloric acid: nitric acid cgA The use of a nitrous oxide and acetylene flame may minimize the interference.
AT255 (82:18) (microwave digestion) D121
7440-06-4
Platinum [7440064], 0.002 Mixed celulose ester filter BKC 152 100 ETAAS Deionized water A
Soluble salts (as Pt) AT2255 D130SG
Polytetrafluoroethylene Mixed cellulose ester filter #KC £ RSST There is no specific standard for this compound due to the complexity of the matrix and the
decomposition  products FLT2255 in series with a 411 various decomposiion products of PTFE. However, the identification of one of the
polyethylene impinger containing decomposiion products (e.g., carbonyl fiuoride) may allow the standard associated with this
9002-84-0 10 mL of 0.1 N sodum hydroxide subsance o be applied.
RSST method 41-1 s for analyzing fluorides and can be adapted to certain decompoasiion
products of polytetrafiuoroethylene.
Portland cement (respirable 5 Cydore in series with a polyvinyl 17 180 Gav 25 The actual flow rate must be adjusted at the samping site conditions.
dust) chioride fitter Omega P-08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific.
@ 481 65997-15-1 The TLV is for dust containing no asbestos and with a perceniage of cristaline siica less than
1%.
Portland cement (tota| dust) 10 Pt PO'yVII’M chloride filter Or ER p- 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
08370K The gravimetric method for dusts is by definition nonspecific.
@ 481 65997-15-1 The TLV is for dust containing no asbestos ard with a percertage of cristalline siica less than
1%.
Potassium hydroxide Polyvinyl chioride filter #Getven 15 180 FAAS 125  Demneraized water at room A specific sampling must be caried out for this substance.
60714 temperature The analytical results are expressed as potassium (soluble: compounds).
@ 2831 1310-58-3 2
Propane 1800 Mylar samping beg #Calibrated 5 GCFD IRSST method 182-1 is for analyzing total hydrocarbons (C1 to C4). This method is currently in
24.95-6 Instuments Inc. IC5 revaluation. Please contact the laboratory's Customer sevice department to leam of its

@ 1821

availability.
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Propane 1800 DRIEX IRSST method 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer to the note about simple asphyxiants at the beginning of the tables.
@ 9C 74-98-6
Propane sultone 2 Diffusion denuder whose walls HACW Réf. 17 There is no reference value for the standard, but the concentration might be measured by
RP  areimpregnated with 2- targeting the lowest limit of detection possible, given the carcinogenicity designation C2.
1120-71-4 mercaptobenzothiazole. (sodium
salt)
Propargy| alcohol 23 Rc Activated charcoal tube #SKC 0.05 6 GCED 0.01 Toluene OHA
ST226 38 03 impregnated with 97
107-19-7 hydrobromic acid
B-Propiolactone 15 (07 No supporting reference is suggested for this substance.
RP
57-57-8
Propionic acid 30 Activated charcoal tube #SKC HACW 0.1 N sodium hydroxide IRSST IRSST method 195-2 is for analyzing acetic acid and can be adapted to propionic acid.
ST226-01 195-2
79-09-4
Propoxur (baygon) 05 Tube of polyurethane foam (PUF) 25 20 GCED 0002  Diethyl ether: hexane (75:25) Réf. 6 Before use, the polyurethane foam tube is cleaned with 5% diethyl ether in a soxhlet.
(Produced in the laboratory or (viv) (soxhlet) An OVS (OSHA Versatile Sampler) tube #SKC ST226 30-16 and a supercritical fluid extractor
114-26-1 #SKC ST226-126) can be alternatives in the use of the sampling device referred to and the soxhlet, respectively.
n-Propyl acetate 835 Activated charcoal tube #KC ~ Maximum: 10 GCGHD 420 Carbon disulfide
1040 ST226-01 0.2 3
@ 1681 109-60-4
n-Propyl alcohol 492 Rc  Activated charcoal tube #KC =~ Maximum: 10 GCFD 250  Carbon disuffide
615 ST226#01 0.2 3
ﬁ 931 71-23-8
n-Propyl nitrate 107 Activated charcoal tube #KC ~ Maximum: 70 GCGHD Carbon disu fide NIOSH
172 ST226 01 1 S227
627-13-4
Propylene AX DRIEX IRSST method 9 C is for analyzing combustible gases according to their lower explosive limit.
Refer to the note about simple asphyxiants at the beginning of the tables.
@ 9C 115-07-1
Propylene glycol dinitrate 034 Rc TenaxGC tube #SKC ST 226-35- GCED Ethanol NIOSH NIOSH method 2507 is for analyzing nitroglycerine and ethylene glycol dinitrate, and can be
03 2507 adapted to propylene glycol dinitrate.
6423-43-4 The propylene glycol dinitrate standard may be difficult to obtain.
Propylene glycol 369 Activated charcoal tube #KC 0.2 10 GCHD 74 Methylene chloride: Methanol Specific desorption must be carried out for this substance.
monomethyl ether 553 ST226:01 (95)
@ 334-1 107-98-2
Propylene imine 47 Pc Glass fritted tip impinger #SKC HACW Extraction with chloroform NIOSH NIOSH method P&CAM300 is for analyzing ethylene imine and can be adapted to propylene
C2  IMP 225-36-2 containing 15 mL P&CAM 300  imine.

75-55-8

of Folin reagent (1,2-
naphthoguinone 4 sulfonate)
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CAS (mgm®)  tions Sampling Device (Umin) ©  Principle (9) Digestion rences Remarks
Propylene oxide 48 Q2  Anesob 747 tube #KC ST226- 0.1 5 GGHD 83 Catbon disulfide aA The samples must be stored in the freezer until analysis.
75569 BM 81 88 OSHA expedss that the standard will eventually drop to 2.4 mgim?, this method hes already
been validated in relation to this new standard.
Pyrethrum 5 OS O3HA Versatle Sampler) 1 60 GCECD 299 Touere A
tube with XAD2 and glass fiber 70
8003-34-7 fiter #SKCST226:30-16
Pyridine 16 Activated charcoal tube #KC ~ Maximum: 5 GONPD 4 Methylene chioride Pyridine must be sampled specifically in reason of the sampling device used and of the specific
ST22601 02 desorption solvent.
ﬁ 1991 110-86-1
Resorcinol 45 XAD7 tube #KC ST2269%5 011 24 HPLOWV A
0 15
108463 IMIS2221
Rhodium [7440-16-6], Metal 01 Mixed celulose ester filter B<C 15 720 ETAAS Fusion with sodum bisulfite Ca3A NOSH method S188 is for analyzing metallic rhodium (fumes and dusts) and can be adapted
and insoluble compounds (as RT255 IMIS2223  insoluble thodium compounds.
Rh) NOSH The sample digestion conditions in C8HA data sheet IMIS2223 are used.
18 The addition of sodium bisulfate eliminates the interference of some cations.
Rhodium [7440-16-6), 0.001 Mixed celulose ester filter #<C 2 960 ETAAS Deionized water aA The samping method is carried out according to the information in C8HA data sheet IMIS2225
Soluble compounds (as Rh) AT2255 IMIS2225  while the analysis follows the: protocol of NOSH method S189.
NOSH
S189
Ronnel 10 OVS (O3HA Versatile Samper) 021 240 GCHD 40 Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve: analytical sensitivity.
tube with XAD2 and quartz 5600 Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phasphate and triphenyl phosphate
299-84-3 fiter #KC ST22658 ey caLe interference duing the analysis.
Rosin core solder pyrolysis 01 No supporting reference is suggested for this substance.
products (as Formaldehyde)
Rotenone 5 Polytetrafiuorocarbon (teflon) 13 100 HALQWV 4 Acetonitrile NOSH
filter #KC FALT225-17-01 5007
83794
Rouge (total dust) 0P Polyvinyl chioride filter #Omecp 15 180 Gav 25 Additional information is available in InfoLabo 91-03, 92-02 and 98-06.
P-08370K The gravimetric method for dusts is by definition nonspecific.
@ 481 The TLV s for dust containing no asbesios and less than 1% of crystaline silica.
Rubber solvent (Naphtha) 1570 Activated charcoal tube #&XKC ~ Maxamum: 10 GCHD 800 Catbon disuffide A process sample must be supplied.
ST22601 02
@ 1541 8030-30-6
Selenium and compounds (as 02 Mixed celulose ester filter #KC 2 960 ETAAS Nitric acid: hydrochloric acid g Other types of digestion can be considered, based on the selenum compounds present in the
Se) AT2255 D121 sample.
Large quantities of nickel, cobalt, iron, copper, manganese and lead mey cause interference.
7782-49-2
Selenium hexafluoride (as 016 DRHR A
Se) IMIS2231

7783-79-1
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Sesone 10 Mixed cellulose ester filter #5KC  1-15 Q Colo 24 Desorption in water with NIOSH Sulfates, sulfonates, carboxylates, phosphates, organic phenols, cyanates, chlorides, nitrates,
136-78-7 FLT2255 methylene blue added and S356 inorganic thiocyanates and amines may cause interference during the analysis.
36-78- formation of a colored
complex. Then, extraction in
chloroform.

Silica, Amorphous, 6 Pt Polyvinyl chioride filter Omega P- 15 180 Gav Additional information is available in InfoLabo 91-03 and 92-02.
Diatomaceous earth 08370K The gravimetric method for dusts is by definition nonspecific.
(uncalcined) (total dust) The standard is for dust containing no asbestos whose percentage of crystalline silica is less

than 1%.
@ 48-1 61790-53-2
Silica, Amorphous, gel (total 6 Pt Polyvinyl chloride filter #Omega 15 180 Grav 5 Additional information is available in InfoLabo 91-03 and 92-02.
dust) P-08370K The gravimetric method for dusts is by definition nonspecific.

The standard is for dust containing no asbestos whose percentage of crystalline silica is less
@ 481 63231-67-4 than 1%.
Silica, Amorphous, 6 Pt Polyvinyl chloride filter #0mega 15 180 Grav %5 Additional information is available in InfoLabo 91-03 and 92-02.
precipitated (total dust) P08370K The gravimetric method for dusts is by definition nonspecific.

The standard is for dust containing no ashestos whose percentage of crystalline silica is less
ﬁ 48-1 1343-98-2 than 1%.
Silica,  Crystalline, 0.05 Pr Cyclone in series with a polyvinyl 17 1000 XD 6
Cristobalite (respirable dust) chloride filter #Omega P-08370K
@ 206-2 14464-46-1
Silica, ~ Crystalline, 0.05 Pr Cyclone in series with a silver 17 1000 XD This method must only be used in certain specific cases. Normally, IRSST method 206-2 is used.
Cristobalite (respirable dust) membrane filter from Selas The reported minimum value is undetermined.
@ 56-3 14464-46-1
Silica, Crystalline, fused 0.1Pr Cyclone in series with a silver 17 800 XD 15 This method must only be used in certain specific cases. Normally, IRSST method 206-2 is used.
(respirable  dust) membrare filter from Selas
@ 56-3 60676860
Silica, Crystalline, fused 01p Cyclone in series with a polyvinyl 17 800 XRD 6
(respirable  dust) chloride filter #Omega P-08370K
@ 2062 60676-86-0
Silica, ~Crystalline, fused 0lpr Cydone in series with a polyvinyl 17 800 FTR 6
(respirable  dust) chloride filter #Omega P-08370K
@ 78-1 60676-860
Silica, Crystalline, Quartz 01P C2  Cyclone in series with a polyvinyl 17 800 FTIR 6

BM  chloride filter #Omega P-08370K

(respirable  dust)

@ 781

14808-60-7
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CAS (mgm’)  tions Sampling Device (Lmin) ()  Principle (Mg) Digestion rences Remarks
Silica, Crystalline, Quartz 01h Q2 Oporeinseeswithasiver 17 800 X0 15 This method must only be used in certain specific cases. Nomally, RSST method 2062 is used.
(respirable dust) BEM  membare filter from Selas
@ 56-3 14808-60-7
Silica, Crystalline, Quartz 01 P (024 Cyjme in series with a polyvinyl 17 800 XD 6
(respirable dust) BM  chioride filter #0Omega. P-0B370K
a 2062 14808-60-7
Silica, Crystalline, 005 P Cydore in series with a poiwinyt 17 1000 X0 “The reported minimum value is undetermined
Tridymite (respirable dust) chioride filter #Omega P-OB370K
ﬁ 2062 15468-32-3
Silica, Crystaliine, 005 A Oydore insefes with asiver 17 1000 X0 This method must only be used in certain spediic cases. Nomally, RSST method 206-2 s used.
Tridymite (respirable dust) memrere fitter fom Sels The reported minimum value is undetermined.
ﬁ 563 15468-32-3
Silica, Crystalline, Tripoli 01 p Q/dor’e in series with a polyvinyl 1.7 800 XD 6
(respirable dust) chloride filter #0mega P-08370K
@ 2062 1317-95-9
Silica, Crystalline, Tripoli 01k Cydore in seres with asiver 17 800 X0 5 This method must only be used in certain speciiic cases. Normally, RSST method 2062 is used.
(respirable dust) marrare filter from Selas
@ 56-3 1317-95-9
Silica, Crystalline, Tripoli o1 p Q'done in series with a polyvinyl 17 800 FIR 6
(respirable dust) chioride filter #Omega P-O8370K
@ 781 1317-95-9
Silicon (total dust) 0P Polyviny! chioride fiiter #Omega. 15 180 Gav 25 Additional information is avaiable in Info Lebo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
@ el 7440-21-3 The standard is for dust containing no asbestos whose percertage of crystaline siica is less
than 1%.
Silicon carbide (non fibrous) 10 P Polyvinyl chioride fiiter #Omeg. -~ 15 180 Gav 25 Additional information is available in Info Lebo 91-03 and 92-02.
(total dust) P-08370K The gravimetric method for dusts is by definition nonspecific.
The standard is for dust containing no ashestos whose percentage of crystalline silica is less
481 409-21-2 than 1%.
e
Silicon tetrahydride 66 Gss fritted tip impinger #<C 1 480 (2] C8HA  The samples must be stored in plastic containers and shipped as soon as possible.
IMP 225-36-2 containing 15 mL DISG  CEHA method ID25G is for analyzing total siicon and can be adapied to siicon tetrahydride.
7803-62-5 0f 0.01 N potassim hydrode g The samping condifors in OSHA data sheet IMIS2237 are used.

IMIS2237
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TWAEV Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
cAS (Mym)  tions Sampling Device (Umin) L Principle ) Digestion rences Remarks
Silver [7440 22-4], Soluble 0.01 Mixed cellulose ester filter ET-AAS Water IRSST IRSST method 20-3 is for analyzing total silver and can be adapted to soluble silver compounds.
compounds (as Ag) #Nuclepore 142789 or 141679 203
Silver, Metal 01 Mixed cellulose ester filter 15 180 ET-AAS 0.05 Concentrated nitric acid Specific sampling must be carried out for this substance.
Omega M-083700AF or Omega The analytical results are expressed as total silver.
ﬁ 203 7440-22-4 M-0B2500AFP
Soapstone (respirable dust) 3P Cyclone in series with a polyvinyl 17 180 Grav 25 The actual flow rate must be adjusted to the sampling site conditions.
chloride filter #Omega. P-08370K Additional information is available in Info Labo 91 03 and 92-02.
ﬁ 451 14378-12-2 The gravimetric method for dusts is by definition nonspecific.
The standard is for dust containing no asbestos whose percentage of crystalline silica is less
than 1%.
Soapstone (total dust) 6 Pt Polyvinyl chloride filter #Omega 15 180 Crav 25 Additional information is available in Info Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
@ 481 14378-12-2 The standard is for dust containing no asbestos whose percentage of crystalline silica is less
than 1%.
Sodium azide Low ash polyvinyl chloride filter 1 5 ICVIS 0.015  Solution of 0.9 mM sodium OSHA OSHA method 1D211 is for the simultaneous determination of sodium azide (NaN3) and
#SKC FLT225-8-01 in series carbonate and 0.9 mM of D211 hydrazoic acid (HN3) since sodium azide converts into hydrazoic acid on contact with moisture.
26628-22-8 03 with a silica gel tube #SKC sodium bicarbonate Hydrazoic acid is the molecular species responsible for toxic effects in humans.
ST226-55
Sodium bisulfite 5 Mixed cellulose ester filter #KC 2 960 FAAS Deionized water IRSST OSHA method ID121 s for the elementary analysis of sodium and can be adapted to sodium
FLT225-5 48 1 bisulfite.
7631-90-5 oA IRSST gravimetric method 48-1 can also be used if the composition of the sample is known.
10121 The addition of an ionization suppressant to the sample is suggested (see the reference book).
Réf. 18
Sodium fluoroacetate 0.05 Pc Mixed cellulose ester filter #$KC ~ 1.52 480 ICCD 1 Deionized water NIOSH
0.15 FLT225-5-01 S301
62-74-8
Sodium hydroxide Polyvinyl chloride 5 pm filter 15 180 FAAS 25 Demineralized water at room A specific sampling must be carried out for this substance.
Gelman 66467 temperature The analytical results are expressed as sodium (soluble compounds).
@ 2871 1310-73-2 2
Sodium metabisulfite 5 Mixed cellulose ester filter #SKC = 2 960 FAAS Deionized water IRSST 0SHA method 1D121 is for the elementary analysis of sodium.
FLT225-5 48-1 IRSST gravimetric method 48-1 can also be used if the composition of the sample is known.
7681-57-4 OSHA The addition of an ionization suppressant to the sample is suggested (see the reference book).
10121
Réf. 18
Starch (total dust) 10 Pt Polyvinyl chloride filter Omega P- 15 180 Grav 25 Additional information is available in Info Labo 91-03,92-02 and 98-06.
08370K The gravimetric method for dusts is by definition nonspecific.
@ 481 9005-25-8 The TLV is for dust containing no asbestos and less than 1% of crystaline silica.
Stibine (as Sb) 051 Silica gel tube #SKC ST226-10- 0.01-0.2 50 FAAS Concentrated hydrochloric NIOSH IRSST method 55-2 is for analyzing antimony and can be adapted to stibine.
02 impregnated with mercuric acid 6008 The sampling conditions in NIOSH method 6008 are used.
7803-52-3 i
bichloride IRSST

55-2
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TWAEY Volumes
STEV Flow  (TWAEV) Min.
RRQWE Name Ceiling Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m®)  tions Sampling Device (L/min) L Principle (ng) Digestion rences Remarks
Stoddard solvent 525 Activated charcoal tube #5KC ~ Maximunm: 10 GGHD 275 Cabon disulfide A process sample must be supplied.
ST22601 02
@ 80-1 8052-41-3
Strychnine 015 Glass fiber filter #KC FLT25 7 13 180 HACW 08 Solution of 1-heptane sullfonic NIOSH
57.24-9 acid: acetonitrile: water 5016
e buffered to pH 3.5
Styrene (monomer) 213 Pc  Activated charcoal tube #3KC Maximum: 5 GCFD 27 Carbon disulfide
426 C3  ST226:01 02 3
@ 313 100-42-5
Styrene (monomer) 213 Pc DRIPAD The reported minimum value is of 0.5 mgim® (0.12 ppm).
426 (o<}
ﬁ 39A 100-42-5
Styrene (monomer) 213 Pc 3M Organic Viapor Monitor #3500 GCHD 27 Carbon disulfide The recommended sampling time is of 4 hours, afthough it may be variable.
426 (o]
@ 318-1 100-42-5
Subtilisins ~ (Proteolytic Glass fiber filter #SKC FLT225 7 800 48000 Cdo osHA
enzymes as 100% pure IMIS9220
crystalline  enzyme) 0.00006
1395-21-7
Sucrose 10 Polyvinyl chloride filter #Omega. 15 180 Gav 25 Additional information is available in Info-Labo 91-03,92-02 and 98-06.
P-08370K The gravimetric method for dusts is by definition nonspecific.
@ 48-1 57-50-1
Sulfotep 02 R OVS (OSHA Versatile Sampler) GCHD Toluene: acetone (90:10) NIOSH A nitrogen and phosphorus detector can be: used to improve analytical sensitivity.
tube with XAD-2 and quarz 5600 NIOSH method 5600 is for analyzing organophosphate compounds and can be adapted to
3689-24-5 fiter #SKC ST22658 Sifotep.
Tributyl phosphate, tris (2-butoxyethyl) phosphate, tricresyl phosphate and triphenyl phosphate
may cause interference during the analysis.
Sulfur  dioxide 52 DRlelec The reported minimum value is 13 mgim?® (0.5 ppm).
13
@ 8B 7446-09-5
Sulfur  dioxide 52 Anasorb 747 tube (Bed of 01 12 ICCD 15 mM sodium hydroxide in IRSST IRSST method 211-1 is for analyzing inorganic acids and can be adapted to sulfur dioxide.
13 impregnated activated charcoal) 15 0.3 N hydrogen peroxide 2111 The sampling device in OSHA method 1D200 is used.
7446-09-5 #SKC ST226-80 OFHA Other sulfates, sulfuric acid, and sulfur trioxide (gas) may cause interference. The use of a
D200 polytetrafiuorocarbon (teflon) prefilter may minimize the interference resulting from the sulfuric
acid.
Sulfur  hexafluoride 5970 Sampling bag #3KC SB231-05  0.010.05 3 GGTOD 15 NIOSH
S244
2551-62-4
Sulfur monochloride Glass fritted tip impinger #KC 1 30 IcCD osHA IRSST method 211-1 is for analyzing inorganic acids and can be adapted to sulfur monochloride.
IMP 225-36-2 containing 10 mL 5 IMIS2320  The sampling condiions in OSHA data sheet IMIS2320 are used.
10025679 55 of deiorized water RSST

