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VP @
mg/m® 20°C,
=1 ppm Density BP kPa
Compound Formula @ NTP M.W. (g/mL) (°C) (mm Hg)
n-Butyl alcohol CH,CH,CH,CH,OH; 3.03 74.12 0.810 117 0.56 (4.2)
CH,,0 20 °C
sec-Butyl alcohol CH,CH(OH)CH,CH,; 3.03 74.12 0.808 99.5 1.7 (13)
CH,,0 @ 20 °C
Isobutyl alcohol (CH,),CHCH,OH; 3.03 74.12 0.806 108 1.2(9)
C,H,,0 @15°C
n-Propyl alcohol CH,CH,CH,OH; 2.46 60.09 0.805 97 2.0 (15)
C,H,0 @ 20°C
Aliyl alcohol CH,=CHCH,OH; 2.37 58.08 0.854 96-97 2.3 (17)
C,H.0,
Diacetone alcohol (CH,),C(OH)CH,COCH,; 475 116.16 0.931 167.9 0.1(0.8)
H..0; @25°C
Cyclohexanol C.H,,0 4.09 100.16 0.962 161: 0.13 (1.0)
MP=24
Isoamyl alcohol (CH,),CHCH,CH,OH; 3.60 88.15 0.813 132 3.7 (28)
C.H,,0 @15°C
Methyl isobutyl carbinol (CH,),CHCH,CH(OH)CH,; 4.18 102.18 0.802 132 0.4 (3)
C,H,,0
Exposure Limits
Compound CAS # RETECS # OSHA NIOSH ACGIH
(ppm) (ppm) (ppm)
n-Butyl alcohol 71-36-3 E01400000 100 TWA C 50 (skin) C 50 (skin)
sec-Butyl alcohal 78-92-2 EO1750000 150 TWA 100 TWA; 100 TWA
150 STEL
Isobutyl alcohol 78-83-1 NP8625000 100 TWA 50 TWA 50 TWA
n-Propyl alcohol 71-23-8 UH8225000 200 TWA 200 TWA; 200 TWA;
250 STEL(skin) 250 STEL (skin)
Allyl alcohol 107-18-6 BAS075000 2 TWA,; (skin) 2 TWA; 2 TWA,
4 STEL (skin) 4 STEL (skin)
(Group 1 Pesticide)
Diacetone alcohol 123-42-2 SA9100000 50 TWA 50 TWA 50 TWA
Cyclohexanol 108-93-0 GV7875000 50 TWA 50 TWA (skin) 50 TWA (skin)
Isoamyl alcohol 123-51-3 EL5425000 100 TWA 100 TWA; 100 TWA;
125 STEL(skin) 125 STEL
Methyl isobutyl carbinol 108-11-2 SAT350000 25 TWA; (skin) 25 TWA; 25 TWA;
40 STEL (skin) 40 STEL (skin)

YA
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Compound Synonyms
(1) n-butyl alcohol 1-butanol; n-butanol; propyl carbinol.
(2) sec-Butyl alcohol 2-butanol; methyl ethyl carbinol; 2-hydroxybutane.
(3) isobutyl alcohol 2-methyl-1-propanol; isopropyl carbinol; IBA.
(4) n-propyl alcohol 1-propanaol; ethyl carbinol.
(5) allyl alcohol 2-propen-1-o0l; 2-propenol; vinyl carbinol.
(6) diacetone alcohol 4-hydroxy-4-methyl-2-pentanone; 2-methyl-2-pentanol-4-one.
(7) cyclohexanol hexalin; hydralin; hydroxycyclohenane; anol.
(8) isoamyl alcohol 3-methyl-1-butanol; isobutylcarbinol; isopentyl alcohol.
(9) methyl isobutyl carbinol MIBC; 4-methyl-2-pentanol; methyl amyl alcohal.
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[1] Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education, and Welfare,
(NIOSH) Publication No. 77-185 (1977).

[2] User check, UBTL, NIOSH Sequence #3990-S (unpublished, November 3, 1983).

[3] NIOSH Manual of Analytical Methods, 2nd ed., V. 2., S56, S65 and S63, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-157-B (1977).
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VP @

mg/m?® Density 20 °C,
=1 ppm @ 20 °C BP kPa

Compound Formula @ NTP M.W. {g/mL) °C) (mm_Hg)
Ethanol CH,CH,OH,; 1.883 46.07 0.789 785 56
C,H,O (42)
Isopropyl alcohol CH,CH(OH)CH,, 246 60.09 0785 825 4.4
C,H,0 (33)
tert-Butyl alcohol (CH,),COH; 3.03 7412 0.786 82 4; 4.1
Cc,H,,0 MP = (31)
256 °C
EXPOSURE LIMITS (ppm)

COMPOUND OSHA NIOSH ACGIH _CASH _RTECS#
Ethanol TWA 1000 1000 1000 64-17-5 KQ6300000
Isopropyl alcohol TWA 400 400 400 67-63-0 NT8050000

500 STEL 500 STEL
tert-Butyl alcohol TWA 100 100 100 75-65-0 E01925000
150 STEL
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[1] Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977).

[2] User check, UBTL, NIOSH Sequence #3990-X (unpublished, November 3, 1983).

NIOSH Manual of Analytical Methods, 2nd ed., V. 2., U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-157-B (1977).

Slazie-) Joua

VP @
mg/m® 20 °C,
=1 ppm Density BP kPa
Compound Formula @ NTP MW, {g/mL) (°C) (mm Hg)
n-Butyl alcohol CH,CH,CH,CH,OH; 3.03 T4.12 0.810 117 0.56
C.H,,0 @ 20°C (4.2)
sec-Butyl alcohol CH,CH{OH)CH,CH.; 3.03 7412 0.808 99.5 1.7
C,H,,0 @ 20°C (13)
108
Isobutyl alcohol {CH.),CHCH,OH; 3.03 7412 0.806 1.2
C.H,,0 @ 15°C (9)
97
n-Propyl alcohol CH,CH,CH,OH; 2.46 60.09 0.805 20
C,H.O @ 20°C (15)
Exposure Limits (ppm)

COMPOUND CAS# RTECS# OSHA MNIOSH ACGIH
n-Butyl alcohol 71-36-3 EQ1400000 100 TWA C 50 (skin) C 50 (skin)
sec-Butyl alcohol 78-92-2 EOQ1750000 150 TWA 100 TWA; 150 STEL 100 TWA
Isobutyl alcohol 78-83-1  NP9625000 100 TWA 50 TWA 50 TWA
n-Propyl alcohol 71-23-8  UHB8225000 200 TWA 200 TWA,; 250 STEL 200 TWA; 250 STEL

(skin) (skin)
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[1] Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education, and Welfare, Publ.

(NIOSH) 77-185 (1977).

[2] User check, UBTL, NIOSH Sequence #3990-V (unpublished, November 4, 1983).
[3] NIOSH Manual of Analytical Methods, 2nd ed., V. 2., U.S. Department of Health, Education, and Welfare, Publ.

(NIOSH) 77-157-B (1977).
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Slazie-) Joua

