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2) Hamilton, A.: Exploring the dangerous trades. Northeastern University Press Boston, MA (1943)

3) Aftalion, F.: A history of the international chemical industry. University of Pennsylvania Press,
Philadelphia (1991)

4) Cook, W.A. and Coleman, AL. J. Ind. Hyg. Tox. 18:194-210 (1936)

5) Fieldner et al., J. Ind. Eng. Chem. 11:519 (1919); Greenburg, L. U.S. Pub. Hith. Rep. 41:1 (1926);
Elkins et al, J. Ind. Hyg. 19, 474-48 (1937); Verma and Tombe, Am. Ind. Hyg. Assoc. J.
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6) Moskowitx and Burke: Determination of organic vapors using the method of adsorption. New
York State Department of Labor Industrial Bull. 17:168-169 (1938)
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29:218-224 (1947)

8) Rushing, D.E. Gas chromatography in industrial hygiene and air pollution problems. Ind. Hyg. J.
19:238-245 (1958)

9) @Al 7lEo] Bt F7E AH GCAl Y A HEHAE 1 ppm FTolth

10) Otterson and Guy, A method of atmospheric solvent vapor sampling on activated charcoal in
connection with gas chromatography. Transactions of the 26th annual meeting of the ACGIH,
Philadelphia, PA, p. 37. (1964)
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12) Lewis, R.J., Srt Hawley’s condensed chemical dictiionary, 12th ed. New York (1996)
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d (hydrophobic)& WEMNAI T A5 E7 =2 FolA = 44 (hydrophilic)s
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13) Rushing, Ind. Hyg. J. 19:238-245 (1958)

14) Cookson, J.T. : Adsorption mechanisms: The chemistry of organic adsorption on activated
carbon, In Carbon Adsorption Handbook, P.N. Cheremisinoff, F. Ellerbusch(eds.). Ann Arbor, MI
(1978)
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16) Kupel and White, Am. Ind. Hyg. Assoc. J. 32:456 (1971)
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17) OSHA methods for methylene chloride and ethylene dichloride
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18) Thomas and Cohen, Am. Ind. Hyg. Assoc. J. 56(1):70-73 (1995)
19) Rodriguez et al. Am. Ind. Hyg. Assoc. J. 43:569-574 (1982)

20) Beck et al., App. Occ. Env. Hyg. 5:171-177 (1990)

21) Lopes Am. Ind. Hyg. Assoc. J. 58:603-607 (1997)
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¥ 3. W3E 8344254 digk NIOSH method 1501004 A|AE G-, 335

Breakthrough Range

Sampling Volume @ at Overall
Flowrate Volume® (L) Concentration VOL-MIN Bias Precision  Accuracy
Substance (L/min) MIN MAX L) (mg/m*) (mg/m*) (%) S.) (%)
benzene =0.20 5 30 >45 149 42 - 165 -0.4 0.059 1.4
p-tert-butyltoluene =0.20 1 29 44 112 29-119 -10.3 0.071° 20.7
cumene =0.20 1 30 >45 480 120 - 480 5.6 0.059 15.2
ethylbenzene <0.20 1 24 35 917 222 - 884 -7.6 0.089° 171
a-methylstyrene =0.20 1 30 >45 940 236-943 -7.6 0.061° 16.9
B-methylstyrene =0.20 1 30 =45 940 236 - 943 -7.6 0.061 16.9
toluene =0.20 1 8 12 2294 548 - 2190 1.6 0.052 10.9
xylene (o-,m-,p-) <0.20 2 23 35 870 218- 870 -1.2 0.060 12.2
styrene <1.00 1 14 21 1710 426 -1710 -7.9 0.058° 16.7

# Minimum recommended flow is 0.01 L/imin.
® V. = minimum sample volume @ OSHA TWA;
Vya = maximum sample volume @ OSHA TWA
® Corrected value, calculated from data in Reference 5.
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® NIOSH 1501 : Hydrocarbons, Aromatic(Benzene)

- Sampler : SOLID SORBENT TUBE(coconut shell charcoal, 100/50 mg)

- Flow rate : 0.01-0.2 LPM

- VoI-MIN : 5 L @1 ppm(3.19 mg/m’), Vol-MAX : 30L @46.7 ppm(149 mg/m’)
- Breakthrough Vol : >45 L @149 mg/m’
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24) Goller, Am. Ind. Hyg. Assoc. J. 46:170-173 (1985)




(Goller, 1985)

Sample Size

% Collected

Polar, 88-100

Polar, 62-82
Non-palar, 80-100

Condition

Total load < 8§ mg

10

Polar load = 6 mg

Non-polar = 6 mg

Paolar <

4 mg

.