2111
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TWAEV Volumes
STEV Flow  (TWAEV) Min. .
RRQWE Name Ceiling Nota- rate (STEV) Value DgsorpF|on Refe-
CAS (mg/m?)  tions Sampling Device (Umin) L Principle  (ug) Digestion rences Remarks
Sulfur pentafluoride By court order, the standard for this substance as been stayed in the United States pending the
development of an analytical method. No supporting method is suggested for this substance. If
Sria-2zr g arequest is mece o the IRSST, the analytical method could be developed ard will heve to be
Vvelidated for the substance mentioned, besed on the procedure described by the IRSST, which
refers to the NOSH protocol.
Sulfur tetrafluoride Mixed celulose ester fitter £ RSST The filter is thrown away after sampling.
#Nudepore 142789 in series 1641 IRSST method 164-1 is for analyzing hydrofiuoric acid and can be adapted to sulfur
7783-60-0 044 with a polyethylene impinger tetrafiuoride.
containing 10mL of 0.1 N
sodum hydroxide
Sulfuric acid 1 Treated silica gel tube KC 226- 0.2 48 ICCD 25 Solution of 1.8 mM sodium Fve acids can be analyzed simultaneously, namely hydrobromic, hydrochloric, nitric,
3 1003 carbonate and 17 mM phasphoric and sulfuric acids.
@ 21 7664-93-9 sodum bicarbonate Restits are expressed as hydrobrormic, hycrochloric, nric, phospharic and sulfuric acid.
Sarmples are stable 21 days at 25°C.
All acid salts mey cause positive interference.
Sulfuryl fluoride 21 Activated charcoal tbe #KC 0.1 24 ICCD 96 Desorption in water with R6f 19
42 ST226-16 0.04 M sodum hydroxide
2699-79-8 added
Sulprofos 1 OVS (OSHA Versatie Samper) 021 240 GGHD 60 Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XAD2 and quarz 5600 Tributyl phosphate, tris (2-butoxyethyl) phasphate, tricresyl phosphate and triphenyl phosphate
35400-43-2 filter #SKC ST226:58 may cauee interference during the analysis.
2,4,5-T 10 Q2  Gess fier filter, binderess 13 100 HALGW 150 Methanol NOSH
BM  #KC AT257 5001
93-76-5
Talc, fibrous 1 flcc Cl  Mixed celulose ester filter 0516 400 2eo\] Open casette samping.
BEM  #Envionmenial Bxpress A flow rate not exceeding 2.5 Limin is recommended for determining an average concentration.
@2431 F250800 and cassette with a “The method applies 1 the counting of fibers other than asbestos whose refraciive index is
conductive extension compatible with the mounting solution.
#Envionmenial Bxpress 0025100 The reported minimum value is 25 fibersimm?
Ta|cv non fibrous (respirab]e 3P C}d)lein se'&sthhapolyvnyl 17 180 Gav 25 ﬂeamxa]ﬂwratenmbeacﬁ.ﬂedmﬁesal pigsﬁeoondmons
dust) chloride filter #0mega. P-08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific.
@ 481 14807-96-6 The standard is for dust containing no asbestos whaose percentage of crystalline silica is less
than 1%.
Tantalum [7440-257], metal 5 Polyvinyl chioride filter #Omecp 15 180 Gav %5 Additional information is available in Info-Labo 91-03 and 92-02.
and oxide dusts (as Ta) P-08370K The gravimetic method for dusts is by definition nonspeiic.
8"
Tellurium and compounds 01 Mixed cellulose ester filtter #BKC 2 960 FAAS Nitric acid: hydrochlonc acd cgA Q“B mMey cause interference dUﬂI’g the ar lalyss 3
(as Te) AT255 D121
13494-80-9
Tellurium hexafluoride (as 01 Mixed celulose ester filter &KC 11 390 FAAS 0.01 N sodum hydroxide NOSH Other tellurium compounds and zinc mey cause interference during the analysis.
ST2255 in series with an S187

Te)
7783-80-4

activated charcoal tube #SKC
ST22601
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RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
CAS (mgim*  tions Sampling Device (Umin) L Principle (ug) Digestion rences Remarks
Temephos 10 O\VS (CSHA Versatile Sampler) GCHD Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
3 96.8 tube with XAD 2 and quarz 5600 NOSH method 5600 is for analyzing organophosphate compounds and can be adapted o
383-96- fiter #5KC ST22658 temephos.
TEPP 0047 R OB CSHA Versale Sampley) 1 480 GCHD Tolere fo:7'Y
tube with XAD22 and glass fiber IMIS2334
107-49-3 fiter 4KC ST226-3016
Terphenyls Giss fiber filter #3<C ALT225-7 GCHD Carbon disulfide NOSH NOSH method S27 is for analyzing o-terphenyl and can be adapied to all ather isomers of
26140603 5 Sor tephenys.
1,1,2,2-Tetrabromoethane 14 Siica gel tube #XC ST22610 0.2-1 9 CGCHD 80 Tetrahydrofuran NOH
79-27-6 2008
1,1,1,2 -Tetrachloro-2,2- 4170 Activated charcoal tube #KC ~ 0.01-0.35 2 CCHD 300 Catbon disulfide NOSH
difluoroethane ST226:01 1016
76-11-9
1,1,2,2 Tetrachloro-1,2- 4170 Activated charcoal tube #BKC ~ Maximum: 2 GGHD 417 Carbon disulfide Since a specific analysis is recommended, no other substance may be sampled simultaneously.
difluoroethane ST22601 005
@ 1901 76-12-0
1,1,2,2-Tetrachloroethane 69 Rc Activated charcoal tube #KC~ Maximum: 10 GCGHD 17 Catbon disulfide
ST226:01 02
@ 1581 79-34-5
Tetrachloronaphthalene 2 Mixed celulose ester filter £<C 13 100 GGED NOSH The level of isooctane in the impinger must be frequently chedked since this substance
FLT2255 in series with a giass S130 evaporates easly duing sampling.
1335-88-2 midget impinger #5KC IMP225- Tetrachioronaphthalene is an isomeric mixture; analysis is therefore done on a graup of peaks.
36-1 containing 15 ml of
isooctane
Tetrahydrofuran 300 Activated charcoal tube #<C ~ Maximum: 9 GCHD 53 Catbon disulfide
ST22601 02
@ 1791 109-99-9
Tetramethyl succinonitrile 28 Rc  Activated charcoal tube #8<C ~ Maximum: 55 GGHD Cabon disulfide NOSH
ST226:01 1 S155
3333-52-6
Tetranitromethane 8 Glss midget impinger #3<C IMP 1 250 GCHD NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
225-36-1 containing 15 mL of S224
509-14-8 ethyl acetate
Tetrasodium pyrophosphate 5 Mixed celulose ester filter #£KC 2 960 IcCD Deiorized water A RSST method 211-1 is for analyzing phosphates and can be adapted 1o tetrasodium
ALT255 IMIST102  pyrophosphate.
1722-88°5 Rsst  The samping condions in OBHA dta sheet IMIST 102 ave used.
2111
Tetryl 15 Mixed celulose ester filter #C 15 100 Cdo 150  NNdethyethandamine NOsH Other aromatic nitro compounds mey cause interference.
AT255 S225

479-45-8
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RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/m®) tions Sampling Device (Umin) WL Principle (1g) Digestion rences Remarks
Thallium [7440-28-0], 01 Fc Mixed celulose ester filter BKC 2 960 FAAS Nitric acid: water Cg3A
soluble compounds (as Tl) AT2255 ID121
4,4'-Thiobis (6-tert-butyl-m- 10 Polyvinyl chioride filter #Omegp. 15 180 Gav 25 Additional information is avaiiable in InfoLabo 91-03 and 92-02.
cresol) PO8370K The gravimetric method for dusts is by definition nonspecific.
@ 481 96-69-5
Thioglycolic acid 38 Rc Gbss midget impinger &<C IMP 1 120 HALCW g A copy of the OFHA file is available in the IRSST files.
225-36-1 containing 15 mL of IMIS2423
68-11-1 deforized water
Thionyl chloride Gss fritted tip mpinger &KC 1 15 ICCD RSST During sampiing, thiony! chioride is hydrolyzed by water and produces sulfur dioxide and
IMP 225-36-2 containing 10 mL 2111 hydrochloric acid.
7719-09-7 5 of water g Amehod mustbe deveoped Lsing the samping device i IMIS T104 and the analytcal
IMIST104 technique of RSST method 211-1.
Thiram® 5 Polytetrafiuorocarbon (teflon) 13 240 HALGW 5 Acetonitrile NOSH
fitter ASKC ALT2257 5005
137-26-8
Tin [744031-5], Organic 01 Fe A Every organic compound of tin must be treated as a spedific case (see the RSST file).
compounds (as Sn) IMIS2431
Tin [7440-31-5], Oxide and 2 Mixed celulose ester filter 15 180 FAAS 50 Concentrated hydrochloric Specific sampling must be carried out for this substance.
inorganic compounds, Qmega MOB3700AFor Omega M- acd The analytical results are expressed as total tin.
(082500AFP
except SnH4 (as Sn)
8"
Tin, Metal 2 Mixed celulose ester filter 15 180 FAAS 50 Concentrated hydrochloric Specific samping must be carried out for this substance.
Qmep MO83700AF or Omeca acd The analytical results are expressed as total tin.
@ 51 7440-31-5 MOS2500AFP
Titanium dioxide (total dust) 10 Pt Polyvinyl chioride filter #Omegp. 15 180 Gav 25 Additional information is avaliable in Info-Labo 91-03 and 92-02.
P-08370K The gravimetric method for dusts is by definition nonspecific.
(4] 81 13463-67-7 “The standard s for clust containing no asbesios whose peroeniage of crystaline siica is less
than 1%.
o-Tolidine Fc Two gass fiber filters #3<C 1 100 GGED 00011  Desorption in water with ca3A Tre filters must be transferred to vials containing delonized water within 10 hours of sampling.
Q  AT257 impregnated with sodum hydroxide added. 71 There is no reference value for the standard, but the concentration might be measured by
119-93-7 sulfuric acid. (The filters must be “Then, extraction in e, targeting the lowest imit of detection possle, given the carcinogericily designation C2.
impregnated in the laboratory.) followed by derivatization of Any compound that reacts with the sulfuric acid on the filters may cause interference.
the amine gioup with HFBA
anhydride).
Toluene 377 Activated charcoal tube #KC ~ Maximum: 5 GGHFD 10 Catbon disulfide
108-88-3 565 ST22601 02 3

@ 162
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Toluene diisocyanate (TDI) 0036 BM  Gess fiber filter *#Milipore 1 15 HALCUV- 0031  Forthe glass fiber filter, Tre resuits of method 236-1 give the aerosol fraction in tems of monomeres and oligomeres.
(isomers  mixture) 014 APA003705 pretreated in the Fu solution of This method is always carried out concomitantly to method 226-2. The results are then
laboratory in series with a dimethytformamide: expressed as total monomeres or total oigomeres.
@ 2361 26471-62-5 polytetrafiuorocarbon (teflon) acetonitile buffered to pH 3 "The dlass fiver filters are heated to 400°C and then impregnated with (N methyl anmmo-
filter #MS| Z50WPO3700 For the teflon filter, acetic methyi)}9 anthracene) (MAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handied with tweezers (face down) and placed in a vial
containing 5 mL solution of 1 (2 methaxyphenyl) piperazine (VOPP) in toluene.
The vial must bear the same number as the samping cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after sampling.
If possible, hardener must also be sent.
Toluene diisocyanate (TDI) 0.036 BEM  Ghss fiber filter *#Milipore 1 15 HALCWV- 0029 Forthe glass fiber filter, The results of method 226-1 give the aerosdl fraction in terms of monomeres and digomeres.
(isomers mixture) 014 APA00B705 prefreated in the Fu solution of This method is always cartied out concomitantly to method 236-2. The resuts are then
laboratory in sefies with a dimethyfformamide: epressed as total monomeres or total oigomeres.
@ 2261 26471-62-5 polytetrafiuorocarbon (teflon) acetonitrile buffered to pH 3 *The dlass fiver filters are heated to 400°C and then impregnated with (Nmethykamino-
filter #MSI Z5OWPO3700 For the teflon filter, acetic methyl) 9 anthracene) (MAMA).
anhydride: acetonitrile Immediately after sampling, the filter is handied with tweezers (face down) and placed in a vial
containing 5 mL solution of 1 (2methoxyphenyl) piperazine (VOPIP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after samping.
If possible, hardener must also be sent.
o-Toluidine 88 Fc Two dass fiber filters #KC 1 100 GCED 0097  Desormption in water with A C8HA method 73 s valid for the three isomers of toluidine.
Q  AT257 impregnated with sodum hydroxide added. 3 Ay compourd that reacts with the sulfuric acid on the fiters mey cause interference.
95-53-4 sulfuric acid. (The filters must be Then, extraction in toluene,
impregnated in the laboratory.) followed by derivatization of
the amine group with HFBA
(heptafiuorobutyric acd
anhydride).
m-Toluidine 88 e Two gass fiber filters #KC 1 100 GCHED 0079  Desomption in water with Cg3A C8-HA method 73 is valid for the three isomers of toluidine.
FLT2257 impregnated with sodium hydroxide added. 73 Any compound thatt reacts with the sulfuric acid on the filters may cause interference.
108-44-1 suluric acid. (The fiters must be Then, extraction in toluene,
impregnated in the laboratory.) followed by derivatization of
the amine group with HFBA
(heptafiuorobutyric acd
anhydride).
p-Toluidine 88 e Two gass fiber filters #3<C 1 100 GCHED 0055  Desorpton in water with cg3A C8HA method 73 is valid for the three isomers of toluidine.
Q  HAT2257 impregnated with sodum hydroxide added. 73 Any compound that reacts with the sulfuric acid on the filters may cause interference.
106-49-0 sulfuric acid. (The fiters must be Then, extraction in toluene,
impregnated in the laboratory.) followed by derivatization of
the amine group with HFBA
(heptafiuorobutyric acd
anhydride).
Tributyl phosphate 022 Mixed celulose ester filter #<C 15 100 GGHD 2 Ether ogA According to C8HA data sheet IMIS2477, two mixed cellulose ester filters in series can be used
AT2255 IMIS2477  in the case where the temperature of the sampling site exceeds 23°C.
126-73-8 NOg{ A nitogen and phosphorus detector can be Lsed to improve analytical sensitviy.
S208
Trichloroacetic acid 6.7 Silica gel tube #3KC ST226-10 02 10 HAGW Deiorized water |MC|E-S'|';7

76-03-9
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1,2,4- Trichlorobenzene Polytetrafluorocarbon (tefon)  0.010.2 10 GCED 0005 Heae NOsH A flame ionization detector and carbon disulfide as desorption solvent can be used.
filter #KC FLT225-17-03 in 5517
120-82-1 37 sefies with an XAD 2 tLbe #5KC
ST226:30:04
1,1,2-Trichloroethane 55 Rc  Activated charcoal tbe #&KC ~ Maximum: 10 GCHD 2 Carbon disutiide
ST226:01 02
@ 1021 79-00-5
Trichloroethylene 269 Activated charcoal be #C ~ Maximum: 10 GCHD 58 Carbon disulfide
1070 ST2601 02 3
@ 753 79-01-6
Trichlorofluoromethane Activated charcoal tube #KC ~ Maximum: 4 GCGHD 1120  Cahon disulfide Trichlorofluoromethane must be sampled specifically in reason of the samping device used.
ST26:09 005
@ 151-1 75-69-4 5620
Trichloronaphthalene 5 R OS OSHA Versatie Sampler) 1 100 GQCED Tolere oA
tube with XAD 2 and dass fiber IMIS2483
1321-65-9 filler #SKC ST226:30-16
1,2,3- Trichloropropane 60 Fc  Activated charcoal tube #8C 0.01-002 10 GGHFD 10 Cabon disulfide NOSH
ST226:01 1003
96-18-4
1,1,2Trichloro-1,2,2- 7670 Activated charcoal tube #KC ~ Maximum: 15 GCHD 570 N.NDimethylacetamide A specific desorption must be canied out for this substance.
trifluoroethane 9590 ST22601 005 075
@ 191-1 76-13-1
Triocresyl phosphate 01 Fc Mixed celuiose ester filter #SKC = 15 100 GGHD 0.05 Bher NOsH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
AT2255 S209
78-30-8
Triethylamine 41 XAD 7 tube impregnated with HPLCRu Tetrahydroturan: 7chloro-4- A The tubes are stable for two months.
62 10% (whw) 7-chloro-4-nitrobenzo- nitobenzo-2-oxa-1,3 dazole 41 C8HA method 41 is for analyzing diethylamine and can be adapted to triethylamine.
121-44-8 2-0oxa-1,3diaz0ke (NBD chioride) (955) A detedior in the visble range can be used.
#SKC ST26%6
Trimellitic anhydride 0039 Geess fiber filter #KC ALT225 -7 20 480 HACW 03 Ammonum hydroxide A
impregnated with veratrylamine B
552-30-7 and di-N-octyiphthalate. (The
filters must be impregnated in
the laboratory.)
Trimethyl benzene 13 Activated charcoal tube #XC ~ Maximum: 10 GCFD 62 Carbon disutfide
ST2601 02
@ 251-1 25551-13-7
Trimethylphosphite 10 OS (OSHA Versatile Sampler) GGHD Toluene: acetone (90:10) NOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
tube with XA0- 2 and quartz 5600 NOSH method 5600 is for analyzing organophosphete pesticides and can be adapted o
121-45-9 filter 45KC ST22658 timethyl phosphite.
Trimethylamine 24 XAD 7 tube impregnated with HPLGRU Tetrahydroftiran: 7-chioro-4 aA The tubes are stable for two months.
36 10% (wiw) 7-chioro-4nitrobenzo- nirobenzo-2 oxar1,3-dazole 34 CO8HA method 34 is for analyzing dimethylamine and can be adapted to timethylamine.
75-50-3 20 1.3dazoe (\BD chioride) (955) A detector in the visible range can be used.

H#HC ST226%6
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RRQWE Name Ceiling  Nota- rate (STEV) value Desorption Refe-
cAS (mg/m%  tions Sampling Device (L/min) ) Principle Digestion rences Remarks
2,4,6-Trinitrotoluene (TNT) 05 R Mixed cellulose ester filter #SKC HPLCWV A volume of 5 mL of methanol NIOSH NIOSH method S215 is for analyzing dinitrotoluene and can be adapted to 2,4,6 trinitrotoluene
FLT 225-5 in series with a glass is added to the contents of S215 (TNT).
118-96-7 midget impinger //SKCIMP225- the impinger.
36 1 containing 10 mL of
ethylene glycol
Triphenylamine 5 Glass fritted tip impinger # SKC 1 250 HPLCWV OSHA
IMP 225-36-2 containing 15 mL IMIS2534
603-34-9 of isopropanol
Triphenyl phosphate 3 Mixed cellulose ester filter # SKC 15 100 GCHD 10 Ether NIOSH A nitrogen and phosphorus detector can be used to improve analytical sensitivity.
FLT225-5 S210
115-86-6

Tungsten [7440-33-7] (as W) 5 Mixed cellulose ester filter # SKC = 14 1000 FAAS 125 Hydrofluoric acid: nitric acid NIOSH Other types of digestion can be considered, based on the tungsten compounds present in the

,Insoluble compounds 10 FLT2255 L) 7074 sample.

Tungsten [7440-33-7] (as W) 1 Mixed cellulose ester filter # SKC 14 1000 FAAS 50 Deionized water NIOSH

,Solub/ecompounds 3 FLT2255 7074

Turpentine 556 Activated charcoal tube # SKC Maximum: 10 GCFD 125 Carbon disulfide A process sample must be supplied.

ST2260-1 0.2

@ 2541 8006642

Uranium (natural) [7440-61- 0.05 Low ash polyvinyl chloride filter 2 240 Polaro 02 0.05 M tartaric acid: 0.05 M OSHA

1], Soluble compounds (as U) # SKC FLT225-8-01 triethanolamine ID170SG

Uranium [7440-61-1] 0.2 Mixed cellulose ester filter # SKC =~ 2 960 cP OSHA

(natural), Insoluble 06 FLT2255 30 IMIS2560

compounds (as U)

n-Valeraldehyde 176 Orbo 23 tube # KSupelco 2-0257 0.1 10 GCMS 03 Toluene Before and after sampling, tubes must be stored in a freezer. The shelf life of these tubes is
limited, order only the quantity necessary for the sampling.

@ B+ 110-62-3 The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal,
hexanal, valeraldehyde, acroleine and formaldehyde.

Specific desorption must be carried out for this substance.
The use of an "lcepak” is not necessary when shipping samples.

Vanadium pentoxide, fume 0.05 Polyvinyl chloride filter # SKC 2 480 cP 19 Sulfuric acid: hydrogen OSHA

andrespirab/e dust (as V205) FLT2255 peroxide ID125G

Vegetable oil mists (except 10 Mixed cellulose ester filter FTIR Carbon tetrachloride IRSST IRSST method 51-2 is for analyzing mineral oil mists and can be adapted to vegetable oil mists.