VP @
mgim® 20 °C,
=1 ppm Density BP kPa
Compound Formula @ NTP MW (g/mL}) (*C) (mm Hg)
Allyl alcohol CH,=CHCH,0OH; 237 58.08 0.854 96-97 2.3 (17)
C,H,0 @ 20°C
Diacetone alcohol (CH,),C{OH)CH,COCH,; 475 116.16 0.931 167.9 0.1 (0.8)
C.H.,0, @ 25°C
Cyclohexanol C.H,.0 4.09 100.16 0.962 161; 0.13 (1.0)
MP =
24
Isoamyl alcohol (CH,),CHCH,CH,OH; 3.60 88.15 0.813 132 3.7 (28)
C:H,,0 @ 15°C
Methyl isobutyl (CH,),CHCH,CH(OH)CH,; 418 102.18 0.802 132 0.4(3)
carbinol CH,,0
EXPOSURE LIMITS (ppm)
COMPOUND CASH RTECS# OSHA NIOSH ACGIH
Allyl alcohol 107-18-6 BAB0T5000 2 TWA; (skin) 2 TWA; 4 STEL (skin) 2 TWA; 4 STEL
(Group | Pesticide) (skin)
Diacetone alcohol 123-42-2 SAS100000 50 TWA 50 TWA 50 TWA
Cyclohexanol 108-93-0 GVT875000 50 TWA 50 TWA (skin) 50 TWA (skin)
Isoamy! alcohol 123-51-3 EL5425000 100 TWA 100 TWA; 125 STEL 100 TWA; 125 STEL
(skin)
Methyl isobutyl 108-11-2 SAT350000 25 TWA,; (skin) 25 TWA; 40 STEL 25 TWA; 40 STEL
carbinol (skin) (skin)
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[1] NIOSH [1994]. Alcohols 1V: Method 140 3, revise d b y George Williamson. In: Eller PM, ed. NIOSH Manual of
Analytical Methods, 4th rev. ed. Cincinnati, OH: U.S. Department of Health Hum an Services, Pu blic Health Service,
Centers for Disease C ontrol, National Institute for Occupational Safety and He alth, DHH S (N 10S H) P ublication No.
94-113 .
[2] NIOSH [1977]. 2-Butoxyethanol: Method S76, and 2-Methoxyethanol: Method S79. In: Taylor DG, ed. NIOSH Ma
nua | of Analytical Methods, 2nd ed., Cincinnati, OH: U.S. Department of Health, Education, and W elfare, P ublic Health
Service, Centers for Disease Control, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publication
No. 77-157-B.
[3] NIOSH [1979]. 2-E thox yethan ol: Metho d S3 61. In : Taylor DG, ed. NIOSH Manual of Analytical Methods, 2nd
ed. Cincinnati, OH: U.S. Department of Health, Education, and W elfare, Public He alth Service, Centers for Disease
Control, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publication No. 79-141.
[4] OSHA[1990]. Meth od 79. Salt Lake City, UT: Oc cup ationa | Safe ty and H ealth Adm inistration: Organic Methods
Evaluation Branch, OSH A A nalytical Laboratory.
[5] OSHA [1990]. Occupational Safety and Health Administration: Method 83. Salt Lake City, UT : Organic Methods
Evaluation Branch, OSH A A nalytical Laboratory.
[6] NIOSH Recomm endations for Occupational Safety and Health, U.S. Department of Health and Human Services, (N
IOS H) P ubl. 92 -100 (Jan uary 1992 ).
[7] Docum entation of the NIOSH Validation Tests, S76 and S79, U.S. Department of Health, Education, and Welfare,
Publ. (NIOSH ) 77-185 (197 7).
[8] Backup Data, S361, available as “Ten NIOSH Analytical Methods, Set 6,” Order No. PB288-629 from NTIS,
Springfield, VA 22161.
[9] NIOSH Rese arch Re port, Developm ent and Va lidation of Methods for Sampling and An alys is of Workplace
Toxic Substances, U.S. Department of Health and Human Services, Publ. (NIOSH) 80-133 (198 0).
[10] Pendergrass SM [1998]. Backup Data Reportfor Alcohols IV Method Develop m ent Effort, NIOSH/ARDB/ACS,J
anuary.
[11] NIOSH [1990]. User Check, DataChem Laboratories, NIOSH Sequence #6960-J,K (unpublished,Augus t 15).

Seipd Olasic g agzlye sgum - Jgur

Compound OSHA NIOSH ACGIH mgim?®= MW BP Density @ VP @ 20°C,
(ppm) (ppm) (ppm) 1ppm @ NTP (°C)  20°C (g/mL) KPa (mm Hg)
2-methoxyethanol 25 (skin) 0.1 (skin) 5 (skin) 3.16 76.09 124 0.966 0.8 (6)
2-ethoxyethanol 200 (skin) 0.5 (skin) 5 (skin)  3.75 90.12 135  0.931 0.5 (4)
2-butoxyethanol 50 (skin) 5 (skin) 25 (skin) 4.91 11817 171 0.902 0.11 (0.8)
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[1] Documentation of the NIOSH Validation Tests, S162, S164, S168, S310, U.S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 77-185 (1977), available as GPO Stock #017-033-00231-2 from Superintendent of
Documents, Washington, DC 20402.
[2] UBTL, Inc., Sequence #2300-S, Aniline (May 15, 1980), and Sequence #2551-M, o-Toluidine (August 28, 1980)
(NIOSH, unpublished).
[3] NIOSH Manual of Analytical Methods, 2nd ed., Vol. 3, S162, S164, S168, S310, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-157-C (1977).
[4] Ibid., Vol. 4, P&CAM 280, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 78-175 (1978).
[5] Ibid., Vol. 1, P&CAM 168, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-157-A (1977).
NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94 AMINES, AROMATIC: METHOD 2002,
Issue 2, dated 15 August 1994 - Page 5 of 6
[6] Campbell, E. E., G. O. Wood and R. G. Anderson. Los Alamos Scientific Laboratory Progress Reports LA-5104-
PR, LA-5164-PR, LA-5308-PR, LA-5389-PR, LA-5484-PR and LA-5634-PR, Los Alamos, NM (November, 1972;
January, 1973; June, 1973; August, 1973; December, 1973; and June, 1974).
[7] Registry of Toxic Effects of Chemical Substances,1979 eds.,Vols. 1and 2, U.S. Department of Health and Human
Services, Publ. (NIOSH) 80-111 (1980).
[8] NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, Aniline and o-Toluidine, U.S. Department
of Health and Human Services, Publ. (NIOSH) 81-123 (1981), available as GPO Stock #017-033-00337-8 from
Superintendent of Documents, Washington, DC 20402.
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TABLE 2. GENERAL INFORMATION.
Exposure Limits (ppm)

Substance CAS RTECS OSHA NIOSH ACGIH
Aniline 62-53-3 BW6650000 5 (skin) lowest feasible 2 (skin)
{carcinogen)
o-Toluidine 95-53-4 XU2975000 5 (skin) lowest feasible 2 (skin)
(carcinogen; skin)  (carcinogen)
2 4-Xylidine 1300-73-8  ZE8575000 5 (skin) 2 (skin) 0.5 (skin)
N, N-Dimethyl- p-toluidine 99-97-8  XUs803000 @ —oo —}
N, N-Dimethylaniline 121-69-7 BX4275000 5 (skin) 5 TWA; 5 TWA;
10 STEL 10 STEL
(skin) {skin)

S piges px> g 20 =V Jgux

SAMPLING
Flow Rate Volume (L)
Substance (L/min) MIN MAX Working Range (mg/m *)
Aniline 002-02 5 30 5 - 60 (20-L samples)
o-Toluidine 0.02-1.0 10 150 5 - 60 (55-L samples)
2,4-Xylidine 0.02-02 3 20 3 - 75 (20-L samples)
N,N-Dimethyl- p-toluidine 0.02-1.0 * * 9 - 30 (100-L samples)
N,N-Dimethylaniline 002-10 3 30 1.3 - 79 (38-L samples)

*Not determined.
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[1] Wood, G. O. and J. W. Nickols. Development of Air-Monitoring Techniques Using Solid Sorbents, October1, 1976 - December
31, 1977, Progress Report LA-7295-PR, Los Alamos Scientific Laboratory, Los Alamos, NM, NIOSH |A-77-12 (1978).

[2] Backup Data Report No. S140, prepared under NIOSH Contract 210-76-0123 (NIOSH, unpublished, 1979); Report on NIOSH
Sequence #5162 (unpublished, April 2, 1986).

[3] NIOSH Manual of Analytical Methods, 2nd ed., Vol. 4, P&CAM 270, U.S. Department of Health, Education, and Welfare,
Publ. (NIOSH) 78-175 (1978)

[4] Ibid., Vol. 5, S140, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 79-141(1979). [5] NIOSH/OSHA
Occupational Health Guidelines for Chemical Hazards, Diethylaminoethanol and Ethanolamine, U.S. Department of Health and
Human Services, Publ. (NIOSH) 81-123 (1981),available as GPO Stock #017-033-00337-8 from Superintendent of Documents,
Washington, DC20402

[6] Wood, G. O., R. G. Anderson and J. W. Nickols. Sampling and Analysis of Aminoethanols in Air, Report LA-UR 77-1398,
Industrial Hygiene Group, Los Alamos Scientific Laboratory, LosAlamos, NM (1977) (presented at the 1977 American Industrial
Hygiene Conference, May 1977, New Orleans, LA).

[7] NIOSH Research Report - Development and Validation of Methods for Sampling and Analysis of Workplace Toxic Substances,
U.S. Department of Health and Human Services, Publ. (NIOSH) 80-133 (1980).
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mg/m'=  OSHA Density
CAS 1 ppm NIOSH BP VP @ (g/mL @
Compound RTECS Formula MY @ NTP. _ACGIH (ppm) [(°C) 20 °C 20 °C)
2-aminoethanol  141-43-5 HOCH,CH,NH, 6108 250 3 TWA 171 48 kPa 1.0180
KJ5775000 3 TWA; 6 STEL (470 ppm)
3 TWA; 6 STEL
2-dibutylamino- ~ 102-81-8 (C,H:.N(CH.).OH 17330 T7.09 no standard 228 not 0.859
ethanol KK3850000 2 TWA (skin) available
2 TWA (skin)
2-diethylamino- ~ 100-37-8 (C,H),NICH,),OH 11719 479 10 TWA (skin) 163 130 kPa 0.8921
ethanaol KK5075000 10 TWA (skin) (1300 ppm)
10 TWA (skin)
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[1] NIOSH [1977]. Documentation of the NIOSH Validation Tests. U.S. Department of Health, Education and
Welfare, Publ. (NIOSH) 77-185.