Polar, 58-72

Polar = 7 mg

Non-polar > 7 mg

El3 A4 (Goller, 1985)
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> 10% in back section

of first tube?

No

Yes

42

Yes

No

Compound(s) detected in

second tube?

34

20
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Sorbents Roundtable, E.V. Ballou (ed.), pp. 55-73. NIOSH (1976); Harper et al., Appl. Occup.

Environ. Hyg. 9:198-205 (1994)
26) Saalwaechter et al., Am. Ind. Hyg. Assoc. J. 38:476-485 (1977)

Aelae w4
25) Teass et al, The sampling of organic vapors using activated charcoal. Second NIOSH Solid
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£ 6. AYstAS o83 A 4

Chemical Name Method
n,n-dimethylacetamide, 1,1,2,2-tetrabromomethane, o-toluidine, MDHS!' 96
n,n-dimethylaniline, nitrobenzene, diethylamine
aromatic amines NIOSH: 2002
1,1,2,2-tetrabromoethane, acetylene tetrabromide NIOSH 2003
n,n-dimethylformamide (dmf), dimethyl acetamide NIOSH 2004
nitroaromatic compounds NIOSH 2005
aliphatic amines NIOSH 2010
phenyl ether — biphenyl mix NIOSH 2013
p-chlorophenol NIOSH 2014
2-butanone (methyl ethyl ketone) OSHA:® 16
n-methyl dicyclohexylamine, 2-(2,4-dinitrophenoxy) ethanol, OSHA CSF

n-ethylmorpholine, mercaptoethanol, p-nitrochlorobenzene,
o-chlorophenol, nitrotoluene (m-isomer), diethyl sulfate,
dimethylaminobenzene, dimethyl acetamide, formamide,
o-chloroaniline, 2-amino-2-methylpropanol, xylidine

2,2-dichloropropionic acid, trichloroacetic acid OSHA: PV2017
acetamide OSHA: PV2084
p-chloroaniline OSHA: PV2109

' http://www.hse.gov.uk/pubns/mdhs/index.htm

2 http://www.cdc.gov/niosh/nmam/
? http://www.skcine.com/nioshdbs/oshameth/oshameth.htm

* http://www.osha.gov/dts/chemicalsampling/toc/toc chemsamp.html

¥ 777 ¥F# FTFS HE e

Inorganic sorbent Chemical(s)
Alumina Amines

Florisil PCBs

Firebrick Hydrazine
Hopcalite Mercury

Lime Hydrogen cyanide

Treated Molecular Sieve Nitrogen dioxide




¥ 8. 7] 1A FF#He FFH(ASTM, 2003)

Type Composition

Example

Manufacturer

cCH®wOoO"WMRYYGO T

b3

H

carbon molecular sieve

carbon molecular sieve

carbon molecular sieve
carbon molecular sieve
carbon molecular sieve

ethylvinylbenzene/
divinyl benzene

graphitized
poly(diphenyl-p-pheny-
lene oxide)

graphitized carbon
graphitized carbon
graphitized carbon
graphitized carbon
graphitized carbon
graphitized carbon
graphitized carbon
graphitized carbon

intermediate composi-
tion between graphi-
tized carbon and earhon
molecular sieve

poly(diphenyl-p-pheny-
lene oxide)

polystyrene
styrene/divinylbenzene

vinylpyrrolidone

Carboxen 569

Unicarb, formerly
Spherocarb

Carbosieve S-IT1
Carboxen 1000
Anasorb CMS
Porapak Q

Tenax GR

Carbopack B
Carbotrap
Carbotrap C
Carbopack C
Anasorb GCB1
Anasorb GCB2
Carbograph 1
Carbograph 4
Carbopack X

Tenax TA

Chromosorb 106
Chromosorb 102
Porapak N

Supelco Inc., USA

supplied by Markes International,
UK

Supelco Inc., USA

Supelco Inc., USA

SKC Inc., USA

Waters Associates Inc., USA

Enka Research Institute NV, NL

Supeleo Inc., USA
Supelco Inc., USA
Supelco Inc., USA
Supelco Inc., USA

SKC Inc.,, USA

SKC Inc., USA
Carbochimica Romana, I
Carbochimica Romana, |
Supelco Inc., USA

Enka Research Institute NV, NL

Manville Corp., USA
Manville Corp., USA
Waters Associates Inc., USA