# Nuclepore 142789 51-2

castor,cashew and other
similarirritant oils)

68956-68-3
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RRQWE Name Ceiling  Nota- rate (STEV) Value Desorption Refe-
CAS (mg/ms) tions Sampling Device (Umin) L Principle () Digestion rences Remarks
Vinyl acetate 35 ORBO 92 (Carboxen-564 carbon ~ Maximum: 12 GCFID 75 Methylene choride: methanol Vinyl acetate must be sampled specifically in reason of the sampling device used and of the
70 molecular sieve) 02 3 955 specific desorption solvant.
Q2 ! 5 ¢ ) (©55) pecic desorpton sol
Vinyl bromide 2 C2  Activated charcoal tube #KC ~ 0.010.2 6 GCFID Ethanol (ultrasonic bath) NIOSH The chromatographic conditions for this method do not allow bromine to be separated from
BV ST22601 1009 vinyl bromide.
593-60-2
Vinyl chloride (monomer) 25 C1  Activated charcoal tube #5KC ~ Maximum: 5 GCHD 0.64 Carbon disulfide Since a specific analysis is recommended, no other substance may be sampled simultaneously.
13 RP  ST22601 0.05 0.75
@ 862 75-01-4
V|ny| Cyc|0hexene dioxide 57 Pc XAD 2 tube #SKC ST226 30 05 10 GCHFD Carbon disulfide OSHA
(0]
106-87-6 IMIS 2581
Vinyl toluene 242 Activated charcoal tube Maximum: 10 GCHD 10 Carbon disulfide NIOSH Other volatile organic solvents may cause interference during the analysis. The use of a less
95013-15-4 483 #SKC226-01 02 1501 polar column or a different column temperature may minimize these interferences.
VM&P Naphtha 1370 Activated charcoal tube #SKC Maximum: 10 GCHD 170 Carbon disulfide A process sample must be supplied.
ST226-01 0.2
@ 291 8032-32-4
Warfarin 01 Polytetrafluorocarbon (teflon) 13 408 HPLCWV 25 Methanol NIOSH
filter #SKC FLT225 17 01 5002
81-81-2
Welding fumes (not 5 Polyvinyl chloride filter Omega P- 15 180 Grav 25 To evaluate welding fumes, personal sampling must be carried out within the mask.
otherwise  classified) 082550 (25mm) or P-08370K Additional information is available in Info-Labo 91-03 and 92-02.
(37 mm) or mixed cellulose ester The gravimetric method for dusts is by definition nonspecific.
@ 481 filter Omega M-082500AFP (25
mm) or M-083700AF (37mm) if
any metal analysis is required
Wood dust (red cedar) 25 Polyvinyl chloride filter, with 15 180 Grav 25 Additional information is available in Info-Labo 91-03,92-02 and 98 06.
capsule (Accu-Cap) The gravimetric method for dusts is by definition nonspecific. The standard is for dust
@ 481 containing no ashestos and with a percentage of cristalline silica less than 1%.
Wood dust hard and soft, 5 Polyvinyl chloride filter, with 15 180 Grav 25 Additional information is available in Info-Labo 91-03,92-02 and 98-06.
except red cedar capsule (Accu-Cap) The gravimetric method for dusts is by definition nonspecific. The TLV is for dust containing no
ashestos and with a percentage of cristalline silica less than 1%.
@ 48-1
Xylene (0,m,p- isomers) 434 Activated charcoal tube #KC ~ Maximum: 2 GCGHD 50 Carbon disulfide
651 ST226-01 02 3
@ 1012 1330-20-7
m-Xylenealpha, alpha'- R CGlass fritted tip impinger #3KC 1 5 HPLCWV OSHA
diamine IMP 225-36-2 containing 10 mL IMIS2592
01 of deionized water
1477-55-0
Xylidine (mixed isomers) 25 Pc  Silica gel tube #KC ST226-10  0.02-0.2 2 GCFID 10 Ethanol: water (95:5) NIOSH A nitrogen and phosphorus detector and a capillary column can be used to improve: analytical
(074 (uttrasonic bath) 2002 sensitivity and chromatographic separation, respectively.

1300-73-8
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CAS (mg/m®)  tions Sampling Device (L/min) L Principle (19) Digestion rences Remarks
Yttrium (7440-65-5), metal 1 Mixed cellulose ester filter #SKC FAAS Concentrated nitric acid A O8HA method ID121 is for analyzing metallic elements and compounds and can be adapted o
and compounds (as ) AT255 ID121 yirium. - o ] .
Other types of digestion can be used in relation to the ytirium compounds present in the sample.
Zinc chloride, fume 1 Mixed cellulose ester fitter 15 180 FAAS 1 Nitric acid: perchloric acid The analytical results are expressed as total zinc.
Omecp M 083700AF or Omea (4:1), concentrated
ﬁ 172 7646-85-7 MOS2500AFP hydrochioric acid finally,
concentrated nitric acid
Zinc chromates (as Cr) 001 C1  Polyvinyl chioride filter Omeca P- 15 360 ICVIs 02 Sodum hydroxide: sodum The fitter must be handeed with plastic tweezers and be transferred to a polyethylene container
RP  50370K and polyethylene carbonate: water (2:3:95) within one hour after sampiing.
G 271 13530-65-9 container The sample must be analyzed within two weeks.
The analytical results are expressed as total chromium VI (hexavalent chromium).
Wipe samples for chromates can be carmied out, and the required equipment is available at the
RSST (#2625).
Zinc stearate 10 Polyvinyl chioride filter #Omega. 15 180 Gav 25 Additional information is avaiable in InfoLabo 91 03 and 92-02.
P-08370K or mixed cellulose The gravimetric method for dusts is by definition nonspecific.
@ 481 557-05-1 ester fiter Omegp MHOSBT00AF
if metals are required.
Zinc, oxide, Dust (total dust) 10 Pt Polyvinyl chloride filter #Omegp. 15 180 Gav 25 Additional information is avaiiable in InfoLabo 91-03 and 92-02.
P-08370K or mixed cellulose The gravimetric method for dusts is by definition nonspecific.
(] 481 1314-13-2 ester fiter Ormegp M 0B3700AF The TLV s for dust containing no asbestos and less than 1% of crystaline siica.
if metals are required.
Zinc, oxide, Fume 5 Mixed celuiose ester filter 15 180 FAAS 1 Nitric acid: perchloric acid The analytical results are expressed as total zinc.
10 Qmega M 083700AF or Qmeca 4:1), concentrated
@ 172 1314-13-2 MOB2500AFP Ewd?od‘bricaddﬁnallm
concentrated nitric acid
Zirconium [7440-67-7] and 5 Mixed celulose ester filter #3<C FAAS Concentrated hydrofiuoric ogA C8HA ID-121 s for analyzing metallic elements and compounds and can be adapted o
compounds (as Zr) 10 AT255 acd D121 Zoorium

The addition of ammaonim fluoride can minimize the interferences.

Other types of digestion can be used, based on the zirconium compounds present in the sample.
Fluoride, chloride, ammonium, sulfate and nitrate salts and nickel bromide may cause
interference during the analysis.
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Flow (TWAEV) Min.
Name Ceiling (STEV) Value Desorption
: " - rate Principle Remarks
Method # CAS (mgim?) Notations Sampling Device Win) L 9) Digestion
Acetaldehyde 180 C3  Orho 23 tube #Supelco 20257 01 10 GCMS 009 Touere The sheff life of these tuibes is limited, order only the quantity necessary for the
3221 75-07-0 270 2186 Obo 23 samping.
The eleven following aldehydes are determined simuitaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural,
heptanal, hexanal, valeraldehyde, acroleine and formaldehyde.
Specific desorption must be canied out for this substance.
The tubes must be stored in the freezer before and after sampling. The use of an
"lcepak is not necessary when shipping samples.
Acetic acid 25 Activated charcoal tube #SKC ST226-01 1 50 HAGW 216 0,1 N sodum hydroxide RSST method 1952 is for the specific analysis of acetic acid.
B2 64197 3 2120 Activated charooal #1
Acetone 1780 Activated charcoal tube #SKC ST226-01 Madimum: 02 2 GCAD 180  Caon disulfide
22 67-64-1 280 2120 Activated charcoal #1 B
Acetone 1780 DRIPAD The reported minimum value is of 1 mgh® (0.4 ppm).
PA 67-64-1 2380
Acetone 1780 3M Organic Vapor Monitor #3500 GCHD 180  Carbon disulfide The recommended sampling time is of 4 hours, although it mey be variable.
51 67641 280 2695 Passie dosimeter
Acetylene AX DREX IRSST method 9 C is for analyzing combustible gases according to their lower
9C 74-86-2 explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.
Acrolein 023 Orbo 23 tube #Supelco 2-0257 01 10 GCVs 002 Touere The shefflife of these tubes s limited, order only the quantity necessary for the
3261 107-02-8 069 2186 Ot 23 samping.
The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural,
heptanal, hexanal, valeraldehyde, acroleine and formaldehyde.
Specific desorption must be carried out for this substance.
The tubes must be stored in the freezer before and after sampling. The use of an
"lcepak’ is not necessary when shipping samples.
Acryionitrile 43 Rc  Activated charcoal tube #SKC ST22601 Maximum: 02 20 GCAD 8 NN Dimethylacstamide Specific desorption must be carried out for this substance.
1472 107-13-1 Q ) containing propionitile as an
Rp 2120 Activated charcoal #11 intemal sandard
BV
Allyl alcohol 48 R Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 25  Cabon disulfide
o1 107-18-6 9 2120 Adivated charoodl #1 8
Aluminum (as Al), Metal 10 Mixed cellulose ester filter Omega M083700AF or Omega M- 15 180 FAAS 20  Nitric acid: perchioric acid The analytical results are expressed as total aluminum.
112 7429-90-5 082500AFP (4:1), concentrated
hydrochloric acid finally,
905  MCE filter 37 concentrated nitric acid
915  MCE filter 25
Aluminum [7429-90-5], (as Al), 5 Polyviny! chloride filter Omega P08370K 15 180 Gav 25 Additional information is avaiable in Info Lebo 91-03 and 92-02.

Pyro powders
481

902 PV fitter-37

If the substance needs to be identified, a method must be developed using the
samping and desorption parameters (Use of lithium borate) described in CHA
data sheet IMISA101 and the analytical conditions in IRSST method 11-2,
The gravimetric method for dusts is by definition nonspecific.
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Name Ceiling (STEV) e Value Desorption
; ; ; rate Principle ) " Remarks
Method # cAS (mg/m?) Notations Sampling Device Utmin) ™ (g Digestion
Aluminum [7429-905], (as Al), 2 Polyvinyl chloride filter Gelman 66467 15 180 FAAS 20 Water at room temperatire  Spedific samping must be carried out for this substance. The analytical results
total aluminum (soluble .
Soluble salts 903 PVC fiter 37 are expressed as to ( compounds).
2123
Aluminum [7429 90-5], (as Al), 5 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 20 Nitric acid: perchloric acid To evaluate welding fumes, personal sampling must be canied out within the
Welding fumes 082500AFP (4:1), concentrated mask. Auminium oxides formed while welding are not mecke soluble with the
12 hydrochloric add finally, actual digestion method.
905  MCE fitter 37 concentrated nitric add The analytical resits are expressed as total aluminium.
915  MCE fiter-25
Aluminum oxide (as Al) (total 10 Pt Polyviny! chloride filter #Omega P-08370K 15 180 Gav 2% Additional information s avaliable in Info Labo 91-08 and 92 02.
dust) 902  PC fiter-37 The gravimetric method for dusts is by definition nonspecific.
481 1344-28-1 i The TLV s for dust containing no asbestos and less than 1% crystalline silica.
2-Aminoethanol 75 XAD-2 tube impregnated with 10%(wiw) 1- 02 4 HALOW 015  Acetonitrile
3031 141-43-5 5 naphthylisothiocyanate (NIT) # SKC ST226-30-18
2170 XAD-2/ NT
Ammonia 17 Carbon bead tube #SKC ST226-29 pretreated with sulfuric 0.10-05 24 ICCD 94  Demineraized water at room  These tubes have a limited sheff life. It is important to respect the expiration date
2201 7664-41-7 2 acid 75 temperare printed on the package.
The ammonum ion (NH4+) is being analyzed, so all ammonum salts mey cause
2144 Pretreated cabon beads interference. The analytical resuits are expressed as ammona (NH3).
Ammonia 17 DRIPAD The reported minimum value is 05 mgfr# (0.80 ppm).
/A 7664-41-7 24
Ammonium chloride fume 10 Polyvinyl chloride filter #Omega P08370K 15 180 Gav % Additional informtion is available in Info Labo 91 03 and 92-02.
481 12125-02-9 20 902 A fiter 37 If the substance needs to be identified, a method must be developed using the
er samping parameters and device in OSHA method ID 183 and the analytical
conditions in IRSST method 220-1.
The gravimetric method for dusts is by definition nonspecific.
Ammonium sulfamate 10 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Addiional information is avaiiable in Info Labo 91-03 and 92-02.
481 7773-06-0 902 PG fiter-37 If the substance needs to be identified, a method must be CEVEQH] using the
er- samping parameters and device in OSHA method D188 and the analytical
conditions in IRSST method 220 1.
The gravimetric method for dusts is by definition nonspecific.
n-Amylacetate 532 Activated charcoal tube #SKC ST226-01 Maximum 02 10 GCAD 265  Carbon disuifide
1 628-63-7 2120  Activated charcoal #1
sec-Amyl acetate 665 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 335  Cabon disulfide
27l 626-380 2120 Adivated charcoal #1
Antimony [7440360] metal 05 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 10 Concentrated nitric Spedific samping must be carried ot for this substance.
and compounds (as Sb) 082500AFP acdd.concentrated The analytical results are expressed as total antimony.
552 hydrochloric acd
905  MCE fitter 37

915  MCE fiter 25
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Name Ceiling o (STEV) Value Desorption
; i ; rate Principle u T Remarks
Method # CAS (mg/m?) Notations Sampling Device Umin (19) Digestion
Antimony trioxide (as Sb) 05 C3  Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 10  Concentrated nitric Specific sampling must be carried out for this substance.
55-2 1309-64-4 083700AFP acid, concentrated The analytical results are expressed as total antimony.
hydrochloric acid
905  MCE filter 37
915  MCE filter 25
Antimony  trioxide,  production 05 € Mixed cellulose ester filter Omega MO83700AF or Omega M- 15 180 FAAS 10  Concentrated nitric Specific sampling must be carried out for this substance.
(as Sh) RP 082500AFP acid, concentrated The analytical results are expressed as total antimony.
RA- M hydrochloric acid
%2 1309-64-4 905  MCE fiter 37
915  MCE filter-25
Argon AX DRi-elec Since argon is a simple asphyxiant, the method for determination of oxygen in air
2%6C 7440-37-1 is used (RSST 26-C).
The reported minimum value is 1% oxygen.
Asbestos, Actinolite 1 flcc C1 Mixed cellulose ester filter #Environmental Express F250800  0.516 400 PCOM Open cassette sampiing. N »
2431 12172-67-7 5 flcc EM  and cassette with a conductive extension #Environmental Aflow rate not exceeding 2.5 Limin is recommended for determining an average
concentration.
Express 0025100
P The method applies to the counting of fibers other than asbestos whose
918  MCE filter 25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fibersimmz.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Amosite 02 fcc  C1 Mixed cellulose ester filter #Environmental Express F250800 ~ 05-16 400 PCOM Open cassette samping. N B
2431 12172-73-5 1 flec EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Lfmin is recommended for determining an average
concentration.
Express 0025100
P The standard is applicable where the use of this product is permitted.
918  MCE filter 25 The method applies to the counting of fibers other than asbestos whose
refractive index is compatible with the mounting solution.
The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Anthophyliite 1 flec Cl Mixed cellulose ester filter #Environmental Express F250800 ~ 05-16 400 POOM Open cassette sampiing. N B
2431 17068-78-9 5 fle EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for determining an average
concentration.
Express 0025100 ) .
p The method applies to the counting of fibers other than asbestos whose
918  MCE filter 25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fibers/mm®.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
Asbestos, Chrysotile 1 flcc Cl Mixed cellulose ester filter #Environmental Express F250800  0.5-16 400 PCOM Open cassette sampiing.
2431 12001-29-5 5 fice M

and cassette with a conductive extension #Environmental
Express 0025100

918  MCE filter 25

A flow rate not exceeding 2.5 Lfmin is recommended for determining an average
concentration.

The method applies to the counting of fibers other than asbestos whose
refractive index is compatible with the mounting solution.

The reported minimum value is 25 fibersimm®.

Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
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Asbestos, Crocidolite 02ficc  C1 Mixed cellulose ester filter #Environmental Express F250800  05-16 400 2eel Qpen cassette sampiing.
2431 12001-284 1 fiec EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 25 Limin is recommended for detemining an average
Express 0025100 conoentranon: ! . !
The standard is applicable where the use of this product is permitted.
918  MCE fitter 25 The method applies to the counting of fibers ather than asbestos whose
refractive index is compatible with the mounting solution.
The reported rminimum value s 25 fbersm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) avaiable at IRSST.
Asbestos, Tremolite 1 flec C1 Mixed cellulose ester filter #Environmental Express F250800 0516 400 ROOM Open cassette samping. N B
2431 14567-73-8 5 fice EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for detemining an average
concentration.
Ex 0025100
press The method appies (o the counting of fibers ather than ashesios whose
918  MCE fiter 25 refractive index is compatible with the mounting solution.
The reported minmum value s 25 fioersimn .
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
Asphalt (petroleum) fumes 5 Glass fiber filter pretreated in the laboratory #Millipore 2 960 Gav 50 Bewee The sarrphg device indudes a cassﬂe followed by a tube. The samles must
201-1 8052-42-4 AP4003705 in series with an Orbo-42 tube #Supelco 20264 be stored in the freezer after samping. The tubes and filters must be shipped
2187  Oto 42 Ten polycyclic aromatic hydrocarbons (PAH) are analyzed on the filter and tube.
911  GFfilter-37
Barium, soluble compounds (as 05 Polyvinyl chloride filter #Gelman 66467 15 180 FAAS 5  Demineraized water at room  Specific samping must be carmied out for this substance.
temperature The analytical results are expressed as total soluble baryum.
Ba) 903 P fiter 37
57-1 7440-39-3
Barium sulfate (respirable dust) 5pr Cyclone in series with a polyvinyl chloride filter #Omega P- 17 180 Gav 25 The actual flow rate must be adjusted to the sampling site conditions.
481 7727437 08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific. The TLV s for dust
902 PVC filter-37 containing Nno asbestos and with a percentage of cristalline silica less than 1 %.
Barium sulfate (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92 02.
48-1 7727437 002 P\C filter 37 The gravimetric method for dusts is by definition nonspecific.
er The TLV is for dust containing no asbestos and less than 1% of crystaline silica.
Benzene 3 C1 Activated charcoal tube #SKC ST226-01 Madmum: 02 12 GCD 3 Cabondisufide The use of carbon disulfide with low berzene content is strongly recommended.
X 155 RP 3
23 71432 av 2120 Activated charcoal #1
Benzo(a)pyrene 0005 @ Pretreated glass fiber filter in the laboratory #Millipore 2 960 QM 002 Bewre The sampling device indudes & cassette followed by a tube. The samples must
282-1 50-32-8 RP AP4003705 in series with an Orbo-42 tube #Supelco 2-0264 ﬁg?:d in the freezer after samping. The tLbes and filters must be shipped
=Y I,
2187 Oto 42 The ten following hydrocarbons are determined simultaneously: acenaphthene,
911 GF fiter37 fluorene, phenanthrene, anthracene, fluoranthene, pyrene, chrysene,
benz(glanthracene, benzoelpyrene, benzo@pyrere.
Benzyl chloride 52 Activated charcoal tube #SKC ST226-01 Maxdimum 02 10 GCHD 27 Cabon disuifide
2531 100447 2120 Acivated charcoal #1
Bismuth telluride (as Bi2Te3), 5 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
Sedoped The gravimetric method for dusts is by definition nonspecific.

48-1

902  P\C fitter-37
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Method # CAS (mg/m?) Notations Sampling Device (Umin) L) ug) Digestion
Bismuth tellurite fas Bi2Te3), 10 Polyvinyl chloride filter #0mega P08370K 15 180 Grav % Additional information is available in InfoLabo 91-03 and 92-02.
Undoped 902 PVC filter-37 The gravimetric method for dusts is by definition nonspecific.
48-1 1304-82-1
Boron  oxide 10 Polyviny! chloride filter #0mega P-08370K 15 180 Grav 25 Additional information is available in InfoLabo 91-03 and 92-02.
48-1 1303-86-2 902 PVC filler 37 The gravimetric method for dusts is by definition nonspecific.
Bromotrifiuoromethane 6090 Two activated charcoal tubes in series #SKC ST226-09 and  Maximum: 1 GCFID 305 Carhon disulfide The bromotrifiuoromethane must be sampled specifically in reason of the
181-1 75-63-8 #SKC ST226-01 0.05 sampling device used.
2120  Activated charcoal #1
2121  Activated charcoal 02
1,3-Butadiene 22 C2  Activated charcoal tube impregnated with TBC #SKC ST226-  Maximum: 10 GCHD 44  Carbon disulfide Butadiene-1,3 must be sampled specifically in reason of the sampling device used.
1711 106-99-0 EM 73 0.075
2189  Activated charcoal with TBC
Butane 1900 DRIEX IRSST method 9 C is for analyzing combustible gases according to their lower
9-C 106-97-8 explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.
Butane 1900 Mylar sampling bag #Calibrated Instruments Inc. IC-5 1 GCFID IRSST method 182-1 is for analyzing total hydrocarbons (C1 to C4). This method
182-1 106-97-8 is currently in revaluation. Please contact the laboratory's Customer service
1905 Bag 5 department to leam of its availability.
2-Butoxyethanol 121 R Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 27 methylene chloride: methanol ~ Specific desorption must be carried out for this substance.
- -76- 95:5
%2 11762 2120  Activated charcoal #1 (85:)
n-Butylacetate 713 Activated charcoal tube #SKC ST22601 Maximum: 0.2 10 GCFID 71 Carbon disulfide
. 86- 950 3
77l 123-86-4 2120  Activated charcoal #1
sec-Butyl  acetate 950 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 475  Carbon disulfide
241 105-46-4 2120  Activated charcoal #1
tert-Butyl  acetate 950 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 475 Carbon disulfide
2151 540885 2120 Activated charcoal #1
n  Butyl alcohol Fc  Activated charcoal tube #SKC ST226-01 Maximum: 0 2 10 GCFID 81  Carbon disulfide
90-1 71-363 15 2120  Activated charcoal #1
sec  Butyl alcohol 303 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 65  Carbon disulfide
2162 78:92:2 2120  Activated charcoal #1
tert-Butyl alcohol 303 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 150  Carbon disulfide
8 -65- 455 3
a1 75650 2120  Activated charcoal #1
Cadmium [7440-43 9], dusts 0.05 €2 Mixed cellulose ester filter Omega M-083700AF or Omega M 15 180 FAAS 05 Nitric acid: perchloric acid The analytical results are expressed as total cadmium.
and salts (as Cd) EM  082500AFP (4:1), concentrated
192 hydrochloric acid finally,