[2] UTBL [1983]. UTBL user check, NIOSH Sequence #4121-N (unpublished), November 15.

[3] NIOSH [1977]. NIOSH Manual of Analytical Methods, 2nd ed., V.2., U.S. Department of Health, Education and
Welfare, Publ. (NIOSH) 77-157-B.

[4] Corelson D [1988]. Menlo Park, CA., SRI. Personal communication with NIOSH.
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oses A1 Jgaz

VP @ 20 T, Liquid Density,
Compound, Formula and RTECS Synonyms bl W OSHA/NIOSHIACGIH, ppm BP, "C kPa (mm Hg) g'ml & 20 "C
n-amyl acetaie acetic acid 1-pentandl ester; 130.18 TWA [STEL) 149 0.5(4) 0.876
CH,CO0(CH,),CH,; C,H,,0, CAS #E628-63-T 100/100/100
AJ18925000
sec-amyl acetate acelic ackd 2-pentancl ester, 13018 125M125M25 134 08Ty 0.B66
CH,COOCHCH, (CH, L CH,; C.H,, 0, CAS #626-38-0
A2 100000
n-butyl acetate acetic ackd butyl ester; 116.16 150150020001 500 200) 126 1.3(10) 0883
CH,COO{CH, ,CH,; C.H,, 0, CAS #123-86-4
AFTIS0000
sec-butyl acetate acatic acid 1-methyl propyl ester; 116.16 20072007200 112 1.3(10) 0865
CH,COOCH(CH,}CH,CH,; CH, O, CAS 105464
AFTIB0000
-butyl acetate acatic acid 1, 1-dimethylathyl 11616 200,200,200 98 nol available 0.BET
CH,COOC(CH,),; C,H,.0, ester;
AFTA00000 CAS #540-88-5
2-gthoxyethyl acelale Cellosolve acetale; acelic acid 13216 100740 .57/5 156 0.3(2) 0.973
CH,COO|CH, L OCH, CH,; CH,.O, alhylanea glycol monoethyl ether
KKB225000 ester; CAS #111-15-9
ethyl acrylate 2-propencic acid ety ester; 10011 25%4 LOOMS (15 ppm) 99 3.9(30) 0923
CH,=CHCOOCH,CH,; C.H,O, CAS #140-88-5
ATOTOD000
isoamyl acetate acetic acid 3-methyl-1-butanal 13018 10081005100 142 0.5{4) 0876
CH,COOfCH, L, CH{CH, ). C.H,, O, ester;
NS89300000 CAS #123-92-2
isobutyl acectate acetic acid isobutyl ester; 11616 150/ 500150 117 1.7(13) 0.a87T1
CH,COOCH, CHICH,).;: C.H,. 0. CAS #110-19-0
A2 5000
methyl isoamyl acetate acetic acid 4-methy-2-pentanol 144 22 S0 S0S0 146 0.5(3.8) 0.858
CH,COOCH(CH,ICH,CH(CH, ),; C,H,, 0, esler; 1,3-dimethyl bulyl acelate;
SATE25000 “sec-hexyl acetate;” CAS #108-
84-9
n-propyl acelala acefic acid n-propyl ester; 102.13 2000200 (250200 (250) 102 3.3(25) 0.890

CH,CO0(CH,),CH,; C.H,,0,
AJIETH000

“ Skin

o Carcinogen

CAS #100-60-4

AY



by, 2Ly =Y Jgua

Owerall Malhod Analytical Methad Slorage Slabilly Study
Measurement
Range Accuracy Breakthrough’ Bias Sar Range Studied LOD Average Precision Levels

Compound (mg/m} at :LEE;'“’* (%) (pg/zample) (pglsample) DE (&) {pgisample) (%)
n-amyl acetate 208-871 0.163 3M2L 0.3 0.0831 14-440 0.9 0.96 0.0072 140 98
n-bulyl acetate: 352-1475 0.136 205L 0.3 0.0691 15440 09 0.96 0.0087 140 98
sec-butyl acetate: 478-2005 0.116 165L -2.4 0.0539 14-440 0.9 0.97 0.0062 140 o8
Hbuly acetale A24-1TBD 0.234 143 L -B.6 0.0897 14430 0.9 0.98 00052 140 98
2-gthoxyethyl acetate 262-1100 0.203 BMEL 96 0.0648 16-340 1 0.82 0.020 160 o8
ethyl acrylate 50-210 0.162 =45 L -7 0.0550 31-300 2 0.86 0.015 150 o0
isoamyl acelalks 208-874 0195 323L -TA1 0.0750 14-430 0.a 0.9r D.0066 140 98
isobutyl acctate 306-1280 0,133 215L 1.8 0.0656 14-440 0.9 0.a7 0.0084 140 a8
methyl isoamyl acetale 143-601 0.126 =45 L -2.6 0.0580 14-280 0g 0n.81 0.015 140 a5
n-propyl acetate 384-1610 0162 179L 6.9 0.0566 15-450 0.9 0.95 0.0091 140 98

"The values for these calegores were taken from the orginal methods validation, see ref [1].
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[1] Pendergrass SM and May L, Backup Data Report, ACS/CEMB/DART/NIOSH (1999).

[2] NIOSH[1994]. Hydrocarbons, BP 36-136°C. In: Eller PM, ed. NIOSH Manual of Analytical Methods,4th rev. ed.
Cincinnati, OH: U.S. Department of Health and Human Services, Public Health Service,Centers for Disease Control,
National Institute for Occupational Safety and Health, DHHS (NIOSH)Publication No. 94-113.
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Boilimg Vapor Pressure Density
Mame/l Empincal Molecular Point im 25°C @ 25°C
Symonyms Formula Weight (*C) (mm Hg) (kPa) {gfmiL}

cyclohexanes CgH iz B4.16 BO.¥ ar.6 135.0 0.779
hexahydrobenzene
CAS # 110-82-7
RTECS GUEI00O00

cychobexemne CgHig B2.15 #3.0 Ba.8 11.8 08511
leirahydrobenzena
CAS # 110-83-8
RTECS GW 2500000

m-decane L P 142,28 174 MA MA 0730
CAS # 124-18-5
RTECS HDGSS0000

n-dodecane G yaHing 170.34 216.2 ha M 0. 750
CAS # 112-40-3
RTEGS JR2125000

n-heptane CHyp 100.21 o8.4 45.8 6.1 0.684
CAS # 142-82-5
RTECS MITT00000

n-hexanes CoHy BG. 18 GB.7 151.3 20.2 0.659
CAS # 110-54-3
RTECS MNI2TS000

methylcyclohexane CH,, 98.19 100.9 46.3 6.2 0.769
CAS # 108-87-2
RTECS GV&125000

n-rnana CgHay 128 26 151 MNA MA 0718
CAS # 111-84-2
RTECS RAE1 15000

n-oclane CaHig 114.23 125.7 14.0 1.9 0.703
CAS # 111-65-9
RTECS RG8400000

n-pentane C.H,; 7215 361 512 .5 68.3 0.626

CAs & 109-66-0
RTECS RZ9450000

n-undecans CoyHoy 15631 196 MA MHA 0.740
hendecane
CAS # 1120-21-4
RTEGS YQ1325000

1¥
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DSHA MIDSEH ACGIH melm?