905  MCE filter 37
915 MCE fitter 25

concentrated nitric acid
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Name CS;:IE:]Z; Flow TS/\:'E\/) \’\//I Ir. Desorption
: " : rate Principle Value Remarks
Method # CAS (mg/m?) Notations Sampling Device Umin) O p (19) Digestion
Cadmium oxide, Fume (as Cd) Q@ Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 05  Nitric acid: perchioric acid The analytical results are expressed as total cadmium.
192 1306-19-0 M 082500AFP (4:1), concentrated
005 hydrochloric acid finally,
905 MCE filter 37 concentrated nitric acid
915  MCE filter 25
Cadmium oxide. Productionfas 005 @ Mixed cellulose ester filter Omega MOS3700AF or Omega M- 15 180 FAAS 55  Nitric acid: perchioric acdd ~ The analytical results are expressed as total cadmium.
Cd) EE 082500AFP (4:1), conoentrated
-19- hydrochloric acid finally,
192 1306-19-0 905  MCE fiter 37 concentrated nitric acid
915  MCE filter 25
Calcium carbonate 10 Pt Polyvinyl chloride filter #Omega P-08370K or mixed cellulose 15 180 Gav 50 Addiional information is avaiable in Info Labo 91-03 and 92-02.
481 1317-65- 3 ester filter Omega M 083700AF if metals must be analized The gravimetric method for dusts is by definition nonspecific. The TLV is for dust
containing no ashestos and with a percentage of cristalline silica less than 1 %.
902 P\ fiter-37
913  MCE filter 37
Calcium hydroxide 5 Mixed cellulose ester filter Omega M083700AF ou Omega 15 180 FAAS 5 Concentrated nitric acid, then Spedific samping must be cartied out for this substance,
11 1305-62-0 M-082500AFP nitric acid: perchloric acid (2:1) The analytical resuits are expressed as total calcium.
905  MCE filter 37
915  MCE fiter 25
Calciumoxide 2 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 5 Concentrated nitric acid, then Specific samping must be carried out for this substance,
11 1305-78-8 082500AFP nitric acid: perchloric acid (2:1) The analytical results are expressed as total calcium.
905  MCE fiter 37
915  MCE fiter 25
Calcium silicate (synthetic) 10 Pt Polyviny! chloride filter Omega P08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
(total dust) 002 P fiter-37 The gravimetric method for dusts is by definition nonspecific. The TLV is for dust
481 1344-95-2 er- containing no ashestos and with a percentage of cristalline silica less than 1 %.
Calcium sulfate (respirable 5P Cyclone in series with a polyviny! chloride filter Omega P- 17 180 Gav 25 The actual flow rate must be adjusted at the samping site conditions.
dust) 08370K or mixed cellulose ester filter Omega M-083700AF Additional information is available in Info Labo 91-03 and 92-02. )
481 7778-18-9 i metals must be an The gravimetric method for dusts is by definition nonspecific. The TLV is for dust
containing no ashestos and with a percentage of cristaline silica less than 1 %.
902 P\C filter-37
913  MCE fiter 37
Calcium sulfate (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K or mixed cellulose 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92 02.
481 7778-18-9 ester filter Omega M-083700AF if metals must be analysed The gravimetric method for dusts is by definiion nonspecific. The TLV is for dust
containing no ashestos and with a percentage of cristalline silica less than 1 %.
902 P« fitter-37
913  MCE fitter 37
Camphor (synthetic) 2 Activated charcoal tube #SKC ST226-01 Maximum. 02 20 GCHD 12 Cabon disulfide: methanol  Specific desorption must be carried ot for this substance
&1 76-22-2 B 2120 Activated charcodl #1 8 (©9)
Captan 5 Polyvinyl chloride filter Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
481 133-06-2 If the substance needs to be identified, a method must be developed using the

902  P\C filter 37

conditions described in O8HA data sheet IMIS0529.
The gravimetric method for dusts is by definition nonspecific.
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Name (:S;:lzr:/g Flow (?SAi'TEIf/)V) \h//l ITI Desorption
: : ; rate Principle vV&lue  =ESUI Remarks
Method # CAS (mg/m®) Notations Sampling Device (Umin) (W] (ng) Digestion
Carbon black 35 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 2% Additonal information is available in InfoLabo 91-03 and 92-02.
48-1 1333-86-4 902 PVC fiter 37 If the required analysis is for one or more subsstances adsorbed by carbon black,
the standards and methods cormresponding to these: substances must be followed.
The quantitative method for dusts ts by definition nonspecific.
Carbon dioxide 9000 DRIR The repotted minimum value is 18 mgh? (10 pom).
AC 124-38-9 54000
Carbon dioxide 9000 DRPAO The reported minimum value s of 5.4 mght® (3 pom).
A 124-38-9 54000
Carbonmonoxide 40 Mylar sampling bag #Calibrated Instruments Inc. IC-5 5 Rd The reported minimum value is 02 ppm.
1151 630-08-0 230 1905 5 This method is currently under reveluation. Please: contact the laboratory
Beg CusDmer senvioe department to leam of its availabity.
Carbon monoxide 40 DRHelec The reported minimum value is 1.1 mght® (1 ppm).
3B 630080 230
136B
Carbon monoxide 40 DRIPAD The reported minimum value is of 0.2 mght® (0.2 pprm).
39A 630080 230
Carbon tetrachloride 31 Pc  Activated charcoal tube #SKC ST226-01 Maximum: 02 15 GCAD 25  Catbon disuliide
1572 56-23-5 @ )
=Y 2120 Activated charcoal #1
Cellulose (paper fibres) (total 10 Pt Polyvinyl chloride filter with capsule (AccuCap) 15 180 Gav 25 Additional information is avaiable in Infol.abo 91-03, 92-02 and 98-06.
dust} 010  P\C fiter 37 with The gravimetric method for dusts is by definition nonspecific.
81 9004-34-6 ter 37 with capsLie (AocuCar) “The TLV is for dust containing no ashestos ard less than 1% of crystaline siica.
Chlorodifluoromethane 3540 Activated charcoal tube #SKC ST226-09 Meximum: 3 GCFD 525  Bermyl alcohol Chiorodifiuoromethane must be sampled specifically in reason of the sampling
1531 75-45-6 2121 X 0 005 device used and of the specific desorption solvant.
Chloroform 244 @ Activated charcoal tube #SKC ST226-01 Madqum02 15 GCAD 22 Caton disufice
262 67-66-3 R .
=Y 2120 Activated charcoal #1
Chromite ore processing 005 C1 Polyvinyl chioride filter Omega P-50370K and polyethylene 15 360 IcVS 02  Sodum hydroxide: sodum  The filter must be handed with plastic tweezers and transferred to a
(chromate) (as Cr) RP  container carbonate: water (2:3:95) polyethylene container within one hour after sampling.
2711 BV ) The sample must be analyzed within two weeks.
1116  PE container The analytical resuits are expressed as total chromium M (hexavalent chromium).
922 PC fiter-37 Wpe samples for chromates can be caried out, and the required equipment
(#2625) is avaiable at the IRSST.
Chromium (metal) 05 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 5 Nitric acid: perchioric acid ~ The analytical resuits are expressed as total chromium.
32 7440-47-3 082500AF (4:1), concentrated
hydrochloric acid finally,
905  MCE fitter 37 concentrated nitric acid
915  MCE fiter 25
Chromium (II) compounds (as Cr, 05 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 5 Nitric acid, perchloric acid The analytical results are expressed as total chromium.

32

082500AFP
905  MCE filter 37
915  MCE fitter 25

(4:1), concentrated
hydrochloric acid finally,
concentrated nitric acid
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Method # CAS (mgm?) Notations Sampling Device (Umin) o (M9) Digestion
Chromium (llf) compounds (as 05 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 5 Nitic acid: perchloric acid The analytical results are expressed as total chromium.
cn 082500AFP (1), concentrated
30 hydrochloric acid finally,
905  MCE fitter 37 concentrated nitric acid
915  MCE fiter 25
Chromium (VI) compounds, 0.05 C1 Polyvinyl chloride filter Omega P-50370K and polyethylene 15 360 ICVIS 002  Sodum hydroxide: sodum  The filter must be handed with plastic tweezers and transferred to a
Certain water insoluble (as Cr) RP container carbonate: water (2:3:95) polyethylene container within one hour after sampling.
2711 M . The sampe must be analyzed within two weeks.
1116 PE container The analytical results are expressed as total domium M (hexavalent chromium).
922 P fiter-37 Wpe samples for chromates can be carried out, and the required equipment is
avaiable at the IRSST.
Chromium (VI) compounds, 005 Polyvinyl chloride filter Omega P-50370K and polyethylene 15 360 IcVs 002  Sodum hydroxide: sodum  The filter must be handeed with plastic tweezers and transferred to a
Water soluble (as Cr) container carbonate: water (2:3:95) polyethylene container within one hour after sampling.
2711 . The sample must be analyzed within two weeks.
1116 PE container The analytical resuits are expressed as total chromium M (nexavalent chomium).
922 P fiter 37 The use of this method is not adapted to processes that produce mists containing
Cr VI (i.e. electrolytic plating); in this case, method 03-2 for total chromium is
recommended.
Wie samples for chromates can be canied out, and the required equipment is
avaiable at the IRSST.
Chrysene Q2 Pretreated glass fiber filter in the laboratory, #Millipore 2 960 GCMS 002 Bezere In the samping train, the cassette comes first followed by the samping tube. Tre
3071 218019 RP AP4003705 in series with an Orbo-42 tube #Supelco 2-0264 samples must be stored in the freezer after samping. The tubes and filters must
EMm be shipped together.
2187 Oto 42 There is no reference value for the standard, but the concentration might be
911  GFfiter 37 meesured by targeting the lowest limit of detection possible, given the
carcinogenicity designation C2.
The ten following hydrocarbons are determined smultaneously: acenaphthene,
fluorene, phenanthrene, anthracene, fluoranthene, pyrene, chrysene,
benz(@anthracene, benzo(e)pyrene, benzo@)pyrene.
Clopidol 10 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiiable in Info Laloo 91-03 and 92-02.
481 2971-90-6 002  FC fllerar The gravimetric method for dusts is by definition nonspecific.
Coal dust (less than 5% 2P Cyclone in series with a polyvinyl chloride filter #0mega P- 17 800 Gav 25 The actual flow rate must be adiusted to the sampling site conditions.
crystalline silica) (respirable 08370K Additional information is avaiable in Info Lalo 91-03 and 92-02.
dust) The gravimetric method for dusts is by definition nonspecific.
902 P\ fiter-37
481 53570-85-7
Coal dust (more than 5% 01P Cyclone in series with a silver membrane filter from Selas 17 800 XD 15 This method must only be used in certain specific cases. Normally, RSST method
crystalline silica) (quartz 007 Agiiter25 2062 is used.
respirable dust)
563 5357085 7
Coal dust (more than 5% 01F Cyclone in series with a polyvinyl chloride filter #Omega P- 17 800 XD 6

crystalline silica) (quartz
respirable dust)
2062 53570-85-7

08370K
902  P\(C fiter-37
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Name Cs;ﬁr:/g Flow (IZYTAEE/\;) \'>/“|n Desorption
’ : : Principle Vvalue Remarks
3, Notations Sampling Device rate e
Method # CAS (mg/m°) (Uimin) (ug) Digestion
Coal dust (more than 5% 0.1Pr Cyclone in series with a polyvinyl chloride filter #Omega P- 17 800 FTIR 6
crystalline  silica)  (quartz 08370K
respiable - dus) 902 PVC filter 37
78-1 53570-85-7
Coal tar pitch volatiles, as 02 Cl Pretreated glass fiber filter in the laboratory #Millipore 2 960 Grav 50  Benzene The sampling device includes a cassette followed by a tube. The samples must
benzene  solubles RP AP4003705 in series with an Orbo-42 tube #Supelco 2-0264 be stored in the freezer until analysis The tubes and filters must be shipped
2011 65096-93-2 B 87 otod together. T . o
The result of gravimetric analysis is used to establish compliance with the
911  GF filter-37 standard Ten polycyclic aromatic hydrocarbons (PAHs) are determined on the
filter and the tube.
Cobalt [7440-48-4], metal dust 0.05 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total cobalt.
and fume (as Co) 082500AFP (4:1), concentrated
23 ) hydrochloric acid finally,
905 MCE filter 37 concentrated nitric acid
915  MCE filter-25
Copper [7440 50-8], Dust and 1 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total copper.
mists (as Cu) 082500AFP (4:1), concentrated
4-3 . hydrochloric acid finally,
905 MCE fiter 37 concentrated nitric acid
915  MCE filter 25
Copper [7440-50-8], Fume (as 02 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total copper.
Cu) 082500AFP (4:1), concentrated
43 ) hydrochloric acid finally,
905 MCE filter 37 concentrated nitric acid
915  MCE filter 25
Corundum  (Emery) (total dust) 10 Pt Polyvinyl chloride filter Omega P08370K 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
48-1 1302-74-5 ) The gravimetric method for dusts is by definition nonspecific.
902 PVC fitter-37 The TLV is for dust containing no ashestos and with a percentage of cristalline
silica less than 1 %.
Cotton dust, raw 05 Vertical elutriator and polyvinyl chloride filter Gelman 66467 74 450 Grav ) Sampling must be carried out with the cassette open.
481 ) Additional information is available in Info Labo 91-03 and 92-02.
904 PVC fiter-37 The gravimetric method for dusts is by definition nonspecific.
Cresol (all isomers) 2 R Silica gel tube #SKC ST226-10 Maximum: 0.2 20 GCFD 22 Acetone Cresols must be sampled specifically in reason of the sampling device used and of
172-1 1319-77-3 2140  Silica gel #1 the specific desorption solvant.
Cumene 246 R Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFID 8  Carbon disulfide
1591 98-62-8 2120  Activated charcoal #1
Cyanides (as Cn) 5 Fc Glass midget impinger #SKC IMP 225-36-1 containing 10 mL 15 0 £ 65 Sample is stable for 5 days.
20-1 57-12-5 of 0,1 N sodium hydroxide Contact the laboratory to confirm the arrival of samples.
' Wipe samples for cyanides can be carried out and the required equipment is
1401 Trap available at the IRSST.
1402 Holster S-, Cl-, I- and Br- ions and Cd, Cu, Zn, Ag, Ni and Hg will cause interference.
1414  Class midget impinger
Cyclohexane 1030 Activated charcoal tube #SKC ST226 01 Maximum: 0.2 3 GCFID 160  Carbon disulfide
194-1 110-82-7

2120 Activated charcoal #1
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Cyclohexanol 206 Rc  Activated charcoal tube #SKC ST226 01 Maximum: 02 10 GCFD 100 Carbon disuffide
141 108930 2120 Actvated charcoal #1
Cyclohexanone 100 Rc Chromosorb-106 tube #SKC ST226-110 Maximum: 02 10 GCFD 20 Cabon disuffide Cydohexanone must be sampled specifically in reason of the sampling device
1351 108-94-1 2127 C 106 used.
Di-sec-octyl phthalate 5 C3  Celulose nitrate filter Whatman 7188 003 10 30 HAOW 17 Acetonitile: water (70:30)  Store in refrigerator after samping.
-81- 10
91 117817 912 CNfiter 37 B
Diacetone alcohol 238 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 46  Cabon disulfide: isopropanol - Specific desorption must be caried out for this substance.
Bl 123422 2120 Actvated charcoal #1 ©59)
Diazinon® 01 Fc  Supelco ORBO 49P tube, # 2-350 021 480 GONPD 2 Toluere: aceiore (90:10),
2281 333-41-5 containing an intemal
2180 Obo 4% standard (tibutylphosphate)
Dibutyl phthalate 5 Cellulose nitrate filter Whatman 7188 003 10 30 HLC W 15  Acetonitile: water (70:30)  Store in refrigerator after sampiing.
81 84742 912 CNfiter 37
o-Dichlorobenzene Rc  Activated charcoal tube #SKC ST226-01 Maximum: 02 10 GCAD 150 Catbon disulfide
62-1 95-50-1 -
301 2120 Activated charcoal Al
p-Dichlorobenzene 450 C3  Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 225  Cabon disulfide
s 100407 60 2120 Acivated charcoal #1 3
Dichlorodifluoromethane 4950 Two activated charcoal tubes in series #SKC ST226-09 and Maximum: 10 GCFD 743 Benzyl alcohol Dichlorodifiuoromethane must be sampled specifically in reason of the samping
1521 75718 #SKC ST226-01 005 device used and of the specific desorption solvant.
2120 Activated charcoal #1
2121 Activated charcoal #2
1,2-Dichloroethane 4 C2 Activated charcoal tube #SKC ST226-01 Maximum: 02 20 GCHD 81 Beryalcohol A specific desorption must be carried out for this substance.
1731 107062 8 ™M 2120 Actvated crercoal #1 0
1,2-Dichloroethylene 793 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 3 GCAD 120  Cabon disulfide
174l 040590 2120  Acivated charcoal #1
Dichlorofluoromethane 42 Two activated charcoal tubes #SKC ST226-09 in series Maximum: 3 GCFD 128 Benzyl aloohol Dichlorofiuoromethane must be sampled specifically in reason of the samping
0.05 device used and of the specific desorption solvant.
1852 5454 2121 Acivated charcoal #2
1.2 Dichloro-1.1.2.2- 6990 Two activated charcoal tubes in series #SKC ST226-09 and ~ Maximum: 3 GCHD 1050  Catbon disulfide Dichloro-1,2 tetrafiuoro-1,1,2,2 ethane must be sampled specifically in reason of
tetrafluoroethane HSKC ST226-01 0.05 the sampling device used.
1861 76142 RSST method 186-1 is for the specific analysis of 1.2 dichloro 1,1,2,2-
2120 Activated charcoal #1 tetrafiuoroethane
2121 Activated charcoal #2
Dicyclopentadiene 27 Activated charcoal tube XISKC ST226-01 Maximum: 02 20 GCAD 30  Cabon disulide
2421 7136 2120 Adivated charcoal #1I
Diethyl ether 1210 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 3 GCFD 72 Cabon disuffide
281 60-29-7 1520 3

2120 Activated charcoal #1
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Diethyl phthalate 5 Cellulose nitrate filter Whatman 7188 003 10 30 HALCW 16  Acelonitrile: water (70:30)  Store in refrigerator after sampling.
S0l 84-66-2 912 ONfiter-37
Diisobutyl ketone 145 Activated charcoal tube #SKC ST226-01 Maximum: 10 100 GCHD 283  Cabon disuliide
252-1 108-83-8 2120 ) "
N,NDimethylformamide 30 R Silica gel tube #SKC ST226-10 Maximum: 0.2 5 GCFD 75  Cabon disuffide NN-dmethyformarmide must be sampled specifically in reason of the samping
1481 68-12-2 @ " device used.
g 2140 Siica gel #1
Dimethylphthalate 5 Cellulose nitrate filter Whatman 7188 003 10 30 HALCW 18  Acetonitrile: water (70:30)  Store in refrigerator after sampling.
sl 181113 912 CNfiter37
Dioxane 0 Pc  Activated charcoal tube #SKC ST226 01 Maxdimum 02 10 GCHD 20  Cabon disulfide
l602 123911 S 2120 Acveted charooal 1
Emery (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiiable in Info Labo 91-03,92-02 and 98-06.
481 12415-34-8 002 PC fiter-37 The gravimetric method for dusts is by definition nonspecific. The TLV is for dust
e containing no asbestos and with a percentage of cristaline siica less than 1 %.
Enflurane 566 Activated charcoal tube series #SKC ST226-01 Maximum: 0.2 5 GCHD Catbon disulfide Since a specific analysis is recommended, no other substance mey be sampled
3391 13838-16-9 ) simuitaneously.
2120 Acivated charood #1 Enflrane standards heve limited availabiity becase this anesthetic agent is
practically no longer used in Quebec.
Epichlorohydrin 76 Rc  Activated charcoal tube #SKC ST226 01 Maximum 02 20 GCFD 9 Cabon disulide Sioe a spedific analysis is recommended, no other subsiance may be sampled
2232 106-89-8 (07 i simultaneously.
rP 2120 Activated charcoal #1
EM
A DRIEX Method IRSST 9C is for analyzing combustible gases according to their lower
aC 74-84-0 explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.
2-Ethoxyethanol (EGEE) 18 Rc  Activated charcoal tube #SKC ST226-01 Maximum: 0.2 6 GCFD 54  Acetonitrile: ethanol (95:5)  Spedific desorption must be carried out for this substance.
132 10805 2120 Adivated charooal #1
2-Ethoxyethyl acetate (EGEEA) 27 Rc  Activated charcoal tube #SKC ST226-01 Maximum: 02 10 GCFD 15  Cabon disufide
2072 11155 2120 Actvated charcoal #1
Ethyl acetate 1440 Activated charcoal tube #SKC ST226-01 Madmum 02 6 GGFD 80  Cabon disufide
a2 141-78-6 2120 Actvated charcoal #1
Ethyl acrylate 20 C3  Activated charcoal tube #SKC ST226-73 impregnated with 0.05 12 GCHD 12 Cabon disulffide Ethyl acrylate must be sampled specifically because of the sampling device used.
3191 140-885 61 4 tert butylcatechol (TBC)
2189 Actvated charcoal with TBC
Ethyl alcohol 1830 Activated charcoal tube #SKC ST226-01 Meximurm 1 GCFD 9%  Cabon disufide
; 0.05
912 64175 2120 Acivated charcoal #1
Ethylbenzene 434 Activated charcoal tube #SKC ST226 01 Maximum: 0.2 10 GGHD 433  Catbon disulfide
2501 100414 543 3

2120 Activated charcoal #1
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Remarks

Ethylene AX
9C 74-85-1

DREX

IRSST method 9 C is for analyzing combustible gases according to their lower
explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.

Ethylene glycol (vapour end

Glass fiber filter with a silica gel tube

Maximum: 02 10 GC?FD

50  Water containing an intemal

Ethylene glycol must be sampled specifically because of the sampling device used

mist) 2143 siica gel standard (1,6 hexanediol) and of the specific desorption solvant.
2581 107-21-1 127 “The application range and the precision Mgt be reviewed taking into account the
3030 GRI3 TLV lowering.
Ethylene oxide 18 o) DRIPAD The reported minimum value is 043 mghr? (0.24 ppm).
/A 75-21-8 RP
EM
Ethylene oxide 18 C2  Activated charcoal tube #SKC ST226-36 Maximum: 02 5 GCRD 225  Berzyl acohol Ethylene axide must be sampled specifically in reason of the samping device used
812 75-21-8 RP i and of the specific desorption solvant.
v 2122 Actvated charcoal #1 “This method is not very well adapted to the new TLV for ethylene oxide (1994).
Fibres, Artificial Vitreous 1 flcc C3  Mixed cellulose ester filter #Environmental Express F250800 0516 400 POOM Qpen casette sampling.
Mineral Fibres, Refractory and cassette with a conductive extension #Environmental Aflow rate not exceeding 2.5 Limin is recommended for determining an average
fibres (ceramic or others 251 concentration.
2431( ) Bxpress 0025100 The method applies to the counting of fibers other than asbesios whose
918  MCE fiter 25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fioersimm?.
Supply at least 2 blanks per sefies of samples or 10% of sample total, whichever
is highest. Send the samples in a carboard bax (#3010) avaliable at IRSST.
Fibres, Artificial Vitreous 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
Mineral Fibres, Fibrous glass, 902 PG fiter 37 ﬂ‘egravi_rnemcnﬂf‘odfq_duslsisbydeﬁniﬁon nonspecific. -
continuous filament fibres The TLV is for dust containing no ashestos and less than 1% of crystalline silica.
(total dust)
481
Fibres, Artificial Vitreous 1 ficc Mixed cellulose ester filter #Environmental Express F250800 0516 400 FaCm Open casette samping.
Mineral Fibres, Fibrous glass, and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommendied for detemining an average
N ntration.
microfibres Express 0025100 oonee
om1 The method applies to the counting of fibers ather than asbestos whose
918  MCE fiter-25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fioersimm?.
Supply at least 2 blanks per series of samples or 10% of samgle total, whichever
is highest. Send the samples in a cardooard box (#3010) avalable at IRSST.
Fibres, Artificial Vitreous 2 ficc C3  Mixed cellulose ester filter #Environmental Express F250800 0516 400 ROOM Open casette samping. - "
Mineral Fibres, Insulation wool and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for determining an averege
fibres, Glass wool concentration.
e Bxpress 0025100 The method applies b the counting of fipers aiher than asbesios whase
1 918  MCE filter 25 refractive index is compatible with the mounting solution.

The reported minimum value is 25 fbersimm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard bax (#3010) avaiable at IRSST.
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Fibres,  Artificial ~ Vitreous 1 ficc Q2 Mixed cellulose ester filter #environmental Express F250800 0.5-16 2o} Open casette samping.
Mineral Fibres, Insulation wool EM  and cassette with a conductive extension #Environmental Aflow raie not exceeding 2.5 Limin is recommended for determining an average
fibres, Rock wool Express 0025100 concentration. ]
2431 The method applies to the counting of fibers other than asbestos whose
918 MCE fiter-25 refractive index is compatile with the mounting solution.
“The reported minimum value is 25 fbersimn.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) avaiiable at IRSST.
Fibres, Artificial  Vitreous 1fcc €2 Mixed cellulose ester filter #Environmental Express F250800 0516 POOM Qpen casette sampiing.
Mineral Fibres, Insulation wool BM  and cassette with a conductive extension #Environmental Aflow rate ot exoeeding 2.5 Limin is recommencied for determining an average
fibres, Slag wool Express 0025100 concentiation. ,
2431 The method applies to the counting of fibers other than asbestos whose
918  MCE fiter 25 refractive index is compatible with the mounting solution.
The reported minmum value is 25 fibersimn®.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) avaiiable at IRSST.
Fibres,  Natural Mineral Fibres, 1 ficc Mixed cellulose ester filter #Environmental Express F250800 05 16 FOOm Quen casette samping. o B
Wollastonite and cassette with a conductive extension #Environmental A flow rate not exceeding 25 Limin is recommended for detenining an averege
2431 13983-17-0 Express 0025100 concentiaon. .
‘ The method applies to the counting of fibers ather than asbestos whose
918 MCE filter 25 refractive index is compatible with the mouniing solution.
The reported minimum value is 25 floersimn’.
Supply at least 2 blanks per sefies of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) avaiiable at IRSST.
Fibres, Natural Mineral Fibres, 1 ficc C1 Mixed cellulose ester filter #Environmental Express F250800 0516 2eelY Open casette samping.
Attapulgite EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for determining an average
concentration.
2431 12174-11-7 Express 0025100
P The method applies to the counting of fibers other than asbestos whose
918  MCE filter 25 refractive index is compatible with the mounting solution.
The reported minimum valle is 25 fbersim’.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard bax (#3010) available at IRSST.
Fibres, Natural Mineral Fibres, c1 PLM A quantity of 1 to 10 g of buk sample must be suppied to the laboratory.
Erionite The use of this substance is prohibited.
2441 66733-21-9 The reported minmum vale s less than 1%.
Fibres, Organic Synthetic 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
Fibres, Carbon and graphite 902 PG fiter 37 The gravimetric meshod for dusts is by definition nonspeciiic. o
fibres,  total dust The TLV is for dust containing no asbestos and less than 1% of crystaliine silica.
481
Fibres, Organic Synthetic 5P Cyclone in series with a polyvinyl chloride filter #Omega P- 17 Gav P The actual flow rale must be adjusted to the samping site conditions.

Fibres, Carbon and graphite
fibres, respirable dust
481

08370K
902  P\Cfilter-37

Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific.
+The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
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Name Ceiling Flow ((STEV)) Val:l Desorption
i ; ; rate Principle ue ) ; Remarks
Method # CAS (mg/m?) Notations Sampling Device (Umin) L (ug) Digestion
Fibres, ~ Organic  Synthetic 1 flcc Mixed cellulose ester filter #Environmental Express F250800 0.5-16 400 PCOM Open casette sampling.
Fibres, Para-aramide fibres and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for determining an average
(Keytar®.  Twaron®) Express 0025100 conceniration.
2431 The method applies to the counting of fibers other than ashestos whose
918  MCE filter 25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fibers/mm?.
Supply at least 2 blanks per series of samples or 10% of sample total, whichever
is highest. Send the samples in a cardboard box (#3010) available at IRSST.
Fibres,  Organic Synthetic 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Grav 25 Additional information is available in Info Labo 91-03, 92-02 and 98-06.
Fibres,  Polyolefin fibres ) The gravimetric method for dusts is by definition nonspecific.
481 902 PVC fitter 37 The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Fluorides (as F) 25 Polyethylene impinger containing 10 mL of 0.1 N sodium 20 40 E 95
41-1 16984-48-8 hydroxide
1401  Trap
1402 Holster
1416  PE midget impinger
Formaldehyde C2  XAD-2 tube impregnated with HMP Maximum: 0.1 25 GCNPD 2 Toluene containing 2,4,6- XAD-2 tubes #2188 impregnated with HMP (hydroxymethy! piperidine) are used
295-1 50-00-0 EM collidine as an internal for quantitative analysis of formaldehyde. These tubes must be stored in the
3 2188  XAD-2/HMP standard. freezer before and after sampling.
IRSST method 295 1 is for the specific analysis of formaldehyde.
A method for volatile aldehydes is also available at IRSST (329-1).
Formaldehyde c2 DRI-PAD The reported minimum value is 0.18 mg/m® (0.12 ppm).
39-A 50-00-0 EM
3
Formaldehyde C2  Orho 23 tube #Supelco 2-0257 01 10 GC-MS 3 Toluene Before and after sampling, tubes must be stored in a freezer. The shelf life of
329-1 50-00-0 EM these tubes is limited, order only the quantity necessary for the sampling.

3 2186 Oo 23 The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural,
heptanal, hexanal, valeraldehyde, acroleine and formaldehyde.

Specific desorption must be carried out for this substance.
The use of an "Icepak” is not necessary when shipping samples.
Furfural 79 Rc Orbo 23 tube #Supelco 2-0257 01 10 GC-MS 0.11  Toluene Before and after sampling, tubes must be stored in a freezer. The shelf life of
081 98-01-1 2186 Omo 23 these tubes is Iim@ted, order only the quant.ity necessary for the sampling.
The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural,
heptanal, hexanal, valeraldehyde, acroleine and formaldehyde.
Specific desorption must be carried out for this substance.
The use of an "Icepak” is not necessary when shipping samples.
Furfuryl alcohol 40 Pc  Porapak Q tube #SKC ST226-115 Maximum: 6 GCFID 4.7  Acetone Furfuryl alcohol must be sampled specifically in reason of the sampling device
872 98-00-0 60 2162 Porapak Q #1 0.05 0.75 used and of the specific desorption solvant.
Gasoline 890 C3  Activated charcoal tube #SKC ST226-01 02 10 GCHFD 450  Carbon disulfide IRSST method 80-1 is for analyzing Stoddard solvent (mixture of hydrocarbons
a1 3 from C9 to C12) and can be adapted to gasoline (mixture of hydrocarbons from
3041 8006-61-9 1480 2120 Activated charcoal #1 C4to C12). ) ’ ! ( ¢
Glutaraldehyde Two glass fiber filters #SKC ST227-5 impregnated with 2,4- 1 15 HPLCW 027  Acetonitnle Open cassette sampiing _ _
2831 111-30-8 dinitrophenylhydrazine (DNPH) and phosphoric acid. The sampling device must be refrigerated before and after sampling.
082

921  GF Filter DNPH 37
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RRQWE TWAEV Volumes
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Name Ceiling Flow (STEV) Val Desorption
. : : Principle Vvalué Remarks
3, Notations Sampling Device rate ——
Method # CAS (mg/m) (Umin) L (19) Digestion
Glycerin (mist) 10 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 2% Addiional information is avaiable in Info Labo 91-03, 92-02 and 98-06.
481 56-81-5 A The analysis can also be cartied out by using IRSST method 51-2 for mineral ol
902  P\Cfilter 37 mists.
The gravimetric method for dusts is by definition nonspecific.
Grain dust (oat, wheat, barley) 4Pt Polyvinyl chloride filter, with capsule (AccuCap) 15 180 Gav 25 Additional information is avaiiable in Info Labo 91-03, 92-02 and 98-06.
(total dust) ) The gravimetric method for dusts is by definition nonspecific.
81 910 AC fitter 37 with capsue (AcouCap) The TLV is for dust containing o ashestos and less than 1% of crystaline silica.
Graphite (natural) (respirable 25 P Cyclone in series with a polyvinyl chloride filter #Omega P- 17 180 Gav 25 The actual flow rate must be adjusted to the sampling site conditions.
dust) 08370K Additional information is available in Info Labo 91-03, 92-02 and 98-06.
481 7782-42-5 The gravimetric method for dusts is by definition nonspecific.
902 PVCfilter 37 The TLV is for dust containing no asbesios and less than 1% of crystalline siica.
Graphite (synthetic, except 10 Pt Polyvinyl chloride filter Omega P-08370K 15 180 Gav 2% Additional information is avaiable in Info Lebo 91-03,92-02 and 98-06.
fibres) (total dust) it The gravimetric method for dusts is by definition nonspecific.
181 7440-440 902 P fitter-37 The TLV is for dust containing no asbesios and less than 1% of arystaline silica.
Gypsum (respirable dust) 5p Cyclone in series with a polyvinyl chloride filter #Omega P- g 180 Gav x5 The actual flow rate must be adjusted to the samping site conditions.
481 13397-245 08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific.
902 PVC filter 37 The TLV is for dust containing no asbesios and less than 1% of crystaliine silica.
Gypsum (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiable in Info Labo 91 03 and 92-02.
481 13397-24-5 002 P filter-37 The gravimetric method for dusts is by definition nonspecific.
er- The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Halothane 404 Activated charcoal tube #SKC ST226 01 Maximum: 0.2 5 GCHD 41 Catbon disulfide Snoe a specific analysis is recommended, no ather subsiance mey be sampled
67- simultaneously.
2662 151-67-7 2120 Activated charcoal #1
Helium AX DRlelec Since helum is a simple asphyxiant, the method for determination of axygen in air
26C 744059-7 is used (RSST 26C).
The reported minimum value is 1% oxygen.
n-Heptane 1640 Activated charcoal tube #SKC ST226-01 Maximum 02 4 GCAD 320  Cabon disulfide
1421 142-82-5 2050 2120 Adh “ 3
Hexamethylene diisocyanate 0034 EM  Glass fiber filter *#Millipore AP4003705 pretreated in the 1 15 HPLOV- 0026 For the dlass fiber filter, The results of method 224-3 give the vapour fraction in terms of monomeres and
204-3 822-06-0 laboratory in series with a polytetrafluorocarbon (teflon) Fu dem of o oligomers. This method is aways caried oLt concomitantly to method 234-2.
filter #MSI Z50WP03700 imethyfommamide: The resuls are then expressed & total monomeres o tofal aigomeres.
acetonitile buffered to pH 3 "The dlass fiber filters are heated to 400°C and then impregnated with (N-methy-

917  PITF filter
G filter

Vial

For the teflon filter, acetic
anhydride: acetonitrile

amino methyl}9-anthracene) (VAMA).

Immediately after sampling, the filter is handied with tweezers (face down) and
placed in a vial containing 5 mL solution of 1 (2-methoxyphenyl) piperazine
(MOPP) in toluene.

The vial must bear the same number as the sampling cassette.

The cassette and the vial are retumed to the laboratory.

The samples must be stored at 4°C, before and after samping.

If possible, hardener must also be sent.
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Hexamethylene diisocyanate 0.034 BM  Glass fiber filter *#Millipore AP4003705 pretreated in the 1 15 HPLC-UV- 0.041 For the glass fiber filter, The results of method 234-2 give the aerosol fraction in terms of monomeres and
234-2 822-06-0 laboratory in series with a polytetrafluorocarbon (teflon) Flu solution of oligomers. This method is always carried out concomitantly to method 224-3.
filter #MSI Z50WP03700 dimethylformamide: The results are then expressed as total monomeres or total oligomeres.
_ acetonitrile buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (N methyl
917 PTF filter For the teflon filter, acetic aminomethyl)-9anthracene)(MAMA).
GFfilter anhydride: acetonitrile Immediately after sampling, the filter is handled with tweezers (face down) and
Vial placed in a vial containing 5 mL solution of 1(2methoxy phenyl) piperazine
(MOPIP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are returned to the laboratory.
The samples must be stored at 4°C, before and after sampling.
If possible, hardener must also be sent.
n-Hexane 176 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 4 GCFIO 15 Carbon disulfide
141-2 110-54-3 2120  Activated charcoal #1
Hydrazine 0.13 Pc  Two glass fiber filters #Gelman 66208, impregnated with 1 240 HPLCWV Sodium phosphate buffer with
346-1 302-01-2 €2 sulfuric acid EDTA
RP
EM 925 GF Filter H2S04
Hydrogen AX DRHEX IRSST method 9-C is for analyzing combustible gases according to their lower
9C 1333740 explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.
Hydrogen AX DRI-elec Refer to the note about simple asphyxiants at the beginning of the tables.
47-A 1333740 The reported minimum value is of 0.2 mg/m® (2 ppm).
Hydrogen  bromide Treated silica gel tube SKC 226 10-03 02 48 IC-CD 10  Solution of 18 mM sodium  Five acids can be analyzed simultaneously, namely hydrobromic, hydrochloric,
211-1 10035-10-6 " carbonate and 1.7 mM sodium nitric, phosphoric and sulfuric acids.
99 2147 Silica gel bicarbonate Samples are stable 21 days at 25°C.
Al acid salts may cause positive interference.
Hydrogen  chloride Treated silica gel tube SKC 226-10-03 02 15 IC-CD 5  Solution of 1.8 mM sodium  Five acids can be analyzed simultaneously, namely hydrobromic, hydrochloric,
211-1 7647-01-0 ” carbonate and 1.7 mM sodium nitric, phosphoric and sulfuric acids.
75 2147 silica gel bicarbonate Samples are stable 21 days at 25°C.
All acid salts may cause positive interference.
Hydrogen  cyanide Pc Mixed cellulose ester filter Omega M083700AF in series 02 2 E 68 The filter is thrown away after sampling.
40-1 74-90-8 with a glass midget impinger #SKC IMP225-36 1 containing Hydrocyanic acid in sodium hydroxide is stable for one week. Contact the
1 10 mL of 0.1 N sodium hydroxide laboratory to confirm the arrival of the samples.
' Cyanide particles retained on the filter may release hydrocyanic acid in the
1401 Trap presence of high humidity.
Furthermore, S-, Cl-, |, Br-ions and Cd, Cu, Zn, Ag, Ni and Hg will cause
1402 Holster interference.
1414 Glass midget impinger
908 MCE filter 37
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Name CSTIEV Flow Min. : ;
eiling I Value esorption
3. Notations Sampling Device rate Principle n : Remarks
Method # CAS (mg/m~) (Lmin) (Mg) Digestion
Hydrogen fluoride (as F) Mixed cellulose ester filter Omega M-083700AF in series 15 = 10 The lilter is thrown away after sampling.
164-1 7664-39-3 with a polyethylene impinger containing 10 mL of 0.1 N
26 sodium hydroxide

1401 Trap

1402  Holster

1416 PE midget impinger

908 MCE filter-37
Hydrogen sulfide 14 DRl-elec The reported minimum value is 1.4 mgim® (1 ppm).
7B 7783064 21
Hydroguinone 2 Mixed cellulose ester filter Omega M 083700AF (37 mm) 15 HPLCUV 18 The sampling method is for the aerosol form of hydroquinone. If sampling is done
156-1 123-31-9 and a container filled with 1% acetic acid [ft 919). above 20 °C, the temperature must be noted on the analysis request form

§ accompanying the samples.
905 MCE filter-37 Hydroquinone is unstable on the filter and must be stabilized. Immediately after
919 Ac. acetic vial sampling, the filter must be placed in a jar containing 1% acetic acid supplied by
the laboratory.
Iron trioxlde, dust and fume (as 5 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 FAAS 50  Nitric acid: perchloric acid The analytical results are expressed as total iron.
Fe) 082500AFP (4:1), concentrated
hydrochloric acid finally,

6-2 1309-37-1 N

905 MCE fitter 37 concentrated nitric acid

915 MCE filter 25
Isoamyl acetate 532 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 GCHD 260  Carbon disulfide
2731 123-92-2 2120 Activated charcoal #1
Isobutyl acetate 713 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 GCHD 70 Carbon disulfide
2491 110-19-0 2120  Activated charcoal #1
Isobutyl  alcohol 152 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 GCHD 75 Carbon disulfide
278l 78-83-1 120 Activated charcoal #1
Isophorone Activated charcoal tube #SKC ST226-01 Maximum: 0.2 GCFD 15  Carbon disulfide
96-1 78-50-1 - 2120 Activated charcoal #1
Isophorone  diisocyanate 0.045 EM Glass fiber filter *#Millipore AP4003705 pretreated in the 1 HPLCUV- 0.033 For the glass fiber filter, The results of method 230-1 give the vapour fraction in terms of monomeres and
230-1 4098-71-9 Flu solution of

laboratory in series with a polytetrafluorocarbon (teflon)
filter #MSI Z50WP03700
917 PTF filter

GFfilter
Vial

dimethylformamide:
acetonitrile buffered to pH 3
For the teflon filter, acetic
anhydride: acetonitrile

oligomeres. This method is always carried out concomitantly to method 240-1.
The results are then expressed as total monomeres or total oligomeres.

*The glass fiber filters are heated to 400°C and then impregnated with (N methyl
amino methyl) 9-anthracene) (MAMA).

Immediately after sampling, the filter is handled with tweezers (face down) and
placed in a vial containing 5 mL solution of 1-(2methoxyphenyl) piperazine
(MDPIP) in toluene.

The vial must bear the same number as the sampling cassette.

The cassette and the vial are returned to the laboratory.

The samples must be stored at 4°C, before and after sampling.