Substance TWA PEAK TWA c TLY STEL per ppm

cyclohexane 300 300 300 3.44

cyclohexens 300 300 300 3.38

n-decana none none M 5.82

n-dodecans Mo e none none 697

n=haplane 500 BS 440 400 500 410

n-haxana” 500 50 50 3.52

methylcyclohexane 500 400 400 4.01

M=o e e 200 200 5.25

n-oclane 500 75 385 300 3rs 467

n-pentane 10D 120 G610 G000 THD 205

n-undecans Mo e none none 6.39

*The ACGIH recommendation for other hexane isomers is: TLV 500, STEL 1000.
uw)abjﬁa.:ﬁr‘o (> “5)19144.354563& -y JS»
i el i Hange of Overall
Flowrate Wolume (L) Breakthrough Volume  Generated Samples Bias Precision Accuracy
Vol Concentralion
Substance (Lirmin} MIN MAX® (L) {mg/m®) {mg/m?) %) 57 (%)

cyclohexane 0.01- 0.2 2.5 2 T.6 1650 510-2010 11 00607 £11.5
cyclohexena 0.01-0.2 5 7 10.4 2002 510-2030 10.6 0.073 +20.7
n-hexane 001-0.2 not studied = = - - - -
methylcyclohexane 0.01- 0.2 4 4 6.1 4060 SEE-4060 6.5 0.056 +15.0
n-nonane 001-0.2 4 4 2.9 3679 877-3679 -1.8 0,062 +12.5
n=oclane 0o1-0.2 4 4 6.1 3941 240-3941 6.1 0.052 +15.2
n-pentane 0.01-0.2 4 4 6.5 4612 1050-4403 -2.0 0.060 +12.1
n-undecans 0.01-0.05 2 2 3.1 SEAD 1476-6190 -B.4 0.055 +16.6

* Minimum recommended flow is 0,01 Limin.

b Approximalely bwo-thinds the breakihrough volume.
“Corrected value calculated from data in Ref. 3
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[1] UBTL Report, Sequence #5528-J (NIOSH, unpublished, Oct. 2, 1986).

[2] Williams, Karen, Desorption Efficiency Determination for Cyclohexanone and Methyl Isobutyl Ketone,
NIOSH/MRSB, Unpublished (1986).

[3] NIOSH Manual of Analytical Methods, 2nd. ed., V. 2, S1, S18, S19 and S20, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-157-B (1977).

[4] 1bid, V. 3, S178 and S358, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-157-C (1977).
[5] Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977), available as Stock No. PB 274-248 from NTIS, Springfield, VA 22161.

[6] NIOSH Manual of Analytical Methods, 2nd. ed., V. 1, P&CAM 127, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 77-157-A (1977).
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Compound

(Synonyms)

Acetone
2-Propanone;

(CAS #67-64-1)
RTECS AL3150000

Cyclohexanone
Cyclohexyl ketone
(CAS #108-94-1)
RTECS GW1050000

Diisobutyl ketone
(2.6, -dimethyl-
4-heptanone;

CAS #103-83-5)
RTECS MJ5775000

2-Hexanone

(methyl n-butyl ketone;
MEK; CAS #591-78-6)
RTECS MP 1400000

Methyl izcbutyl kefone
(MIBK; hexone; isopropyl
acetone; 4-methyl-
2-pentanone;

CAS #108-10-1)

RTECS SA9275000

2-Penfanons

(methyl propyl ketone:
CAS #107-87-9)
RTECS SA 7375000

Exposure Limits, ppm

OSHA mg/m?/

Formula NIOSH ppm
(MW} Properties* ACGIH @ NTP
CH,COCH, liguid; BP 56 *C: T750; STEL 1000 2.37
(98.08) d 0.791 g/mL; 250: Group Il Pesticide

WP 355 kPa (266 mm Hg)  750; STEL 1000
CeH, O liguid; BP 155 *C; 25 (=kin) 4.1
(98.15) d 0.947 g/imL; 25 (skin); Group 1l Pesticide

WP 0.3 kPa {2 mm Hg) 25 (=kin)
((CH.,),CHCH,,CO liguid: EP 169 °C; 25 5.82
(142.24) d 0.547 g/mL, 25; Group 1l Pesticide

WP 0.23 kPa (1.7 mm Hg) 25
CH4CH,),COCH, liguid; BP 127 *C; 100 4.09
{100.18) d 0.812 g/mL; 1

WP 0.4 kPa {3 mm Hg) 5
(CH,).CHCH,COCH, liguid; BP 117 *C; 50 STEL 75 4.09
{100.18) d 0.800 g/mL; 50; STEL 75

WP 2.0 kPa {15 mm Hg) 50 STEL 75
CH.CH,CH,COCH, liguid: EP 100 °C; 200; STEL 250 3.52
(86.13) d 0.812 g/mL; 150

WP 3.6 kPa (27 mm Hg) 200; STEL 250
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[1] UBTL Report, Sequence #5528-J (NIOSH, unpublished, Oct. 2, 1986).

[2] Williams, Karen, Desorption Efficiency Determination for Cyclohexanone and Methyl Isobutyl Ketone,
NIOSH/MRSB, Unpublished (1986).

[3] NIOSH Manual of Analytical Methods, 2nd. ed., V. 2, S1, S18, S19 and S20, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-157-B (1977).

[4] Ibid, V. 3, S178 and S358, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-157-C
(2977).

[5] Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977), available as Stock No. PB 274-248 from NTIS, Springfield, VA 22161.

[6] NIOSH Manual of Analytical Methods, 2nd. ed., V.1, P&CAM 127, U.S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 77-157-A (1977).
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Compound/ Formula Exposure Limits mg/m 3= Properties
(Synonyms) (M.W.) 1 ppm
CAS # NIOSH ~ OSHA ~ ACGH o\
RTECS REL (ppm) PEL (ppm) TLV (ppm)
Methyl-n-amyl-ketone C,H,, 0 100 100 50 4.67 liquid; d 0.820 g/mL;
(2-Heptanone) (114.19) BP 151°C; VP 0.27
(CAS # 110-43-0) kPa (2 mm Hg)
RTECS MJ5075000
Ethyl butyl ketone CH,.0 50 50 50 4,67 liquid; d 0.818 g/mL;
(3-Heptanone) (114.19) BP 148°C; VP 0.53
(CAS # 106-35-4) kPa (4 mm Hg)
RTECS MJ5250000
Mesityl oxide C.H,,0 10 25 15 4.01 liquid; d 0.822 g/mL;
(4-methyl-3-penten-2-one) (98.15) BP 129°C; VP 1.1

(CAS # 141-79-7)
RTECS SB4200000

5-Methyl-3-heptanone C,H,0 25 25 25 5.00
(Ethyl amyl ketone) (128.21)

(CAS # 541-85-5)

RTECS MJ7350000

Camphor C,.H,,0 2 2 2 6.22
(CAS # 76-22-2) (152.24)

RTECS EX1225000

kPa (B mm Hg)

liquid; d 0.822 g/mL;
BP 158°C; VP 0.27
kPa (2 mm Hg)

solid; spec. gr. 0.992
@ 25°C; MP 174"°C;
VP 0.024 kPa (0.18 mm Hg,
1470 mg/m3); sublimes

Note: All densities and vapor pressures are at 20°C unless otherwise stated.

S s =Y Jeus

Analyte LOD Precision Range DE (Avg) Storage Stability
(Hg) (Sy) (wg) (at5 °C after 30 Days)
2-heptanone 0.5 0.025 40-1206 0.970 0.994
3-heptanone 0.7 0.031 20-603 1.004 0.984
mesityl oxide 0.3 0.014 9-276 0.950 0.993
5-methyl-3-heptanone 0.7 0.032 11-330 0.987 0.990
camphor 0.7 0.043 9-302 0.970 0.939
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[1] OSHA Manual of Analytical Methods, Method 53, U.S. Occupational Safety and Health Administration, Salt Lake
City, Utah (1985).

[2] NIOSH Manual of Analytical Methods, 2nd. ed., V. 2, S39, U.S. Department of Health, Education, and Welfare,
Publ. (NIOSH) 77-157-B (1977).

[3] Analytical Report for Organics on Charcoal Tubes, Data Chem Sequence # 6227, Unpubl. NIOSH (1988).
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[1] Documentation of the NIOSH Validation Tests, S86, S380, S382, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 77-185 (1977)

[2] NIOSH Manual of Analytical Methods, 2nd ed., V. 2, Method S86, U.S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 77-157-B (1977)

[3] Ibid, V. 3, S380, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-157-B(1977).

[4] Ibid, S382.

[5] Criteria for a Recommended Standard...Occupational Exposure to Refined Petroleum Solvents, U.S.
Department of Health, Education, and Welfare, Publ. (NIOSH) 77-192 (Jul y, 1977).
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Exposure
. : | -
MAME \fapaor
D5HA
CAS & Bailing Pressure, kPa Liquid Density
Predominant MIC5H
RETECS Range {*C) {mm Hg) @ 20 *C (gfmL @ 15 °C)
Hydrocarbon Species ACGIH
Petroleum sther {a) 30 to G0 13 {100) 0.62 to 0.86
C.-C, -
3032-32-4 {13 *C} aliphatic 380; C 1800
Q18130000
Rubker solvent (a) 45 to 125 (c) 0.87 to 0.85
C.-C, 2000 (500 ppm)
SET440000 aliphatic 380; C 1800
B030-30-5
1580 (400 ppm)
Petroleum naphtha {b) 30 to 238 5 {40} 0.8 to 0.8
C-z 2000 (500 ppm)
[Petroleum distillates miaure)
350; © 1800
a002-05-8 -
SET440000
WMER naphtha (3} 95 to 160 0.3 to 3 (2 to 20} 0.72 to 0.76
C-C, -
B032-32-4 =20% aromatic350, C 1800
Q18130000 1370 (300 ppm)
Mineral spirits (3} 150 to 200 0.2758(2) 0.77 to 081
C-C 2900 (500 ppm)
2052-41-2 =20% aromatic
350; © 1800
YWJB9250000 525 (100 ppm)
Stoddard solvent {=) 150 to 210 0.2758 {2) 0.75 to 0.80
C,-C. 2900 (500 ppm)
2052-41-3 =20% aromatic
350; C 1800
YWJB925000 525 (100 ppm)
Kerosene (3) 175 to 325 {e) 0.2
C-C, -
2002-20-5 =20% aromatic
100
OAS500000 -
Coal tar naphtha (b} 110 ta 190 =0.T (=5] 0.85 to 088
[ 400 (100 ppm}
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[1] Documentation of the NIOSH Validation Tests, S81, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977). Awvailable as GPO Stock #017-033-00231-2 from Superintendent of Documents,
Washington, DC 20402.

[2] NIOSH Manual of Analytical Methods, 2nd ed., Vol. 2, S81, U.S. Department of Health, Education, and Welfare,
Publ. (NIOSH) 77-157-C (1977).
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[1] Pendergrass SM [1997]. Backup data report for nitroaromatic compounds method development. Cincinnati, OH:
National Institute for Occupational Safety and Health, DPSE/NIOSH (unpublished December).

[2] NIOSH [1977]. Documentation of the NIOSH Validation Tests, S217, S218, and S223, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-185.

[3] NIOSH [1994]. m-Nitrotoluene and p-Nitrotoluene: Method 2005. In: Eller PM, Cassinelli ME, eds. NIOSH Manual
of Analytical Methods, 4th ed. Cincinnati, OH: U.S. Department of Health and Human Services, Public Health Service,
Centers for Disease Control, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publication No.
94-113.

[4] NIOSH [1978]. Nitrobenzene: Method S217; p-Chloronitrobenzene: Method S218; and Nitrotoluene: Method S223.
In: Taylor DG, ed. NIOSH Manual of Analytical Methods,n d2 ed., Cincinnati, OH: U.S. Department of Health,
Education, and Welfare, Public Health Service, Centers for Disease Control, National Institute for Occupational Safety
and Health, Publ. (NIOSH) 77-157-C.

[5] NIOSH [1977]. Occupational diseases, a guide to their recognition, revised ed., 235-238, 280-281, U.S. Department
of Health, Education, and Welfare, DHEW (NIOSH) Publication No. 77-157-C.

[6] NIOSH [1981]. NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, Nitrobenzenpe-,
Nitrochlorobenzene and Nitrotoluene, U.S. Department of Health and Human Services, Publ. (N1OSH) 81-123.
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TWA Method
Chemical r?lsogil Physical Properties Evaluation
ACGIH
Nitrobenzene 1 ppm (5.0 mg/nt) (skin) Colorless oily liquid, almond odor; Full
1 ppm (5.0 mg/n?) (skin) d=1.196 g¢/mL @ 20°C; MP 6°C; BP 210-
1 ppm (5.0 mg/n?) (skin) 211°C; VP=37 Pa (0.30 mm Hg) @ 20C
o-Nitrotoluene 5 ppm (28.5 mg/nt) yellowish liquid; d=1.163 g/mL @ 20C,; Full
(skin) MP -4°C; BP 222°C; VP=20 Pa (0.15 mm
2 ppm (11.7 mg/nt) Hg) @ 20°C
2 ppm (11.7 mg/n¥)
m-Nitrotoluene 5 ppm (28.5 mg/nt) liquid; d=1.157 g/mL @ 20C; MP 16°C; Partial
2 ppm (11.7 mg/n¥) BP 232°C; VP=20 Pa (0.15 mm Hg) @
2 ppm (11.7 mg/nt) 20°C
p-Nitrotoluene 5 ppm (28.5 mg/n¥) yellow crystals; d=1.163 g/mL @ 20C; Partial
2 ppm (11.7 mg/nt) MP 52°C; BP 238°C; VP=17 Pa (0.12
2 ppm (11.7 mg/nt) mm Hg) @ 20°C
4-Chloronitro- 0.16 ppm (1.03 mg/nT) yellow crystals; d=1.298 g/mL @ 20C; Partial
benzene Ca* MP 83°C; BP 242°C; VP=28 Pa (0.2 mm
0.1 ppm (0.644 mg/nt) Hg) @ 30°C
* - Cancer suspect agent
P9y 4> =Y Jgux
Range . Analytical Desorption 30-Day
Chemical Studied® SrT Bias Accuracy Range LOD Sr Efficiency Storage
(mg/m®) (+%) (ugisample)  (pg/sample) (%) (% Rec)
Nitrcbenzene 19810960 0.0590 00186 123 2 to 598 06 0012 987 1002
o-Nitrotoluene 1.97to9.86 0.0142 -0120 211 3 to 582 08 0.028 982 1012
m-Nitrotoluene not studied nd® nd nd 3 to 579 1.0 0.042 975 99 4
p-Nitrotoluene not studied nd nd nd 9to 511 26 0.061 96.9 99 4
4-Chloro- 19810992 01034 00869 273 8 to 595 25 0.063 1003 97 6

nitrobenzene

# 30-L air sample
® Not determined

® Exceeds the NIOSH accuracy criterion of + 25% at the 95% confidence level
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1] Searle E [1989]. Determination of airborne limonene vapour by charcoal tube sampling and gas-liquid
chromatographic analysis. Analyst 114:113-114.
[2] Konttinen S, Kurttio P, Raunemaa T, Kalliokoski P [1989]. Comparison of methods for analyzing occupational
monoterpene exposures. Chemosphere 19:1483-1488.
[3] Pendergrass SM [1992]. Terpene method development. Unpublished report, NIOSH, DPSE, MRSB.
[4] Stromvall M, PeterssonG [1992]. Protection of terpenes against oxidative and acid decomposition on adsorbent
cartridges. J Chromatogr 589:385-389.
[5] Kauppinen T[1986]. Occupational exposure to chemical agents in the plywood industry. Ann Occup Hyg 30:19
29.

seges Sledlbl -Y Jgux

Analyte CAS# RTECS # Properties
limonene 138-86-3 058100000 liquid; d 0.84 g¢/mL @ 20 °C; BP 175t0 178 “C; FP
(d-&1I-) 955°C,RI 1474 @ 20 °C; vp 0.280 kPa (2.1

mm Hg) @ 20 °C; vapor density (air=1) 4.7

o-pinene 80-56-8 DT7000000 liquid: d 0.8592 g/mL @ 20 “C: BP 156 to 160 °C:
FP -40 °C: R1 1.4663 @ 20 °C

B-pinene 127-91-3 DT5077000  liquid: d 0.8654 g/mL @ 20 “C; BP 164 to 166 °C;
RI14739@ 21 °C

3-carene 13466-78-9 FHB8400000 liquid; d 0.8668 g/mL @ 15 “C; BP 168 fo 169 “C,
RI1.4723 @ 20 °C

Sl sladiges jlaay 5 gleosls -Y Jgus

Analyte n Recovery Precision LOD Stability - 30 Day storage
(%) (8,)° (ug/sample) (% Recovery) (8)°

limonene 18 949 0019 04 932 0.029
3-carene 18 a5 4 0015 03 890 0.031
o-pinene 18 93 4 0016 06 922 0.093
3-pinene 18 a7.6 0.019 0.4 95.4 0.045

F Pooled relative standard deviation for 6 samples at each of 3 concentration levels.

F Relative standard deviation for 6 samples.
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[1] Documentation of the NIOSH Validation Tests, S78, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977), available as GPO Stock #017-033-00231-2, from Superintendent of Documents, Washington, DC
20402.
[2] User check, UBTL, Inc., NIOSH Sequence #4585-S (NIOSH, unpublished, March 21, 1985).
[3] NIOSH Manual of Analytical Methods, 2nd ed., Vol. 2, S78, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-157-B.(Y 4VY)
[4] NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 81-123 (1981), available as GPO Stock #017-033-0037-8 from Superintendent of Documents,
Washington, DC 20402.
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[1] Documentation of the NIOSH Validation Tests, S88, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185 (1977).