If possible, hardener must also be sent.
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; ; ; rate Principle . " Remarks
Method # CAS (mgid) Notations Sampling Device Umin) ) Digestion
Isophorone diisocyanate 0045 EM  Glass fiber filter *#Millipore AP4003705 pretreated in the 1 15 HACW- 0015 Forthe gass fiber filter, The resuils of method 240-1 give the aerosal fraction in terms of monomeres.
2401 4098-71-9 laboratory in series with a polytetrafluorocarbon (teflon) Fu 50'““0” of ) This method is always carried out concomitartly to method 230-1. The resuits
filter #M1S1 Z50WP03700 dmeﬂ"qumamUe. are then expressed as total monomeres or total oigomem _
acetonitrile buffered to pH 3 *The gfass fiber filters are heated to 400°C and then impregnated with (N methyl
917  PIF fiter For the teflon filter, acetic ~ amino methyl)-9-anthracene) (MAMA).
GF fitter anhydiide: acetonitrile Immedately after sampling, the filter is handeed with tweezers (face doan) and
Vial placed in a vial containing 5 mL solution of 12 methoxypheny)iperazine
(MOPP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and afer samping.
If possible, hardener must also be sent.
Isopropyl acetate 1040 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 475  Cabon disulfide
2ol 108-21-4 120 2120 Adivated charcodl #1 8
Isopropyl alcohol 085 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 3 GCHD 30  Cahbon disufiide
-63- 3
91 67-63-0 120 2120  Acivated charcoal #1
Kaolin (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav p:3 Additional information is available in Info Labo 91-03, 92-02 and 98-06.
481 1332-58-7 The gravimetric method for dusts is by definition nonspecific.
902 PCfiter37 “The TLV is for dust containing 1o asbesios and less than 1% of crystaline silica.
Lead and inorganic compounds, 015 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 5  Nitic acid: perchloric acd The analytical resuits are expressed as total lead.
dusts and fumes (as Pb) 082500AFP (4:1), concentrated
-92- hydrochloric acid finally,
152 7439-92-1 905  MCE fiter 37 concentiated nitic acd
915  MCE fiter 25
Lead chromate (as Cr) 0012 Q2 Polyvinyl chloride filter Omega P-50370K and polyethylene 15 360 IcvIS 02  Sodum hydroxide: sodum  The filter must be handed with plastic tweezers and be transferred to a
2711 7758-97-6 RP  container carbonate: water (2:3:95) polyethylene container within one hour after sampling.
BEm . The sample must be analyzed within two weeks.
1116 PE container The analytical results are expressed as total chromium V1 (hexavalent chromium).
922 P\C fiter-37 Wee samples for chromates can be canied out, and the required equipment is
avalable at the IRSST.
Magnesite (total dust) 10 Pt Polyvinyl chloride filter Omega P-08370K or mixed cellulose 15 180 Gav 25 Additional information is availeble in Info Labo 91-03 and 92-02.
481 546-93-0 filter Omega. M-083700AF if metals are required. The gravimetric meshod for dusts is by definifion nonspeifc o
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
902 P\ fiter-37
913  MCE fitter-37
Magnesium oxide fume (as Mg) 10 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 2 Nitic acid: perchloric acd The analytical resuits are expressed as total magnesum.
82 1309484 082500AFP (4:1), concentrated
hydrochloric acd finally,
905  MCE filter 37 concentrated nitric acid
915  MCE filter 25
Malathion 10 R Supelco tube ORBO 49P, # 2-350 021 60 GCNPD 15  Toluene: aceione (90.10),
2281 121-75-5 containing an intemal

2180 Ofwo 49P

siandard (tabutyiphospheate)
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Name (:Sg;:izr:/g Flow ngow \';/l I|n . Desorption
. : : rate Principle Vaue Remarks
Method # CAS (mg/m3) Notations Sampling Device Ui ) (9) Digestion
Manganese (as Mn), Fume 1 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 2 Niric acid: perchioricacd ~ The analytical resits are expressed as total mangenese.
73 7439-96-5 3 082500AFP 225 (4:1), concentrated
hydrochloric acid finally,
905  MCE fitter 37 concentrated nitric acid
915  MCE fitter 25
Manganese [7439-96-5] (as 5 Mixed cellulose ester filter Omega M-083700AF ou Omega 15 180 FAAS 2 Nitric acid: perchloric acid The analytical results are expressed as total manganese.
Mn), Dust and compounds M-082500AFP (4:1), concentrated
73 hydrochloric acid finally,
905  MCE filter 37 concentrated nitric acd
915  MCE fiter 25
Manganese tetroxide 1 Mixed cellulose ester filter Omega M083700AF ou Omega 15 180 FAAS 2 Nitric acid: perchloric acd ~ The analytical results are expressed as total menganese.
73 1317-35-7 M-082500AFP (4:1), concentrated
hydrochloric acid finally,
905 MCE fitter 37 concentrated nitric acid
915  MCE filter 25
Mercury [7439-97-6], All forms 005 29 DRAM A directreading instrument (oy amalgameation) can be used for determining the
exceptalkyl (as Hg), vapour mercury in vapor form.
2A The lower limit of quantification is 3 Lo expressed as mercury.
Methane AX DREX Method RSST 9 C s for analyzing combustidle geses according to their lower
9C 74-82-8 explosive limit. Refer to the note about smple asphyxiants at the beginning of
the tables.
Methane AX Mylar sampling bag #Calibrated Instruments Inc. IC-5 5 GCHD RSST melhod 182-1is for analyzing tota_J mmzmom (Clto C4). Referto the
1821 74-82-8 1905 5 note about smple asphyxiants at the beginning of the tables.
By This method is currently under revaluation. Please contact the laboratory
Cusiomer service department to leam of its availability.
2-Methoxyethanol (EGME) 16 Rc  Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GGHD 96  Acetonitrile: ethanol (95:5)  Specific desorption must be cartied out for this substance.
183 109-86-4 2120 Actvated charooal #1
2-Methoxyethy/ acetate 24 Rc  Activated charcoal tube #SKC ST226-01 Madmum 02 10 GCAD 15 Cabon disufide
EGMEA
( ) 2120 Activated charcoal #1
1392 110-49-6
Methyl acetate 606 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 7 GCHD 215  Cabon disutiide
11 79209 70 2120 Actvated charooal #1 3
Methyl acrylate 3B R Activated charcoal tube #SKC ST226-73 impregnated with 005 12 GCHD 10  Cabon disuffide Methyl acrylate must be sampled specifically in reason of the sampling device
1462 96-33-3 4-tert-butylcatechol (TBC) used.
2189 Actvated charcoal with TBC
Methy! alcohol 262 Pc  Siica gel tube #SKC ST226-10 Maximum: 0.1 3 GCHD 60  Water Methanol must be sampled specifically in reason of the sampling device used and
Q-2 67-56-1 328 . 15 of the specific desorption solvant.
2140 Silica gel #1 Spediic desorption must be carried out for this substance.
Methyl amyl alcohol 104 Rc  Activated charcoal tube #SKC ST226-01 Maximum: 0.2 5 GCHD 25 Cabon disulfide
251 108-11-2 10 2120 Acivated charcodl #1 3
Methyl n-amyl ketone 233 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 49  Cabon disulfide

3161 110-43-0

2120 Activated charcoal #1
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Method # CAS (Mg /ma) Notations Sampling Device Lnin) ) w0 Digestion
Methyl chloroform 1910 Activated charcoal tube #SKC ST226-01 Madmum: 02 6 GGHD 57 Cabon disufide
o1 71-55-6 2460 2120 Acivated charcoal #1 3
Methyl ethyl ketone (MEK) 150 Anasorb 747 tube #SKC ST226-81 Maximum: 0.2 10 GCFD 30  Cabon disulfide An activated charcoal tube 100/50 mg (#2120) mey be used if the samples are
253 78-93-3 300 2190 Areso 747 3 refrigerated immediately after samping and desorbed as quickly as possble after
their amval at the laboratory. This altemative is recommended if other organic
substances must be analyzed simultaneously on the same sample.
Methyl isoamyl ketone 234 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 98  Catbon disuiide
262 110123 2120 Actvated charcoal #1
Methyl isobutyl ketone 205 Activated charcoal tube #SKC ST22601 Maximum: 0.2 10 GCFD 40  Cabon disulfide
123 108-10-1 310 2120 Actvated charcoal #1 3
Methyl methacrylate (monomer) 410 Anasorb 727 tube #SKC ST226-75 Maximun: 3 GCFD 19 Caton disulfide Methyl methacrylate must be sampled specifically in reason of the samping
852 80-62-6 2185 Aesob 727 025 device used.
Methyl propyl ketone 530 Activated charcoal tube #SKC ST226-01 Madimum 02 10 GCFD 110 Carbon disuifide
el 107-87-9 2120  Actvated charcoal #1
alpha-Methyl styrene 242 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 3 GCHFD 15  Cabon disuffide
rr2 98-83-9 84 2120 Activated charcoal #1 3
Methylcyclohexane 1610 Activated charcoal tube #SKC ST226-01 Maximum: 0 2 4 GCHD 320  Carbon disulide
w1 108872 2120 Actvated charooal #1
Methylcyclohexanol 234 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GGHD 140  Catbon disulfide
el 25639-42-3 2120 Actvated charcodl #1
Methylene chloride 174 C2 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 3 GCGHD 27 Cabon disuiide
z -09- BV

ar2 75-09-2 2120 Adivated charooal #1
4,4 'Methylene bis (2- 02 Rc  Glass fiber filter #SKC FLT-225-7 impregnated with 0.26 N 2 240 HPLOW 274 0.1 N potassum hydroxide  In the 4 hours following the sampiing, the filter must be transfered in a jar
chloroaniline) Q@ sulfuric acid solution in methanol. containing 4 mL of 0.1 N hydroxide potassium solution in methanol.

RP The numbers on the jar and on the sampling cassette must be the same.
3371 101-14 4 0

v 990 GRH2M Sampes are stable at 20“C for 60 days.
4,4'Methylene dianiline 081 Pc  Glass fiber filter #SKC FLT225-7 impregnated with 0.26 N 12 10 HAOW 012 0.1 N sodum hydroxide: In the 4 hours following the sampling, the filter must be transfered in a jar
2891 101-77-9 @ sulfuric acid methanal containing 4 mL of 0.1 N hydroxide potassium solution in methanol.

EM The numbers on the jar and on the sampiing cassette must be the same.

990 GRHZM

Sampkes are stable at 20°C for 60 days.
Matgerebis(4pherMisamnate)(MDl)nayaaeinteﬁerenoedﬂrg
sampling.




Table of substances analyzed by the IRSST 125
RROWE TWAEV Volumes
STEV Fl (TWAEV) Min.
Name Ceiling o (STEV) Value Desorption
; ; ; rate Principle ) " Remarks
Method # CAS (mg/md) Notations Sampling Device (Unin) L (ng)  Digestion
Methylene bis (4 phenyl 0051  BM  Glass fiber filter *#Milipore APA003705 pretreated in the 1 15  HAGW: 0041 Forthe gass fiber filter, The results of method 238-1 give the aevosol fraction in terms of manomeres and
Isocyanate) (MDI) laboratory in series with a polytetrafiuorocarbon (teflon) Fu solunon of . oigomeres. This method is always carried out cormn'nanﬂyp method 237-2.
2381 101-68-8 filter #MS| Z50WP03700 dmeh'/lfon‘namde. The results are then expressed as total r'(r)nm q total dgamgs
acetonitnle buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (N methyi-
917  PIF filter For the teflon filter, acetic  amino methyl)}9-anthracene) (MAMA).
GF filter anhydride: acetonitnie Immediately after sampling, the filter is handed with tweezers (face down) and
Vial placed in a vial containing 5 mL solution of 1 (2 methoxyphenyl) piperazine
(MOPP) in toluene.
The vial must bear the same nuber as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after sampling.
If possible, hardener must also be sent.
Methylene bis (4-phenyl 0051 EM  Glass fiber filter *#Millipore AP4003705 pretreated in the 15 HPLOWV- 0036 Forthe glass fiber filter, The resuits of method 237-2 give the vapor fraction in terms of monomeres and
isocyenatej (MDI) laboratory in series with a polytetrafiuorocarbon (teflon) Fu ZOIU“O” of m Thsmnﬁmd is always :atr;led ot m“"?”tgly‘o method 238-1.
2372 101-68-8 y imethyfformamide: results are expressed as total monomeres or total oligomeres.
flter #MS1 Z50WP03700 acetonitrle buffered to pH 3 *The glass fiber fitters are heated to 400°C and then impregated with (N methyk
917  PIF fiter For the teflon filter, acetic  amino methyf)9-anthracene) (MAMA).
GF filter anhydride; acetonitrile Immediately after sampiing, the filter is handled with tweezers (face down) and
Vial placed in a vial containing 5 mL solution of 1(2 methoxyphenyl) piperazine
(MOPP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The samples must be stored at 4°C, before and after sampiing.
If possible, hardener must also be sent.
Mica (respirable dust) 3P Cyclone in series with a polyvinyl chloride filter #Omega P- 17 180 Gav 5 The actual flow rate must be adjusted to the sampling site condlitions.
481 12001-26-2 08370K Additional information is available in Info Labo 91-03 and 92-02.
The gravimetric method for dusts is by definition nonspecific.
902  P\C filter 37 The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Mineral oil (mist) 5 Mixed cellulose ester filter Omega M-083700AF 15 100 FTIR 24 Cabon tetrachloride Undiiuted mineral oil must be supplied as reference.
512 8012-95-1 10 906 NCE fiter 37 Samping must be carried out with gpen cassette.
er The reference oil must be solubke in a halogenated solvent.
The lower limit of quantification may vary in fonction of the oil used.
Cigarette smoke may cause interference.
Molybdenum [7439-98-71] (as 5 Polyvinyl chioride filter Geiman 66467 15 180 FAAS 50  Hotwater Spedific sampling must be carried out for this substance.
Tre ical results are as total soluble .
Mo), Soluble compounds 903 PG fter-37 analyt expressed molybdenum.
2131
Molybdenum [7439-98-7] (as 10 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 50  Concenirated nitric acid, ther - Spedifc sampling must be carried out for this substance.
Mo) Insoluble compounds 082500AFP nitric acid: hydrochloric acid ~ The analytical results are expressed as total molybdenum.
731 @4
905  MCE filter 37
915  MCE filter 25
Naphthalene 52 Activated charcoal tube #SKC ST226-01 Meximum: 10 200 GORD 500  Carbon disufide Since a spedific analysis is recommended, no ather suibstance mey be: sampled
091 91-20-3 & 2120 Acivated charooal #1 » s 4
Neon AX DRielec Since neon is a simple asphyxiant, the method for determination of axygen in air
6C 7440 019 is used (RSST 26 C).

The reported minimum value is 1% oxygen.




Table of substances analyzed by the IRSST 126
RROWE TWAEV Volumes .
STEV Flow (TWAEV) Min.
Name Ceiling _ . . rate STEV) pringiple Value  Desorption Remarks
Method # cAS (mgm?) Notations Sampling Device Umin () Digestion
Nickel, Metal 1 Mixed cellulose ester fiterOmega M083700AF ou Omega M- 15 180 FAAS 2 Nitric acid: perchloric acid The analytical resuits are expressed as total nickel.
102 7440-02-0 082500AFP (4:1), concentrated
hydrochloric acid finally,
905  MCE fiter 37 concentrated nitric aaz
915  MCE fitter-25
Nickel [7440020], Insoluble 1 Mixed cellulose ester filter Omega M-083700AF ou Omega 15 180 FAAS 2 Niticacid: perchloric acd ~ The analytical resuilts are expressed as total nickel.
compounds (as Ni) MO82500AFP (4:1), concentrated
102 hydrochloric acid finally,
905  MCE filtter 37 concentrated nitric acid
915  MCE fiter 25
Nickel [7440020], Soluble 01 Polyvinyl chloride filter #Geiman 60714 15 180 FAAS 2 Hotwater Specilic sampling must be carried out for this substance.
compounds (as Ni) 903 PV fiter 37 The analytical results are expressed as total soluble nickel.
2142
Nickel sulfide roasting, fume 1 C1  Polyvinyl chloride filter Omega P-08370K 15 180 FAAS 2 Additional information is available in Info Lebo 91-03 and 92-02.
i RP The gravimetric method for dusts is by definition ific.
and dust (as Ni) P o2 RCersr g by nonspecific
481
Nicotine 05 R XAD-2 tube #SKC ST226-30-04 10 100 GGND 05  Ethyl acetate containing Nicotine must be sampled specifically in reason of the sampling device used and
2331 54-11-5 2152 XAD2 #2 diphenylamine as an intemal  of the specific desorption solvant.
standard Additional information is available in Info Labo 89 01.
Nitric acid 52 Treated silica gel tube SKC 226-1003 02 48 IcC @ 5  Solution of 18 mM sodum  Fve adds can be analyzed simultaneously, nemely hydrobromic, hydrochloric,
2111 7697-37-2 10 " 3 carbonate and 1.7 mM sodum nitric, phosphoric and sulfuric acids.
2147 Siica gel bicarbonate Resis are expressed as hydrobromic, hydrochioric, nitric, phosphoric and
sulfuric acid.
Samples are stable 21 days at 25°C.
All acd salts may cause positive interference.
Nitrogen AX DRlelec Since azote is a simple asphyxiant, the method for determination of axygen in air
2%C 7727-37-9 is used (RSST 26 C).
The reported minimum value is 1% oxygen.
Nitrogen dioxide 56 DRHelec The reported minmum value is 0.9 mght® (05 pom).
30B 10102-44-0
Nitrogen monoxide 31 DRHelec The reported minimum value is 12 mgh® (0.5 ppm).
06A 10102-43-9
Nitroglycerin (NG) Fc  Tenax tube #SKC ST226-35-03 10 15 GCED 3  Ehand Nitroglycerine must be sampled specifically in reason of the samping device used
841 55-63-0 2175 Terex and of the specific desorption solvant.
186
1-Nitropropane 91 Chromosorb-106 tube #SKC ST226 110 Maximum: 2 GCHD 4 Cabon disulfide
s121 108032 2127  Chomesobi06 00
2-Nitropropane 36 C2  Chromosorb-106 tube #SKC ST226-110 Maximum: 2 CCHD 14  Cabon disulide
302 79-46-9 RP 005
v 2127 Chromosorb-106
Nitrous oxide 0 DRPAD The reported minimum value is 0.09 mghr?® (0.05 porm).

39A 10024-97-2




Table of substances analyzed by the IRSST 127
RRQWE TWAEV Volumes .
Name CS;IIa/g Flow (-g\'i'ﬁliilf/)v) \'\//“|n Desorption
; ; ; rate Principle value  PESUI Remarks
Method # CAS (mg/m?) Notations Sampling Device (Umin) ) Digestion
Nonane 1050 Activated charcoal tube #SKC ST226-01 Maimum 02 4 GCFD 210 Carbon disulfide
061 111-84-2 2120 Activated charcoal #1
Octane 1400 Activated charcoal tube #SKC ST226-01 Maximum: 02 4 GCHO 290  Carbon disuffide
-65- 1750 3
w1 111659 2120 Activated charcoal #1
Ozone DRI Chi The reported minimum value is 0.008 mgim® (0.004 ppm).
05A 10028-15-6
02
Paraffin wax, fume 2 Polyvinyl chloride filter Omega P-08370K 15 180 Grav 25 Additional information is available in Info Labo 91-03 and 92-02.
48-1 8002-74-2 902 PVC filter 37 If the substance needs to be identified, a method must be developed using the
er conditions described in OSHA data sheet IMIS2000.
The gravimetric method for dusts is by definition nonspecific.
Parathion 01 Pc Supelco ORBO 49P tube, # 2-350 02-1 480 GCNPD 2 Toluene: acetone (90:10),
2281 56-38-2 containing an internal
2180 Orbo49P standard (tributylphosphate)
Particulates Not Otherwise 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Grav > Additional information is available in Info Labo 91-03, 92-02 and 98-06.
Classified (PNOC) (total dust) 902  PVC filter-37 The gravimetric method for dusts is by definition nonspecific.
er- The TLV s for dust containing no asbestos and less than 1% of crystalline silica.
481
Pentachlorophenol 05 P Mixed cellulose ester filter Omega M083700AF (37 mm) in 15 180 HPLCWV 9 The filter must be added to the contents of the impinger at the end of sampling.
46-1 87-86-5 @2 series with a glass fritted tip impinger #SKC IMP225-36-2
M containing 15 mL of ethylene glycol
1401 Trap
1402  Holster
1420 G impinger
908  MCE fitter 37
Pentaerythritol 10 Polyvinyl chloride filter Omega P-08370K 15 180 Grav 25 Additional information is available in Info Labo 91-03, 92-02 and 98-06.
481 115-77-5 002 P er37 The gravimetric method for dusts is by definition nonspecific.
er-
n-Pentane 350 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 4 GCFD 21 Caton disuffide
2 109 66 0 2120 Actvated charooal #1
Perchloroethylene 339 3 Activated charcoal tube #SKC ST226-01 Maximum 02 10 GCHD 68  Carbon disufide
W 2 12118 4 137 2120 Actvated charooal #1 3
Perlite (respirable dust) 5P Cyclone in series with a polyvinyl chloride filter #Omega P- 17 180 Grav %5 The actual flow rate must be adjusted to the sampling site conditions.
481 83969-76 O 08370K Additional information is available in Info Labo 91-03, 92-02 and 98-06.
The gravimetric method for dusts is by definition nonspecific.
902 P\ fitter 37 The TLV is for dust containing no asbestos and less than 1% of crystaline silica.
Perl/ite (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Grav 25 Additional information is available in Info Labo 91-03, 92-02 and 98-06.
481 83969-76-0 The gravimetric method for dusts is by definition nonspecific.
902 PAC fitter-37 The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
Phenol 19 R Glass midget impinger #SKC IMP 225-36-1 containing 15 mL 1 15 HPLCWV 62
124 108-95-2 of 0.1 N sodium hydroxide

1422  Goass midget impinger




Table of substances analyzed by the IRSST 128
RROWE TWAEV Volumes
STEV Flow (TWAEV) Min.
Name Ceiling (STEV) Value Desorption
; i ; rate Principle o Remarks
Method # CcAS (mgim?) Notations Sampling Device Umin) O (9) Digestion
Phosphoric acid 1 Treated silica gel tube SKC 226-10-03 02 48 ICCD 25  Soluon of 18 mM sodum  Fve acids can be analyzed simultaneously, namely hydrobromic, hydrochloric,
2111 7664-38-2 3 2147 Sica gel 3 carbonate and 1.7 mM sodium nitric, phosphoric and sulfuric acids.
ica bicarbonate Resuits are expressed as hydrobromic, hydrochloric, nitric, phasphoric and
sulfuric acid.
Samples are stable 21 days at 25°C.
All acid salts may cause positive interference.
Phthalic anhydride 61 Mixed cellulose ester filter Omega M-083700AF 15 100 HACW 60 Weter
81 85-44-9 905  MCE fiter 37
Picloram 10 Polyvinyl chloride filter Omega P-08370K 15 180 Gav Additional information is available in Info Lebo 91-03, 92-02 and 98 06.
481 1918-02-1 902  PC filter 37 If the substance needs to be identified, a method must be developed using the
conditions described in C8HA data sheet IMIS2017.
The gravimetric method for dusts is by definition nonspecific.
Piperazine dihydrochloride 5 Polyvinyl chloride filter Omega P-08370K 15 180 Gav 2 Additional information is avaiable in Info Lebo 91-03,92-02 and 98 06.
481 142-64-3 902 PV filter 37 If the substance needs to be identified, a method must be developed using the
conditions descriced in OSHA data sheet IMISP155.
The gravimetric method for dusts is by definition nonspecific.
Plaster of Paris (respirable 5P Cyclone in series with a polyvinyl chloride filter Omega P- 17 180 Gav p:3) The actual flow rate must be adjusted to the sampling site condlitions.
dust) 08370K Additional information is available in Info Labo 91-03, 92-02 and 98-06.
481 26499-65-0 The gravimetric method for dusts is by definition nonspecific.
902  P\C filter 37 The TLV s for dust containing no asbestos and less than 1% of crystalline siica.
Plaster of Paris (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiable in Info Lebo 91-03, 92-02 and 98-06.
481 26499-65-0 902 P fiter-37 The gravimetric method for dusts is by definition nonspecific.
er- The TLV s for dust containing no asbestos and less than 1% of crystalline silica.
Portland cement (respirable 5P Cyclone in series with a polyvinyl chloride filter Omega P- 17 180 Gav 5 The actual flow rate must be adiusted at the sampling site conditions.
dust) 08370K Additional information is available in Info Labo 91 03 and 92-02.
481 65997-15-1 The gravimetric method for dusts is by definition nonspecific.
902 P\Cfitter 37 The TLV s for dust containing no asbestos and with a percentage of cristalline
silica less than 1 %.
Portland cement (total dust) 10 Pt Polyvinyl chloride filter Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
481 65997-15-1 902  PCfiter37 The gravimetric method for dusts is by definition nonspeciic.
- The TLV is for dust containing no asbestos and with a percentage of cristalline
silica less than 1 %.
Potassium hydroxide Polyvinyl chloride filter #Gelman 60714 15 180 FAAS 125  Demineralized water at room A specific sampling must be carried out for this substance.
2881 1310-58-3 903 RC fiter37 temperatLre The analytical results are expressed as potassium (soluble compounds).
2
Propane 1800 DRIEX IRSST method 9 C is for analyzing combustidle gases according to their lower
9C 74-98-6 explosive limit. Refer to the note about simple asphyxiants at the beginning of
the tables.
Propane 1800 Mylar sampling bag #Calibrated Instruments Inc. IC 5 5 GG RSST method 182-1 is for analyzing total hydrocarbons (C1 to C4). This method
Y 0q. is currently in revaluation. Please contact the laboratory's Cusiomer service
1821 74-98-8 1905 5 - e Y
Bag department to leam of its availability.
n-Propyl acetate 835 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GGHD 420  Carbon disulfide
1681 109-60-4 1040 2120 Adi " 3
n-Propyl alcohol 49 Pc  Activated charcoal tube #SKC ST226-01 Madimum 02 10 GCFD 250 Carbon disuifide
931 71-23-8 615 3

2120 Activated charcoal #1
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RROWE TWAEV Volumes .
N STEV Flow (TWAEV) Min.
ame Ceiling (STEV) e Value Desorption
; ; ; rate Principle Remarks

Method # CAS (mgim?) Notations Sampling Device Umin O P (ug Digestion

Propylene AX DRIEX IRSST method 9 C is for analyzing combustible gases according to their lower

9C 115-07-1 explosive limit. Refer to the note about smple asphyxiants at the beginning of
the tables.