[2] User check, UBTL, NIOSH Sequence #4121-0,P (unpublished, December 2, 1983).

[3] NIOSH Manual of Analytical Methods, 2nd ed., V. 2., S88, U.S. Department of Health, Education, and Welfare,
Publ. (NIOSH) 77-157-B (1977).
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[1] NIOSH [1977]. Documentation of the NIOSH Validation Tests, S101, S110, S113, S114, S115, S122, S123,
S126, S133, S134, S135, S281, S314, S328, S335, S351, U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) 77-185, available as Stock No. PB 274-248 from NTIS, Springfield, VA 22161.
[2] NIOSH [1994]. Hydrocarbons, Halogenated: Method 1003. In: Eller PM, Cassinelli ME, eds. NIOSH manual of
analytical methods. 4th ed. Cincinnati, OH: U.S. Department of Health and Human Services, Public Health Service,
Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health, DHHS (NIOSH)
Publication No. 94-113.
[3] NIOSH [1994]. Trichloroethylene: Method 1022. In: Eller, PM, Cassinelli, ME, eds. NIOSH manual of analytical
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Cincinnati, OH: U.S. Department of Health, Education, and Welfare, (NIOSH) Publication 77 157-A.
[6] Ibid., S133.
[7] Ibid., S113.
[8] Ibid., Vol 3., S351, (NIOSH) Publication 77-157-C.
[9] Ibid., S135.
[10] Ibid., S281.
[11] Ibid., Vol. 2, S123, (NIOSH) Publication 77-157-A.
[12] Ibid., S110.
[13] Ibid., S122.
[14] Ibid., Vol 3, S328, (NIOSH) Publication 77-157-C.
[15] Ibid., S335.
[16] Ibid., Vol. 2, S134, (NIOSH) Publication 77-157-A.
[17] Ibid., S126.

Yoo




oges Sledbl =Y Jgue

Compound
RTECS Synonyms OSHA/NIOSHIACGIH (ppm)
Group A
Bromoform tribromomethane; 0.5 (skin)/0.5 (skin)0.5 (skin)
(CHEr), PB5600000 CAS #75-25-2
Carbon tetrachloride™ tetrachloromethane; 10, C 25/STEL 2 (1 h)5 (skin)
(CC,); FGA4900000 CAS #56-23-5

Chilorobenzene
(CH.CI); CZ0175000

Chioroform™
({CHCL); FS9100000

1.1-Dichloroethans
(CH,CHCL,); KI0175000

Ethylene dichloride™
(CICH,CH,CI); KI0525000

Tetrachloroethylene™
(CLLC=CCL,); KX3850000

Trichloroethylene®
{CICH = CCL); KX4550000

1.1, 1-trichloroethane
(CH,CCL,); KJ297500

Group B

Benzyl chionde®
(C,H.CH,Cl); XS8925000

Chlorobromomethane
(CH,BrCI); PAS250000

‘©o-Dichlorobenzene”
(1,2-C,H,CL); CZ4500000

p-Dichlorobenzens™
{1,4-C,H,CL}); CZ45500000

1.2-Dichlorozthylens
(CICH=CHCI); KNV9360000
Hexachloroethane™

(CCLCCL): KI4025000

1,1.2-Trichloroethane™
(CLCHCH,CI); KJ3150000

1,2,3-Trichlomopropane™

(CH,CICHCICH,CI); TZ9275000

monochlorobenzene; phenyl
chloride; CAS #108-90-7

trichloromethane;
CAS #67-66-3

ethylidene chloride;
CAS #75-34-3

Ta/-M10

C S0/STEL 2/10

100100100

1,2-dichloroethane;

CAS #107-06-2

perchloroethylene;

CAS #127-18-4

ethylene tichloride; tichloroethene:;
CAS # 79-01-86

methyl chlorofomm;

CAS #71-55-6

{chloromethyl) benzene;

a-chiorotoluene; CAS #100-44-7

bromochloromethane;
Halon 1011, CAS #74-97-5

1.2-dichlorobenzene,
CAS #95-50-1

1,4-dichlorobenzens;
CAS #106-46-7

acetylene dichlonde;
1,2-dichloroethane;
CAS #540-59-0

perchloroethane;
CAS #67-72-1

vinyl trichloride;
CAS #79-00-5

allyl frichloride;
glycerol trichlorohydnin;
CAS #96-18-4

50, C 100/1, STEL 210

100, C 200, P 300/0.4 (LOQY
25, STEL 100

100 ppm (Ca 200 ppm)Ca 50 ppm

350vC 350/350, STEL 450

1/C1.0M

200/200/200

50/C 50/25 (skin); STEL 50

THM. T (LOQYTS, STEL 110

200/200/200

1 (skin)/1/1 (skin)

10 (skin)10 (skin)10 (skin)

50/10 (skin)/10 (skin)

2Suspect carcinogen [20,21,22]; "Group | Pesticide; “Group |l Pesticide; *"Group 1ll Pesticide
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Compound MW, mafm?*
RTECS =1 ppm Synonyms Properties
@ NTP

Group A

Bromaform 25275 1033 tribromomethane liquid, d 2.887; BP 148 *C; nonflammable

{CHBr,)

Carbon tetrachloride 153.84 6.29 tetrachloromethane liquid; d 1.585; BPF 76.7 °C; FP -23.0 °C; VP

(CCL) 91.3 mm @ 20 °C; vapor density (air = 1) 5.3

Chlorobernzena 11256 4.60 monochlorobenzene; liquid; d 1.105 @ 25 °C; BP 131.6 "C; MP -45

{C.H,CI) phenyl chloride *C; flash pt. 29.4 °C (CC)

Chiloroform 119.39 4.88 trichloromethane liquid, d 1.485 @ 20 *C; BP 61.2 °C;

{CHCL,) FP -83.5°C

1,1-Dichloroethane 9895 4.05 ethylidene chloride liquid, d 1.174 @ 20 °*C; BP 57 to 59 °C, FP -98

(CH,CHCL,) °C

Ethylene dichloride 98.96 4.05 1.2-dichloroethanea liguid; d 1.2554 @ 20 *C; BP 83.5 "C;FP 35.5

{CICH,CH,Cl) *C; Mlash pt. 13 °C; explosive limils in air 6
to 16%

Tetrachloroethylene 165.83 6.78 perchloroethylenc liquid; d 1.625 @ 20 °C; BP 121 °C;

(CLC=CCL,) FP-22.4°C

1,1, 1-trichlomethane 133.42 5.45 methyl chloroform liquid; d 1.325; BP 75 °C; FP -30.4 °C;

{CH,CCL,) nonflammable

Trichloroethylene 131.40 537 ethylene tichloride, liguid; d 1.459 @ 20°C; BP 87.2°C; FP- 72.8°C;

(CICH=CCL,) trichloroethene VP 58 mm Hg @ 20°C (9.9 kPa); explosive
range 11 to 41% wiv in air

Group B

Benzyl chlorde 126.58 517 {chloromethyl) benzene; liquid; BP 179 °C; MP -48 to -43 °C; d 1.100 @

(C,H,CH,CI) a-chlorotoluene 20 °C; flash pt. 67 "C

Chlorobromomethane 129,39 529 bromochloromethane; liquid; d 1.93 @ 20 “C; BP 68 "C; MP 88 *C;

{CH,BrCl) Halon 1011 nonflammable

o-Dichlorobenzene 147.00 6.01 1,2-dichlorcbenzene liquid; d 1.284; BP 17210 179 °C; FP -17 °C;

E ,2-C,H,CL) flash pt. 65.5°C

p-Dichlorobenzene 147.00 6.01 1 4-dichlorobenzene solid crystals; d 1.458; BP 173.7 “C; MP 53 °C;

(1,4-C.H,ClL.) sublimes; flash pt. 65.5 "C

1,2-Dichloroethylene 96.94 396 acetylene dichloride; liquid; transisomer; d 1.257; BP 47 to 49 °C; MP

{CICH=CHCI) 1,2-dichloroathens -87°C; cis-isomer; d 1.282; BP 58 to 60 "C;
flash pt. 3.9"C; FP 80 °C

Hexachloroethane 236.74 9.66 perchloroethane solid; d 2.091; MP 185 “C; BP sublimes at

(CCLCCL,) 187 °C

1,1,2-Trichloroethane 13341 545 vinyl trichloride liquid; d 1.4432 @ 20 °C, BP 113.7 °C;

(CLCHCH.C1) FP -36.4 °C; VP 19 mm Hg @ 20 °C

147.43 6.03 allyl trichloride; liquid; d 1.3888 @ 20 °C; BP 156.2 °C;

1,2,3-Trichloropropane
(CH,CICHCICH,CI)

glycerol trichlorohydnn

FP -15 °C; flash pt. 82.2 "C (OC)
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Compound Air Sample Volume (L) Working Range, ppm,
Min Max Target al Max Sample Volume
Bromoform 4 @ 0.5 ppm [iL] 10 02tod
Carbon tetrachloride 3@ 10 ppm 150 15 210 105
Chilorobenzene 1.5@ 75 ppm 40 10 10 to 430
Chloroform 1@ 50 ppm 50 15 2 to 190
1,1-Dichloroethane 0.5 @ 100 ppm 15 10 4 to 250
Ethylene dichloride 1 @ 50 ppm 50 3 16 to 1320
1,1,1-Trichloroethane 0.1 @ 350 ppm -] 3 18 to 1450
Tetrachloroethylene 1.0 @ 100 ppm 40 3 9 to 1900
Trichloroethyene 0.2 @ 100 ppm 30 10 0.3 to 621
Benzyl chloride 6@ 1 ppm 50 10 061058
Chlorobromomethane 0.5 @ 200 ppm 60 5 18 to 450
o-Dichlorobenzene 1@ 50 ppm 10 3 16 to 1100
p-Dichlorobenzens 1@ 75 ppm 8 3 27 to 330
1,2-Dichloroethylens 0.2 @ 200 ppm 5 3 16 to 560
Hexachloroethane 3@ ppm 70 10 0.3i08.3
1,1,2-Trichlomethane 2@ 10 ppm 60 10 1.8 to 64
1,2,3-Trichloropropane 0.6 @ 50 ppm 60 10 310 310
xSl slayall —F Jguxr
Compound Limit of Detection (LOD)  Limit of Quantitation (LOQ) Precision (S,)
Bromaform 6.0 19.3 0.051
Carbon tetrachloride 4.0 20.0 0.046
Chlorobenzene 0.6 110.0 0.025
Chloroform 0.8 15.0 0.035
1,1-Dichloroethane 20 51 0.030
Ethylene dichloride 0.7 23 0.026
Tetrachloroethylene 20 7.1 0.032
1,1,1-Trichloroethane 1.0 3.0 0.009
Trichlorethylene 0.6 1.9 0.018
Benzyl chloride 1.0 4.5 0.076
Chlorobromomethane 15 4.0 0.053
O.Dichlorobenzene 0.8 27 0.022
p-Dichlorobenzene 20 7.5 0.041
1,2-Dichloroethylene 2.0 51 0.041
Hexachloroethane 2.0 6.6 0.021
1,1,2-Trichlorethane 1.0 30 0.036
1.2.3-Trichloropropane 1.0 2.7 0.020

Units = pg analyte per sample
Mote: For a few of the compounds in this method the LOQ) values, when companed to the preceding method development

results, may appear higher. This can be explained by the fact that in the initial method development no recovery study
was conducted at a level near or above the instrumentally determined LOCQ recoveries for each analyte.
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[1] NIOSH [1984]. Hydrocarbons, Aromatic: Method 1501. In: Eller PM, ed. NIOSH Manual of Analytical Methods.
4" rev. ed. Cincinnati, OH: U.S. Department of Health and Human Services, Public Health Service, Centers for
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\YY - 87 h ' . ’ diami
(1,3-PHENYLENEDIAMINE) Phenylenediamine
0-TOLUIDINE
m-TOLUIDINE
VYY M-TOLUIDINE 2002-2 73 p-TOLUIDINE
&y Lis NIOSH 2002-2 sz
340 ,i$; 0-TOLUIDINE
\YF M-XY LENE-a,a’-DIAMINE - 105
NIOSH o ools u.)‘A.» -bs.‘).A o
YO MALATHION 5600 62 _
] 0,085 | gl 1S sy
v MALEIC ANHYDRIDE - 86
\YY MANEB - 107
MERCURY
VYA - ID-145
(ARYL & INORGANIC COMPOUNDS)
\vq MERCURY (VAPOR) - ID-140
v METALWORKING FLUIDS (MWF) —
ALL CATEGORIES )
'Y METHYLTIN CHLORIDES 5526 -
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Ley METHYL 2-CYANOACRYLATE -
(MCA)
VY'Y METHYL ACRYLATE - 92
NIOSH ;5 oole (pl 4 by e oo
\Yf | METHYL ALCOHOL (METHANOL) 3800 5001 | wome 5 JT sla)ly lgie co
el € 5058 (y95le (i inb Lo
VYO METHYL BROMIDE 2520 -
‘e METHYL CHLOROFORM (1,1,1- u
TRICHLOROETHANE) )
METHYL ETHYL KETONE
\YY - 77
PEROXIDE
- METHYL HYDRAZINE 20
(MONOMETHYL HYDRAZINE) )
VY METHYL ISOCYANATE (MIC) - 54
¢ METHYL MERCAPTAN "
(METHANETHIOL)
NIOSH s sole oyl bgs po aite
VE) METHYL METHACRYLATE 3900 %4 LCL,13 JTolaS 5o olye cos
ol € a5 e «C10
VEY METHYLAMINE - 40
METHY LENE BIS(4-
VY - 5002

CYCLOHEXYLISOCYANATE)
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METHYLENE BISPHENYL
- ISOCYANATE (MDI; 4,4-
DIPHENYLMETHANE
DIISOCYANATE)
NIOSH s sole oyl bgs po aite
METHYLENE CHLORIDE .
VFO L (CIOLCL e JTelss»
(DICHLOROMETHANE) 3900 1025 | W e
sl € S
Ve METHYLENEDIANILINE (4-4'- 57
METHYLENEDIANILINE; MDA) )
INSOLUBLE COMPOUNDS (as Mo) 2306 ) 9 dnnl
MOLYBDENUM, SOLUBLE 7302 YV iy, 4 7304 57302 slavcs
VEA ID-125G
COMPOUNDS 7304 S5 dnzlpe
N
1009
V¥4 N-BUTYL ACETATE 1450-3
5000
V0. N-BUTYL ALCOHOL (N-BUTANOL) | 1401-2 5001
VO N-ISOPROPYLANILINE - 78
N-Nitrosomethylethylamine (NMEA)
N-Nitrosodiisopropylamine (NDIPA)
N-Nitrosomethyl-n-butylamine (NMBA)
\aY B 38 VOLATILE NITROSAMINE

N-Nitrosoethyl-n-butylamine (NEBA)

N-Nitroso-n-propyl-n-butylamine
(NPBA)

N-Nitrosodiamylamine (NDAMA)

MIXTURE Il
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N-NITROSODIMETHYLAMINE
(NDMA) N-NITROSODIETHY LAMINE
(NDEA) N-NITROSODI-n-
. PROPYLAMINE (NDPA) N- ,, | VOLATILE NITROSAMINE
NITROSODI-n-BUTYLAMINE (NDBA) | MIXTURE |
N-NITROSOPIPERIDINE (NPIP) N-
NITROSOPYRROLIDINE (NPYR) N-
NITROSOMORPHOLINE (NMOR)
N-NITROSODIETHANOLAMINE
\0f : 31
(NDELA)
106 | N-NITROSODIPHENYLAMINE : 23
10% | N-PHENYL-B-NAPHTHYLAMINE : %
sy N-PROPYL ALCOHOL (N- ot | soot
PROPANOL)
VoA NAPHTHA (COAL TAR) 1550-2 | 48
104 NAPHTHALENE - 35
6L° dgod O LS)'.tf o)’|.\3| 7302 s
Jolome
‘_gLQ Agod O 6)-:5 o}‘.\i‘ 7304 o
7302 ]
5. | &NICKEL,METAL&INSOLUBLE | ., | 10 o
SOLUBLE COMPOUNDS IDA25G | oo asyms 15 .5 sl 7306 s
7306
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\FY NITRIC ACID 7907 -
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\PY NITROAROMATIC COMPOUNDS -
2005-3
\of NITROGEN DIOXIDE - ID-182
V2O NITROGLYCERIN(NG) - 43
\£F NITROUS OXIDE 3800 ID-166
V5y NON-VOLATILE ACIDS - (Sulfuric 2008
Acid and Phosphoric Acid) )
@)
\FA O-DIANISIDINE
- 71
V£ O-TOLIDINE
VY- ORGANIC AND INORGANIC GASES 3300
by Extractive FTIR Spectrometry
\Y)Y | ORGANOPHOSPHORUS PESTICIDES 5600 -
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P
Vo P-XYLENE-a,a’-DIAMINE . 105
» J.:yl) )o o.)Lo u.:‘:\.: .‘95.:)./: oo
Vv PARATHION 5600 62 o
w‘ <<0M9315)9‘ IDW
VY p-CHLOROPHENOL 2014 ;
PARTICULATES NOT OTHERWISE
VYA 0501 ;
REGULATED, TOTAL
Vv PENTACHLOROPHENOL . 39
VA- p-NITROANILINE 5033 ;
- PERCHLOROETHYLENE 1001
(TETRACHLOROETHYLENE) 5000
VAY PHENANTHRENE ; 58
VAY PHENOL , 32
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VAO PHOSPHINE 6002 1003
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YY o, 4 7304 9 7302 slaais
g dazl e
ID-121
7302 Sl ods ol :ID-121 aie
YAY PLATINUM METAL ID-130-
7304 (AAS)
SG
N SATS
POLYMERIC 4,4°-
METHYLENEDIPHENYL
VAA . . - 5002
DIISOCYANATE (PAPI; polymeric
MDI)
YAQ PORTLAND CEMENT (Total Dust) - ID-207
AR POTASSIUM HYDROXIDE 7405 ID-121
Y4 PYRIDINE 1613-2 -
Vay PROPARGYL ALCOHOL - 97
PROPYLENE OXIDE (1,2-
yay 1612-2 88