Propylene glycol monomethyl 369 Activated charcoal tube #SKC ST226-01 02 10 GCFD 74 Methylene chioride: Methanol - Specific desorption must be carried ot for this substance.

ether %3 2120 Actvated charooal #1 ©55)

341 107-98-2

Pyridine 16 Activated charcoal tube #SKC ST226-01 Maximum 02 5 GCNPD 4 Methykene chioride Pyridine must be sampled spedifically in reason of the sampling device used and

1991 110-86-1 2120 Adi # of the specific desorption solvent.

Rouge (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03,92-02 and 93 06.

481 902 PG fiter 37 The gravimetric method for dusts is by definition nonspecific.

er The TLV is for dust containing no asbesios and less than 1% of crystaline silica.

Rubber solvent (Naphtha) 1570 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GGHD 800  Carbon disulfide A process sample must be supplied.

141 8030-30-6 2120  Acivated charcoal #1

Silica, Amorphous, 6 Pt Polyvinyl chloride filter Omega P-08370K 15 180 Gav Additional information is avaiiable in Info Labo 91-03 and 92-02.

Diatomaceous earth 002 P fiter 37 The gravimetric method for dusts is by definition nonspecific.

(uncalcined) (total dust) The standard is for dust containing no ashestos whose percentage of crystaliine

i It 0,

481 61790-53-2 siica is less than 1%.

Silica, Amorphous, gel(total 6 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 2 Additonal information is avaiable in Info Labo 91-03 and 92-02.

dust) 002 PC fiter-37 The gravimetric method for dusts is by definition nonspecific.

481 63231-67-4 jegandaﬂisfordﬂwmainingmaﬂnescsmkmepemmeduyslalﬁne
silica is less than 1%.

Silica, Amorphous, 6 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.

precipitated (total dust) 002 PG fiter-37 The gravimetric method for dusts is by definition nonspecific.

481 1343-98-2 er The standard s for dust containing no asbesios whase percentage of crystaline
silica is less than 1%.

Silica, Crystalline, Cristobalite 005 P Cyclone in series with a silver membrane filter from Selas 17 1000 XD This method must only be used in certain spedific cases. Nomally, IRSST method

(respirable dust) 206-2 is used.

907 filter 25 .. . )

%63 14464-46-1 Ag The reported minmum value is undetermined.

Silica, Crystalline, Cristobalite 005 P Cycdlone in series with a polyvinyl chloride filter #Omega P- 17 1000 XD 6

(respirable dust) 08370K

2062 14464-46-1 902 P fiter37

Silica, Crystalline, fused 01p Cydlone in series with a polyvinyl chloride filter #Omega P- 17 800 FTR 6

(respirable dust) 08370K

sl 60676-86-0 902 P\C fiter-37

Silica, Crystalline, fused 01P Cyclone in series with a silver membrane filter from Selas 17 800 XD 15 This method must only be used in certain specific cases. Nomally, RSST method

(respirable dust) 907  Agfiter 25 206-2 is used.

563 60676-86-0

Silica, Crystalline, fused 01pP Cyclone in series with a polyvinyl chloride filter #Omega P- 17 800 XD 6

(respirable dust)
2062 60676-86-0

08370K

902 P\ fiter-37




Table of substances analyzed by the IRSST 130
RROWE TWAEV Volumes .
Name CSelllTEr:/g Flow a(—g'pliilf/)v) \'\/ll;lr:e Desorption
: : ; rate Principle ) X Remarks
Method # CAS (mglm?) Notations Sampling Device Umin) o (ug)  Digestion
Silica, Crystalline, Quartz 01P Q  Cydlone in series with a silver membrane filter from Selas 17 800 XD 15 This method must only be used in certain specific cases. Nomally, RSST method
(respirable dust) BV 907  Agfiter25 2062 is used.
563 14808-60-7
Silica, Crystalline, Quartz 01P @ Cydonein series with a polyvinyl chloride filter #Omega P- 17 800 FTR 6
(respirable dust) EM 08370k
781 14808-60-7 902  P\C fiter-37
Silica, Crystalline, Quartz 01P @ Cycone in series with a polyvinyl chioride filter #Omega P- 17 800 XD 6
(respirable dust) BM  0g370K
262 14808-60-7 902 P\C fitter 37
Silica, Crystalline, Tridymite 005 pr Cyclone in series with a polyvinyl chloride filter #Omega P- 17 1000 XD The reported minimum value is undetermined.
(respirable dust) 08370K
2062 15468-32-3 002  P\C fiter-37
Silica, Crystalline, Tridymite 005 P Cyclone in series with a silver membrane filter from Selas 17 1000 XD This method must only be used in certain specific cases. Normally, IRSST method
(respirable dust) 206 2 is used.
907 filter 25 i ; ;
%3 15468-32-3 Ag The reported minimum value is undetermined.
Silica, Crystalline, Tripoli 01FPr Cyclone in series with a polyvinyl chloride filter #Omega P- 17 800 FTR 6
(respirable dust) 08370K
781 1317-95-9 902 P\C fiter-37
Silica, Crystalline, Tripoli 01lPr Cyclone in series with a silver membrane filter from Selas 17 800 XD 15 This method must only be used in certain specific cases. Nomally, RSST method
(respirable dust) 907  Agfiter 25 206 2 s used.
563 1317-95-9
Silica, Crystalline, Tripoli 01Fr Cyclone in series with a polyvinyl chloride filter #Omega P- 17 800 XD 6
(respirable dust) 08370K
262 1817-95-9 902 PC fiter 37
Silicon (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiable in Info Labo 91-03 and 92-02.
481 7440-21-3 002  FAC flerar The gravimetric method for dusts is by definition nonspecific.
The standard is for dust containing no asbestos whose percentage of crystaline
silica is less than 1%.
Silicon carbide (non fibrous) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is available in Info Labo 91 03 and 92-02.
(total dust) ﬁI The gravimetric method for dusts is by definition nonspecific.
902 P fitter-37 The standard s for dust containing no asbestos whose: perceniage of crystaline
481 409-21-2 o
silica is less than 1%.
Silver, Metal 0.1 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 ETAAS 005 Concentrated nitric acid Specific sarrphg must be carried out for this s_ubs(ame.
203 7440-22-4 082500AFP The analytical results are expressed as total silver.
905  MCE fitter 37
915  MCE fiter 25
Soapstone (respirable dust) 3m Cyclone in series with a polyvinyl chloride filter #Omega P- 17 180 Gav 25 The actual flow rate must be adjusted to the samping site condiions.

481 14378-12-2

08370K
902 P\ fitter-37

Additional information is available in Info Labo 91-03 and 92-02.

The gravimetric method for dusts is by definition nonspecific.

The standard is for dust containing no asbestos whase percentage of crystalline
siica is less than 1%.
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RRQWE TWAEV Volumes .
Name Cs;ﬁr:/g Flow ([;\1,'?;/)\/) \'\/21n Desorption
’ " ; rate Principle ue Remarks
Method # CAS (mglm3) Notations Sampling Device Umin) L (19) Digestion
Soapstone (total dust) 6 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav % Addiional information is avaiable in Info Lebo 91-03 and 92-02.
481 14378-12-2 002 P filter-37 The gravimetric method for dusts is by definition nonspecific.
The standard is for dust containing no ashestos whose percentage of crystalline
siica is less than 1%.
Sodium hydroxide Polyvinyl chloride 5 pm filter Gelman 66467 15 180 FAAS 25  Demineralized water at room A specific sampling must be carmied out for this sulbstance.
287-1 1310-73-2 temperature The analytical results are expressed as sodum (soluble compounds).
2 903 P\ fiiter-37
Starch (total dust) 10 Pt Polyvinyl chioride filter Omega. P-08370K 15 180 Gav 2% Addiional information is avaiable in Info Labo 91-03, 92-02 and 98-06.
481 9005-25-8 . The gravimetric method for dusts is by definition nonspecific.
910 P\C filter 37 with capsule (AcoL+Cap) “The TLV is for dust containing no asbesios and less than 1% of crystaline siica.
Stoddard solvent 525 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCHD 275  Catbon disulfide A process sample must be supplied.
80-1 8052-41-3 2120 ) "
Styrene (monomer) 213 Fc DRPAD The reported minmmum value is of 0.5 mgh'® (0.12 ppm).
3A 100-42-5 426 C3
Styrene (monomer) 213 e 3M Organic Vapor Monitor #3500 GCFD 27 Catbon disuffide The recommended sampling time is of 4 hours, although it may be variable.
3181 100-42-5 426 a 2605 . .
Styrene (monomer) 213 R Activated charcoal tube #SKC ST226-01 Maximum: 0.2 5 GCFD 27 Cabon disuffide
313 100-42-5 426 a 2120 ) “ 3
Sucrose 10 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiable in Info Labo 91-03, 92-02 and 98-06.
481 57-50-1 902 PCifiter-37 The gravimetric method for dusts is by definition nonspecific.
Sulfur dioxide 52 DRlelec The reported minmum value is 13 mght® (0.5 pprm).
8B 7446-09-5 13
Sulfuric acid 1 Treated silica gel tube SKC 226-10 03 02 48 ICCD 25  Soluon of 18 mM sodum  Fve adds can be analyzed simuitaneously, namely hydrobromic, hydrochioric,
2111 7664-939 3 2147 Sii carbonate and 1.7 mM sodium nitric, phosphoric and sulfuric acids.
iica. gel bicarbonate Resulls are expressed as hydrobromic, hydrochloric, nitric, phasphoric and
sulfuric acid.
Sampes are stable 21 days at 25°C.
All acid salts may cause positive interference.
Talc, fibrous 1 flcc Cl Mixed cellulose ester filter #Environmental Express F250800 0516 400 POOM Open casette samping. - "
2431 EM  and cassette with a conductive extension #Environmental A flow rate not exceeding 2.5 Limin is recommended for determining an average
concentration.
0025100
Bxpress The method applies 0 the counting of fibers other than asbestos whase
918  MCE fiter-25 refractive index is compatible with the mounting solution.
The reported minimum value is 25 fbersimn.
TALC, nonfibrous (respirable 3m Cyclone in series with a polyviny! chloride filter #Omega P- 17 180 Gav 25 The actual flow rate must be adjusted to the sampling site conditions.
dust) 08370K Additional information is available in Info Labo 91-03 and 92-02.
481 14807-96-6 The gravimetric method for dusts is by definition nonspecific.
902 P\ filter 37 The standard is for dust containing no ashestos whose percentage of crystalline
siica is less than 1%.
Tantalum [7440-25-7], metal 5 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiable in Info Labo 91-03 and 92-02.

and oxide dusts (as Ta)
481

902 P\ fiter-37

The gravimetric method for dusts is by definition nonspecific.
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RROWE TWAEV Volumes ‘
Name STEV Flow (TWAEV) Min.
Ceiling (STEV) i Value Desorption
; ; ; rate Principle T Remarks
Method # cAS (mg/m3) Notations Sampling Device (Umin) ) (ng) Digestion
1,1,2,2 Tetrachloro-1,2- 4170 Activated charcoal tube #SKC ST226-01 Maximum: 2 GCD 417 Cabon disuffide Since a specific analysis is recommended, no other substance may be sampled
difl th 005 i .
ifluoroethane 2120 ivated “ simultaneously.
1901 76-12-0
1,1,2,2-Tetrachloroethane 69 Fc  Activated charcoal tube #SKC ST226 01 Maximum: 0.2 10 GGHD 17 Caon disulide
Bl 79345 2120 Actiated charcoal #1
Tetrahydrofuran 300 Activated charcoal tube #SKC ST226-01 Maximum: 02 9 GCHD 53 Catbon disufide
11 109-99-9 2120 Acivated charooal #1
4,4'-Thiobis (6-tert-butyl-m- 10 Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 25 Additional information is avaiiable in Info Labo 91-03 and 92-02.
cresol The gravimetric method for dusts is by definition nonspecific.
) 902  P\(C fiter-37 9 by
481 96-69-5
Tin (7440-31-5), Oxide and 2 Mixed cellulose ester filter Omega M083700AFor Omega M- 15 180 FAAS 50  Concentrated hydrochioric acid Specific samping must be: carried out for this substance.
inorganic compounds, except 082500AFP The analytical results are expressed as total tin.
SnH4 (as S
nH4 (as Sn) 905  MCE fiter 37
51
915 MCEfler 25
Tin, Metal 2 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 50  Concentrated hydrochloric acid Specific sampling must be caried out for this substance.
51 7440-31-5 082500AFP The analytical results are expressed as total tin.
905  MCE fitter 37
915  MCE fitter 25
Titanium dioxide (total dust) 10 Pt Polyvinyl chloride filter #Omega P-08370K 15 180 Gav 5 Additional information is available in Info Labo 91 03 and 92-02.
481 13463-67-7 002 P fiiter 37 The gravimetric method for dusts is by definition nonspecific.
The standard is for dust containing no asbestos whose percentage of crystalline
siica is less than 1%.
Toluene 37 Activated charcoal tube #SKC ST226-01 Maxmum 02 5 GCHD 10 Cabon disuifide
162 108-88-3 565 2120 A " 3
Toluene diisocyanate (TDI) 0036 EM  Glass fiber filter *#Millipore AP4003705 pretreated in the 1 15 HLCUV- 0031 For 1he glass fiber filter, Tne results of method 23_61 gve the aetosd fraction in terms of monomeres and
(isomers mixture) 014 laboratory in series with a polytetrafiuorocarbon (teflon) Fu Zd“mn of o m mﬁf‘;n‘e‘fm s aM/aystcat;ed out cormnrtla?:Jyto method 226-2.
4 imethyformarmide: resuits are expressed as total monomeres or total oigomeres.
261 26471625 filter #\IS| ZS5OWP03700 acetoniirie buffered to pH 3 *The glass fiber fiters are hected to 400°C and then impregriated with (N methyk
917  PIF filter Far the teflon filter, acetic amino methyl) 9 anthracene) (MAMA).
GF filter anhydride: acetonitrile Immediately after sampiing, the filter is handed with tweezers (face down) and

Vial

piaced in a vial containing 5 mL solution of 12 methoxyphenyl) piperazine
(VOPP) in toluene.

The vial must bear the same rumber as the sampling cassette.

The cassette and the vial are retumed to the laboratory.

The samples must be stored at 4°C, before and after sampling.

If possible, hardener must also be sent.
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RRQWE TWAEV Volumes A
Name CSeTl IFT_rY Flow (I\s/\'erElf/\)/) \’\/A IT' Desorption
. : ; rate Principle Value R Remarks
Method # CAS (mg/m?) Notations Sampling Device (Umin) (9) Digestion
Toluene diisocyanate (TDI) 0036 EM  Glass fiber filter *#Millipore AP4003705 pretreated in the 1 15 HACW- 0029 Forthe gass fioer filter, The results of method 226-1 give the aerosol fraction in terms of monomeres and
(isomers mixture) 014 laboratory in series with a polytetrafluorocarbon (teflon) Fu solution of ) oligomeres. This method is always carried out concomitantly u_) method 236-2.
2261 26471-62-5 filter MSI Z50WP03700 dnﬂMfgrmamde: The resuilts are then expressed as total monomeres o total dgomer_m
acetonitile buffered to pH 3 *The glass fiber filters are heated to 400°C and then impregnated with (Nmethy-
917  PIF fiter For the teflon filter, acetic  amino-methyl)-9-anthracene)(MAMA).
GF filter anhydride: acetonitrile Immediately after sampiing, the filter is handied with tweezers (face down) and
Vial placed in a vial containing 5 mL solution of 142 methoxyphenyl) piperazine
(MOPP) in toluene.
The vial must bear the same number as the sampling cassette.
The cassette and the vial are retumed to the laboratory.
The sanmples must be stored at 4°C, before and after sampling.
If possible, hardener must also be sent.
1,1,2-Trichloroethane 55 Fc Activated charcoal tube #SKC ST226-01 Madum 02 10  GCAD 2 Cabon disufide
1021 79-00-5 2120 Ac #“
Trichloroethylene 269 Activated charcoal tube #SKC ST226-01 Maimum02 10 GCPD 58 Cabon disifide
3 79-01-6 1070 2120 Advated charooal #1 3
Trichlorofluoromethane Activated charcoal tube #SKC ST226-09 Masimum: 4 GCFD 1120 Cabon disulfide Trichiorofiuoromethane must be sampled specifically in reason of the samping
1511 75-69-4 ) 005 device used.
5620 2121 Activated charcoal #2
1,1,2 Trichloro-1,2,2- 7670 Activated charcoal tube #SKC ST22601 Maximum: 15 GCFD 570  NNDmethylacetamide A specific desorption must be carried out for this substance.
trifluoroethane 9590 2120 ; “ 0.05 0.75
1911 76-13-1
Trimethyl benzene 123 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFD 62  Cabon disulide
251-1 25551-13-7 2120 Ach “
Turpentine 556 Activated charcoal tube #SKC ST226-01 Maxdmum 02 10 GCGFD 125  Cabon disulfide A process sampe must be supplied.
2541 8006-64-2 2120 ) “
n-Valeraldehyde 176 Orbo 23 tube #Supelco 2-0257 01 10 GOMS 03 Touere Before and after sampling, tubes must be stored in a freezer. The sheff life of
3341 110-62-3 2186 Ot 23 these tubes is limited, order only the quantity necessary for the sampling.
The eleven following aldehydes are determined simultaneously: acetaldehyde,
isobutyraldehyde, isovaleraldehyde, propionaldehyde, butyraldehyde, furfural,
heptanal, hexanal, valeraldehyde, acrokeine and formaldehyde.
Specific desorption must be camied out for this substance.
The use of an "lcepak’ is not necessary when shipping samples.
Vinyl acetate 35 ORBO-92 (Carboxen-564 carbon molecular sieve) Maximum: 0.2 1 GCHD 75  Methylene choride: methanol  Vinyl acetate must be sampled specifically in reason of the sampling device used
2082 108-05-4 0 2105 CFED @ 3 (955) and of the spedific desorption solvant.
Vinyl chloride (monomer) 25 C1 Activated charcoal tube #SKC ST226-01 Mavimum: 5 GCHD 064  Carbon disulfide Since a specific analysis is recommended, no ather substance may be sampled
862 75-01-4 13 RP ! 005 0.75 smultaneously.
gy 2120 Actvated charcoal #1
VM&P Naphtha 1370 Activated charcoal tube #SKC ST226-01 Maximum: 0.2 10 GCFD 170 Cabon disulfide A process sample must be supplied.
291 8032-32-4

2120 Activated charcoal #1
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RRQWE TWAEV Volumes .
N Flow (TWAEV) Min.
ame Ceiling (STEV) Value Desorption
- ; ; rate Principle Remarks
Method # CAS (mgim?) Notations Sampling Device (Umin) L (H9) Digestion
Welding fumes (not otherwise 5 Polyvinyl chloride filter Omega P082550 (25 mm) or P- 15 180 Gav ] To evaluate welding fumes, personal sampling must be carried out within the
classified) 08370K (37 mm) or mixed cellulose ester filter Omega M- mesk o
481 082500AFP (25 mm) or M-083700AF (37 mm) if any metal Aﬂfm information is g’gﬁ,"‘ '”2*;:‘?;09103 and 92:02.
analysis is required gravimetric method is by definition nonspecific.
914 P fitter 25
916  MCE fiter 25
Wood dust (red cedar) 25 Polyvinyl chloride filter, with capsule (Accu-Cap) 15 180 Gav 25 Additional information is available in Info-Labo 91-03,92-02 and 98-06.
481 ) The gravimetric method for dusts is by definition nonspecific. The standard is for
910 P fiter 37 with capstie (Accu Can) dust containing no ashestos and with a perertage of cristaline siica less than
1%.
Wood dust hard and soft, 5 Polyvinyl chloride filter, with capsule (Accu-Cap) 15 180 Gav 25 Additional information is available in InfoLabo 91-03,92-02 and 98 06.
exceptred cedar . The gravimetric method for dusts is by definition nonspecific. The TLV is for dust
B81 910 PC filter 37 with capsule (oouCap) containing no ashestos and with a peroertage of cristaline siica kess than 1%6.
Xylene (0-,m-,p-isomers) 434 Activated charcoal tube #SKC ST226-01 Maimum 02 12 GCRD 50 Carbon disuffide
lor2 1330-20-7 &t 2120 Adtvated charcoal #1 3
Zinc chloride, fume 1 Mixed cellulose ester filter Omega MO83700AF or Omega M- 15 180 FAAS 1 Nitic acid: perchloric acid The analytical results are expressed as total zinc.
172 7646-85-7 0B2500AFP (4:1), concentrated
hydrochloric acid finally,
905 MCE fitter 37 concentrated nitric acid
915  MCE filter 25
Zinc chromates (as Cr) 001 C1l 15 360 ICVIS 02  Sodum hydroxide: sodum The fitter must be handed with plastic tweezers and be transferred to a
2711 13530-65-9 RP carbonate: water (2:3:95)  polyethylene container within one hour after sampling.
BV The sample must be analyzed within two weeks.
Polyvinyl chloride filter Omega P-50370K and polyethylene The analytical resuits are expressed as total chromium M (hexavalent chromium).
container Wie samples for chromates can be carried out, and the required equipment is
1116 PE container available at the IRSST (#2625).
Zinc stearate 10 P%?yzvinyl %ﬁoﬁlé%r fﬂer #Omega P-08370K or mixed cellulose 15 180 Gav 25 Additional information is avaiiable in InfoLabo 91-03 and 92-02.
481 557-05-1 ester filter Omega M-083700AF if metals are required. The gravimetiic method for dusts is by definiion nonspeciic.
902  P\C filter 37
913  MCE filter 37
Zinc, oxide, Dust (total dUSt) 10 Pt Polyvinyl chloride filter #Omega P-08370K or mixed cellulose 15 180 Gav 25 Additional information is available in Info Labo 91-03 and 92-02.
481 1314-13-2 ester filter Omega M-083700AF if metals are required. The gravimetric method for dusts is by definition nonspecifc. o
The TLV is for dust containing no asbestos and less than 1% of crystalline silica.
902 P filter 37
913  MCE filter 37
Zinc, oxide, Fume 5 Mixed cellulose ester filter Omega M-083700AF or Omega M- 15 180 FAAS 1 Nitric acid: perchioric acd The analytical results are expressed as total zinc.
172 1314-13-2 10 082500AFP (4:1), concentrated
hydrochloric acid finally,
905  MCE filter 37 concentrated nitric acid

915  MCE filter 25
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Name Flow  Sampling Min. .
rate volume o Valye  Desorption Remarks
Method # CAS Sampling device (Umin) O Principle (ug) Digestion
Acenaphtene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 GCMS -« 002 Bermere The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
2252 83-32-9 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after sampiing. The tubes and filters must be shipped together.
2187 Otp 42 There is no reference value for the standard, but the concentration might be measured by targeting the
lowest limit of detection possible, given the carcinogenicity designation C2.
911 GFfitter-37 The ten following hydrocarbons are determined simuttaneously: acenaphthene, fiuorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz@janthracene, benzo(e)pyrene, benzo@)pyrene.
Anthracene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 GoMS 002  Berzere The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
2052 120-12-7 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after sampling. The tubes and filters must be shipped together.
There is no reference value for the standard, but the concentration might be measured by targeting the
2187 Oto 42 lowest limit of detection possible, given the cardinogenicily designation C2.
911  GFfiter-37 The ten following hydrocarbons are determined simultaneously. acenaphthene, fluorene, phenarttrere,
anthracene, fluoranthene, pyrene, chrysene, benz(@)anthracene, benzo(e)pyrene, benzo@)pyrene.
Benz(a)anthracene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 GoMS 002 Bezere The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
2052 56-55-3 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after samping. The fibes and filters must be shipped together.
There is no reference value for the standard, but the concentration might be measured by targeting the
2187 Oto 42 lowest limit of detection possible, given the carcinogenicity designation C2.
911 GFfilter 37 The ten following hydrocarbons are determined simultaneously: acenaphthene, fluorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(@anthracene, benzoe)pyrene, benzo@pyrene.
Benzo(e)pyrene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 Vs 002  Berzere The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
252 192-97-2 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after samping. The tubes and filters must be shipped together.
There is no reference value for the standard, but the concentration might be measured by targeting the
2187 Qo 42 lowest limit of detection possible, given the cardinogericity designation C2.
911 GF fiter-37 Tre ten following hydrocarbons are determined simuitaneously. acenaphthene, fluorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(g)anthracene, benzole)pyrene, benzo@)pyrere.
Butyraldehyde Orbo 23 tube #Supelco 2-0257 01 o M 01 Towere Before and after sampling, tubes must be stored in a freezer. The sheflife of these tuibes is limited, order
3241 123-72-8 2186 Obo 23 orly the quantty necessaty for the samping.
The eleven following aldehydes are determined simultaneously: acetaldehyde, isobutyraldehyde,
isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal, hexanal, valeraldehyde, acroleine
and formaldehyde.
Specific desorption must be carried ot for this substance.
The use of an "lcepak’’ is not necessary when shipping samples.
Endotoxins Treated glass fiber filter #Gelman 61652 20 480  WMSS Pyragen free water An agreement must irst be mece with the person in charge of the RSST microbiology laboratory.
3321 935  GF Fiter-Treated
Fluoranthene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 GoMs 002 Bezere The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
2252 200440 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after samping. The tubes and filters must be shipped together.
There is no reference value for the standard, but the concentration might be measured by targeting the
2187 Oto 42 lowest limit of detection possible, given the carcinogenicity designation C2.
911 GFfilter 37 The ten following hydrocarbons are determined simuitaneously: acenaphthene, fluorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(@anthracene, benzo(e)pyrene, benzo@pyrene.
Fluorene Glass fiber filter pretreated in the laboratory, #Millipore 2 960 GoMs 002 Bezere The samping train consists of a cassette followed by the sampling tube. The samples must be stored in the
2052 86737 AP4003705 in series with an Orbo-42 tube #Supelco 2-0 freezer after sampling. The tLibes and filters must be shipped together.
2187 Ofp 42 There is no reference value for the standard, but the concentration might be measured by targeting the

911  GFfiter-37

lowest limit of detection possible, given the carcinogenicity designation C2.
The ten following hydrocarbons are determined simultaneously: acenaphthene, fuorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(@)anthracene, benzoe)pyrene, benzo@ypyrene.
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Name

Method# CAS

Flow  Sampling
volume

O]

rate
Sampling device (L/min)

Min.

Value Desorption

Principle  (ug)

Digestion

Remarks

Heptanel
32111 111-71-7

Orbo 23 tube #Supelco 2-0257 01
2186 Oto 23

10

Gavs

004

Tolene

Before and after sampling, tubes must be stored in a freezer. The sheff life of these tubes is limited, order
only the quantity necessary for the sampling.

The eleven following aldehydes are determined simultaneously: acetaldehyde, isobutyraldehyde,
isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal, hexanal, valeraldehyde, acroleine
and formaldehyde.

Specific desorption must be carried out for this substance.

The use of an "lcepak’ is not necessary when shipping samples.

Hexanal
3271 66-25-1

Orbo 23 tube #Supelco 2-0257 01
2186 Ofo 23

007

Tolene

Before and after sampling, tubes must be stored in a freezer. The sheff life of these tubes is limited, order
only the quantity necessary for the sampling.

The eleven following aldetydes are determined simultaneously: acetaldehyde, isobutyraldehyde,
isovaleraldehyde, proponaldehyde, butyraldehyde, furfural, heptanal, hexanal, valeraldehyde, acroleine and
formaldehyde.

Specific desorption must be carried out for this substance.

The use of an "lcepak is not necessary when shipping samples.

Isobutyraldehyde
3251 78-84-2

Orbo 23 tube #Supelco 2-0257 01
2186 Oto 23

003

Touene

Before and after sampling, tubes must be stored in a freezer. The sheff life of these tubes is limited, order
only the quantity necessary for the sampling.

The eleven following aldehydes are determined simultaneously: acetaldehyde, isobutyraldehyde,
isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal, hexanal, veleraldehyde, acroleine
and formaldehyde.

Specific desorption must be carried out for this substance.

The use of an "lcepak is not necessary when shipping samples.

Isoflurane
2851 26675-46-7

Activated charcoal tube #SKC ST226-01
2120 Activated charcoal #1

Maximum: 02

GCHD

Carbon disutfide

Since a specific analysis is recommended, no other substance may be sampled simultaneously.
The Swedish National Board of Occupational Safety and Health has recommended a reference value of 80
mgfr#

Isovaleraldehyde
3301 590-86-3

Orbo 23 tube #Supelco 2-0257 01
2186 Oto 23

005

Touene

Before and after sampling, tubes must be stored in a freezer. The shef life of these tubes is limited, order

only the quantity necessary for the sampling.

The eleven following aldehydes are determined simultaneously: acetaldehyde, isobutyraldehyde,

isovaleraldehyde, propionaldehyde, butyraldehyde, furfural, heptanal, hexanal, valeraldehyde, acroleine
and formaldehyde.

Specific desorption must be carried out for this substance.

The use of an "lcepak” is not necessary when shipping samples.

Phenanthrene
2252 85-01-8

Glass fiber filter pretreated in the laboratory, #Millipore 2
AP4003705 in series with an Orbo 42 tube #Supelco 2-0

2187 Oto 42
911 GFfiter37

GCVs

0.02

The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
freezer after sampling. The tubes and filters must be shipped together.

There is no reference value for the standard, but the concentration might be measured by targeting the
lowest limit of detection possible, given the carcinogenicity designation C2.

The ten following hydrocarbons are determined simultaneously: acenaphthene, fiuorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(@)anthracene, benzoe)pyrene, benzolalpyrene.

Propionaldehyde
3231 123-38-6

Orbo 23 tube #Supelco 2-0257 01
2186 Qo 23

GCVs

004

Toene

Before and after sampling, tubes must be stored in a freezer. The sheff life of these tubes is limited, order
only the quantity necessary for the sampiing.

The eleven following aldehydes are determined simultaneously: acetaldehyde, isobutyraldehyde,
mbabdmbpopmdddubﬂmabdwdemmralhemmvamedydeauobmaﬂ

Speufcdmmmmstbecamedoutformlsswsarm
The use of an "lcepak is not necessary when shipping samples.

Pyrene
2252 129-00-0

Glass fiber filter pretreated in the laboratory, #Millipore 2
AP4003705 in series with an Orbo 42 tube #Supelco 2-0

2187 Oto 42
911  GFfiter-37

002

The sampling train consists of a cassette followed by the sampling tube. The samples must be stored in the
freezer after sampling The tubes and filters must be shipped together.

There is no reference value for the standard, but the concentration might be measured by targeting the
lowest limit of detection possible, given the carcinogenicity designation C2.

The ten following hydrocarbons are determined simultaneously: acenaphthene, fluorene, phenanthrene,
anthracene, fluoranthene, pyrene, chrysene, benz(@)anthracene, benzo(gpyrene, benzo@)pyrene.
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Name Sampling device Flow Sampling [Principle | min. | Desorption Remarks
Method # CAS rate volume Value | Digestion
(L/min) L) (ng)
" i i 3
;’gg!{mdyl |soc2)aa}:_’n1u_ga12t_eg Polyvinyl chloride filter with capsule #0mega P- 2.0 480 E\F;LC— 6 |Acetone ACGIH has recommended a reference value of 0.05 mg/m”.

08370K 910  PVC filter 37 with capsule (Accu
Cap)
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Appendix 1: Sampling materials

# Class Description Type Manufacturer

901 | Sampling cassettes Polyvinyl chloride filter, 0.8 micron, 37 mm (used as prefilter) PVC filter-37 Omega P-08370K

902 | Sampling cassettes Polyvinyl chloride filter, 0.8 micron, 37 mm, preweighed (Dusts) PVC filter-37 Omega P-08370K

903 | Sampling cassettes Polyvinyl chloride filter, 5.0 microns, 37 mm. PVC filter-37 Gelman 66467

904 | Sampling cassette Polyvinyl chloride filter, 5.0 microns, 37 mm, preweighed. PVC filter-37 Gelman 66467

905 |Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-37 Omega M-083700AF
37 mm, closed cassette.

906 |Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-37 Omega M-083700AF
37 mm, open cassette.

907 | Sampling cassettes Silver membrane filter, 1.2 microns, 25 mm, preweighed. To be used in special | Ag filter-25 Selas
cases only

908 | Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-37 Omega M-083700AF
37 mm (Used as prefilter for impinger)

910 [Sampling cassettes Polyvinyl chloride filter, 0.8 microns, 37 mm, with capsule (Accu-Cap). PVC filter-37 with | Omega P-21161

capsule (Accu-Cap)

911 | Sampling cassettes Glass fiber filter pretreated in the laboratory, 0.8 micron, 37 mm, for coal tar, |GF filter-37 Millipore | AP4003705
petroleum fumes, and PAHSs. The filter is previously heated to 400°C in the
laboratory.

912 | Sampling cassettes Cellulose nitrate filter, 0.8 micron, CN filter-37 Whatman [7188 003
37 mm, closed cassette (phtalates).

913 | Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-37 Omega M-083700AF
37 mm, preweighed (Ousts and metals)

914 | Sampling cassettes Polyvinyl chloride filter, 0.8 micron, 25 mm, preweighed (Dusts) PVC filter-25 Omega P-082550

915 |Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-25 Omega M-082500AF
25 mm (Metals)

916 |Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-25 Omega M-082500AF
25 mm, preweighed (Dusts and metals)

917 | Sampling cassettes Polytetrafluorocarbon and glass fiber filters, 0.8 micron, 37 mm, (two filters | PTF filter IRSST AP4003705
in the same cassette, Milipore AP4003705 and MSI Z50WP03750), plus vial | GF filter Z50WP0375
with solution. Vial

918  |Sampling cassettes Mixed cellulose ester filter, 0.8 micron, MCE filter-25 EE F-250800
25 mm, (black conductive cassette for mineral fibers)

919 Miscellaneous equipment Vial containing acetic acid 1 % Jarre d'acide

Ac. acetic vial acetiq

921 Sampling cassettes Two glass fiber filters impregnated with 2,4-dinitrophenylhydrazine (DNPH) SKC 227-5
and phosphoric acid GF Filter-DNPH-37

922 Sampling cassettes Polyvinyl chloride filter, 5.0 microns, 37 mm - !

925 Sampling cassettes Two glass fiber filters impregnated with sulfuric acid, 37 mm PVCfilter-37 GF | Omega P-50870K

Filter-H2S04 Gelman 66208

930 Sampling cassettes Polycarbonate filter, 0.8 um, 37 mm Polycarbonate fil- | Poretics 12050

ter

935 Sampling cassettes Treated glass fiber filter, 37mm. GF Filter-Treated | Gelman 61652

990 Sampling cassettes Glass fiber filter #SKC FLT225-7 impregnated with 0.26 N sulfuric acid, GF-H2S04 SKC 227-5
plus vial with solution. Vial

1116 | Miscellaneous equipment Polyethylene container (chromates) PE container

1401 | Miscellaneous equipment Impinger trap Trap

1402 Miscellaneous equipment Impinger holster Holster

1414 Impinger Glass midget impinger containing 10 mL of 0.1 N sodium hydroxide Glass midgetim- | SKC IMP225-36-1

pinger

1416 | Impinger Polyethylene midget impinger containing 10 mL of 0.1 N sodium hydroxide PE midget impinger

1418  |Impinger Glass midget impinger containing 15 mL of 0.1 N hydrochloric acid Glass midgetim- [ SKC IMP225-36-1

pinger

1420  |Impinger Glass fritted tip impinger containing 15 mL of ethylene glycol with a prefilter ~ [ GFT impinger SKC|IMP225-36-2

(908)
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1422 |Impinger Glass midget impinger containing 15 mL of 0 1 N sodium hydroxide Glass midgetim SKC IMP225 36 1
pinger
1902 |Miscellaneous equipment Mylar bag, 2 L, for gases Bag 2 Cl IC2
1905 [ Miscellaneous equipment Mylar bag, 5 L, for gases Bag 5 Cl IC5
2120 |Sampling tubes 7 cm long, 100/50 mg of charcoal Activated charcoal |SKC 226 01
#1
2121 |Sampling tubes 11 cm long, 400/200 mg of charcoal Activated charcoal |SKC 226 09
#2
2122 |Sampling tubes 15 cm long, 700/390 mg of charcoal Activated charcoal |SKC 226 36
#4
2127 |Sampling tubes 8,5 cm long, 100/50 mg of polymer Chromosorb 106 SKC 226 110
2140 | Sampling tubes 7 cm long, 150/75 mg of silica gel Silica gel #1 SKC 226 10
2143 |Sampling tubes 11 cm long, 520/260 mg of silica gel silica gel SKC 226 15
2144 |Sampling tubes 11 cm long, 500/250 mg of carbon beads (Pretreated with H2S04) Pretreated carbon | SKC 226 29
beads
2147 |Sampling tubes 11 cm long, 400/200 mg of treated silica gel Silica gel SKC 226 10 03
2152 |Sampling tubes 11 cm long, 100/50 mg of styrene divinylbenzene copolymer XAD 2 #2 SKC 226 30 04
2162 |Sampling tubes 11 cmlong, 150/75 mg of ethyivinylbenzene divinylbenzene copolymer Porapak Q #2 SKC 226 59 03
2170 | Sampling tubes 7 cm long, 140/70 mg of XAD 2 impregnated with 1 naphtylisothiocyanate |[XAD 2/ NIT SKC 226 30 18
2175 |Sampling tubes 11 cm long, 100/50 mg of 2,6 diphenyl p phenylene oxide polymer Tenax SKC 226 3503
2180 |[Sampling tubes 8 cm long, 270/140 mg of XAD 2 with glass fiber filter and polyurethane Orbo49P Supelco | 2 0350
foam (OVS 2)
2185 |Sampling tubes 11 cm long, 300/150 mg of styrene polymer specially cleaned Anasorb 727 SKC 226 75
2186 |Sampling tubes 10 cm long, 120/60 mg of styrene divinylbenzene copolymer impregnated Orbo 23 Supelco | 2 0257
with 2 hydroxymethyl pipendine
2187 |Sampling tubes 10 cm long, 100/50 mg of styrene divinylbenzene copolymer To be used Orbo 42 Supelco | 20264
with GF filter no 911
2188 |Sampling tubes 11 cm long, 120/60 mg of XAD 2 impregnated with 2 hydroxymethyi pipen | XAD 2/ HMP SKC 226 118
dine
2189 |Sampling tubes 7 cm long, 100/50 mg of activated charcoal impregnated with t Activated charcoal |SKC 226 73
butylcatechol with TBC
2190 |Sampling tubes 7 cm long, 140/70 mg of molecular sieve Anasorb 747 SKC 226 81
2195 |Sampling tubes 7 cm long, 160/80 mg of carbon molecular sieve ORBO 92 Supelco | 2 0362
2695 |Passive sampler 3M Passive dosimeters # 3500 for organic vapors Passive dosimeter | 3M 3500
3030 |Sampling cassettes Glass fiber filter #SKC FLT 225 16 GF 13 SKC 22516
Note : Sampling tubes #2186, 2187 et 2195 are packaged 5 per bag instead of 10 as with other tubes.
Description of wipe sample Kits (surface identification) IRSST #
Chromium VI 2625
- 25 mL bottle of diphenyl-carbazide
- 25 mL bottle of sulfuric acid
3020

Cyanide
bottle containing 0.1 N NaOH

bottle containing palladium dimethylglyoxine in 3N KOH
bottle containing nickel chloride and ammonium chloride in water
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Appendix 2 : List of acronyms

Acronym Analytical principle

Colo Colorimetry

CV-AAS Cold vapour atomic absorption spectrophotometry

DRI-Am Direct reading instrument-Amalgamation

DRI-Chi Direct reading instrument-Chemiluminescence

DRI-elec Direct reading instrument-Electrochemical cell

DRI-EX Direct reading instrument-Explosimeter

DRI-IR Direct reading instrument-Infrared

DRI-PAD Direct reading instrument-Photoacoustic detection

ET-AAS Electrothermal atomic absorption spectrophotometry

FAAS Flame atomic absorption spectrophotometry

FTIR Fourier transform infrared spectrophotometry

GC-ECD Gas chromatography with electron-capture detection

GC-ELD Gas chromatography with electrolytical conductivity detection

GC-FID Gas chromatography with flame ionization detection

GC-FPD Gas chromatography with flame photometric detection

GC-Hall Gas chromatography with Hall electrolytic detection

GC-MS Gas chromatography with mass spectrometry

GC-NPD Gas chromatography with nitrogen-phosphorus detection

GC-PID Gas chromatography with photoionization detection

GC-TCD Gas chromatography with thermal conductivity detection

GC-TEA Gas chromatography with athermal energy analyzer

GC?FID High resolution gas chromatography with flame ionization detection

Grav Gravimetric measurement

HPLC-Flu  |High performance liquid chromatography with fluorescence detection

HPLC-UV High performance liquid chromatography with UV detection

HPLC-UV-Flu [High performance liquid chromatography with UV and fluorescence detectors

IC-CD lon chromatography with conductivity detection
IC-ECD lon chromatography with electrochemical detection
IC-VIS lon chromatography with visible detection

ICP Inductively coupled plasma spectrometry

IRNnd Non-dispersive infrared spectrophotometry
PCOM Phase contrast optical microscopy

PLM Polarized light microscopy
Polaro Pul se polarography

SE lon specific electrode

XRD X-ray diffraction
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