EPOXYPROPANE)
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PRODUCTS (as FORMALDEHY DE)
5
1009
YA SEC-BUTYL ACETATE 1450-3
5000
SEC-BUTYL ALCOHOL (SEC-
144 BUTANOL) 1401-2 | 5001
7302
Y. SELENIUM & COMPOUNDS 7304 | ID-121
7306
uwl.w.: 6):?5 o)’L\ﬂ :7601-3 s
S regigdy il g, 4y (Jliws S
‘ $ o3lasl : 7602 o
7601-3 S im0l 1002 o
SILICA, CRYSTALLINE, MIXED IR Lo ook L5 s
Yo RESPIRABLE (QUARTZ, 7602 | ID-142 ”
CRISTOBALITE, TRIDYMITE) 03 (KBr 2%

3,5 10 5,188 (6,5 o3l 7603 we
i3 B S JES Sass JLe

(3350 wgwy) IR lawgs
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. SILVER, METAL & SOLUBLE 7302 \D-205 YV iyo, 4 :7306 5 7302 glavcs
Yoy SODIUM AZIDE - ID-211
Yof SODIUM BISULFITE - ID-121
Yoo SODIUM HYDROXIDE 7405 ID-121
v.s SODIUM METABISULFITE ; ID-121
oy SODIUM TETRABORATE ] D121
DECAHYDRATE
- SODIUM TETRABORATE D21
PENTAHYDRATE i i
. SODIUM TETRABORATE, D121
ANHYDROUS B i
Yy STODDARD SOLVENT - 48
‘) STYRENE (VINYL BENZENE: 2800 89
PHENYLETHYLENE) 1014
Yy Y STRYCHNINE 5016 -
Yy SULFUR DIOXIDE 3800 1011
YVE SULFUR TETRAFLUORIDE - 110
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YO SULFURYL FLUORIDE 6012 -
T
7302
COMPOUNDS e anzle TV iy,
7306
YVY TERT-BUTYL ACETATE - 1009
YA TETRACHLOROPHENOL - 45
Y14 TETRAETHYL TIN - 110
Yy THIRAM 5005 -
TIN, INORGANIC COMPOUNDS
YV - -
(EXCEPT OXIDES) (as Sn) ID-206
& yiog Sl b 5JGT:3800 wie
(FTIR) 30,8 ys0le (oo cilo
3800 1021 2 Fsilog 5 b 5JUT :3900 i
YYY TOLUENE 3900 111 o i i o555
1501- :
501-3 5000 S5 L 56T :1501-3 s
o ol ey sezme (S5 5iles S
FID
TOLUENE-24-DIAMINE &
Yvy - 65

TOLUENE-2,6-DIAMINE
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1001
YYE TRICHLOROETHYLENE 3800
5000
YYO TRIETHYLENETETRAMINE (TETA) - 60
YY# TRIMELLITIC ANHYDRIDE - 98
5 5551 (5,10 aig05 :1020 wie
[ sS Seilges 60 bs @l el gy
1020 :
ey TRIMETHYLBENZENE, MIXED ) owele b Lo g0
ISOMERS 5000
9 Jl,d 6)“5)3 g0 :5000 oo
S Seilge o b gl
TUNGSTEN CARBIDE (CONTAINING
YYA - ID-213
>2% Co, as Co)
ra TUNGSTEN, METAL & INSOLUBLE ID-213
COMPOUNDS (as W) B
YY. | TUNGSTEN, SOLUBLE COMPOUNDS 7306 ID-213
Yy TURPENTINE 1551-2 -
Vv
YYy VALERALDEHYDE 2536 85
7302
4 7306 5 7304 7302 lavzs
ey VANADIUM, RESPIRABLE DUST & 2304 ID-125G

FUME (as V20s)

7306

Dol dexl L VY (o,
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Yyt VINYL ACETATE 1453 51
YYo VINYL BROMIDE - 08
VINYL CHLORIDE
Yvs - 75
(CHLOROETHYLENE)
YYY VINYLIDENE CHLORIDE - 19
YYA VM&P NAPHTHA - 48
Volatile O ic Compounds, C1 to C10,
- olatile rganlc_ pou 3900 ]
Canister Method
VOLATILE ACIDS by lon
Yf. y 7907 i
Chromatography
X
S yog xSl b 5JGT:3800 wie
FTIR) 0,8 g0l _omims citslo
o) XYLENE, ALL ISOMERS 3800 5000 (FTIRD Jo8 0ot (7t &0
(DIMETHYLBENZENE) 3900 5 g5 U1 3900 s
S T b (38
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Db ezl e VY (o,
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7302
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Dol dexl L VY (o,

7306

Number (1,2,3,...)

YtV 11,22-TETRACHLORO 1019-2 -
1,1,2-TRICHLORO-1,2,2-
YEA - 113
TRIFLUOROETHANE (FREON 113)
Y¥4 1,1,2-TRICHLOROETHANE - 11
YO 1,1-DICHLORO-1-NITROETHANE 1601-2 -
YO 1,1-DICHLORO-1-FLUOROETHANE - 113
YOY 2,2-11 TETRABROMOETHANE 2003-2 -
YOY 1- and 2-BROMOPROPANE 2552-1 -
o¥ 1,35-TRIGLYCIDYL-S- 1024
TRIAZINETRIONE B
1,6-HEXAMETHYLENE
YOO - 5002
DIISOCYANATE HOMOPOLYMER
1-BROMOPROPANE

A4 2552-1 1017

2-BROMOPROPANE
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Yov 1-METHOXY-2-PROPANOL - 99
YOA 1-METHOXY-2-PROPYL ACETATE - 99

1-NITROPROPANE
Y04 - 46
2-NITROPROPANE

Y5 2,3-PENTANEDIONE 3900 1016
Y5 24,6-TRINITROTOLUENE - 44
YSY 24-TOLUENE-DIISOCYANATE - 5002
vs¥ | 2,6-TOLUENE-DIISOCYANATE (TDI) - 5002
sla 4J9JL’ Lg)b).g 4 gad 1004 oo
<J)y Anasorb CMS (g sy aiges
cox 2-BUTANONE (METHYL ETHYL 2027 1004 (025 555
KETONE; MEK) 5004 | s 5 ,b 5l oo aiges 5004 ui
0 4y 4 Sk 3l )
Ll sy J»A.AA o~ L (S
Y50 2-BUTOXYETHANOL - 5001

Y55 2-BUTOXYETHYL ACETATE 83
(BUTYL CELLOSOLVE ACETATE)

Y 2-ETHOXYETHANOL (CELLOSOLVE; ) 53

GLYCOL MONOETHYL ETHER)
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2-ETHOXYETHYL ACETATE
YA )(CELLOSOLVE ACETATE 1450-3 53
2-METHOXY-1-PROPANOL
Ysa - 9
2-METHOXY-1-PROPYL ACETATE
vy 2-METHOXYETHANOL (METHYL 1403-3 53
CELLOSOLVE) i
2-METHOXYETHYL ACETATE
- (METHYL CELLOSOLVE ACETATE; L4510 e3
ETHYLENE GLYCOL METHYL i
ACETATE)
YVY 2-NITROPROPANE - 15
- 3,3'-DICHLOROBENZIDINE (and its E500 -
salts)
44-METHYLENE BIS(2-
YVY¥ _ 71
CHLOROANILINE)
YVO 4-AMINODIPHENYL - 93




