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1.4.1 1,1-2 & ¢%k(1,1-dichloroethane) :

1%5" e 5 (n-hexane) » [EEDSIRE 175 mg/mL ['%ﬁﬁiﬁ?rﬁ
1.4.2 1,2-= & ¢%k(ethylene d1ch10r1de)

q’F’*F’\rE 5 (n-hexane) > JRIES IS 250 mg/mL  f# DF%’F'*?JQ °
1.4.3 1,2-Z g 4%%06(1,2- d1ch10roethylene)

ig\ﬁ"rc /% (n-hexane) » f‘gf’?“/iaﬁf" 252 mg/mL V [’%"ﬁ?ﬂ?‘f‘?fﬁ
1.4.4 1,1,1-= g 6%k1,1,1- trlchloroethane)i

?Fkﬁ"rc 5 (n-hexane) » [REIRSIRE 264 mg/mL [’%ﬁ?ﬁ?‘f‘?ﬁz
1.4.5 PYg["W2(carbon tetrachlomde)

gﬂﬁ’f CS, > [elgsy % 148.4 mg/mL f%[’fﬁji?ﬁﬁ °
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iﬁﬁ?‘CSz s eSS % 110.7 mg/mL f%[’fﬁji?ﬁﬁ °
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1,1-Z g 6%k 24.3
1,2-7 g o5k 25.6
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(A) e VR ELRR ﬁ‘fﬁ PR P I > BT fused silica WCOT
DB-1, 30mx 0.53mm ID%;M FWFE’ + 23 iR 5.6 mL/min ™ 0 ')
4C /75
40°C — VAOCIRRF ™ it Vi il
(977) (0.577)

(B) kL'

(C) I'] fused silica WCOT, DB-1,

] 1% Alltech AT-1000 on Graplac 60/80

2.4mx 2.0mm IDEG JJ#L:DFI TR TR 2SR 40 mL/min
4°C 173

46C —_—

180°C [ fF ™ STATHTIH T <
(753)

(1053)

30mx 0.53mm ID f@ﬁg—g = T
Zx i 7.8 mL/min > 0 I'})75 C ﬁwéf 657 ST [/iﬁh‘:]"ﬁijf
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s (ppm) “(L) (mg/mL) (% ) (% )
IR 10 1.5~ 6 0.09~0.39  103.8 1.3
I 75 0.8~ 3 0.28~1.01  101.2 1.2
Eh 50 0.5~ 2 0.12~0.51 99.2 2.1

TR 50 0.5~ 2 0.15~0.60 93.8 1.2
1,1-2 & 4% 250 0.6~ 2.8 0.1 ~0.5 101.9 1.3
1.2-2 5 4% 350 3.7~15.0 0.2 ~0.8 103.0 1.6
1,2-2 g %6 350 0.2~ 0.8 0.2 ~0.8 100.5 2.0
1.1,1-= & &% 400 0.1~ 0.3 0.2 ~0.8 101.0 0.9
1.1,2-= g 4% 45mg/M 3.2~12.8  0.14~0.58 99.8 1.1
IRFNAE 100 0.1~ 0.4 0.067~0.268 98.6 1.8
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H Al 1* H Al 2k

£ i) GC/FID (HP 5890) GC/FID (HP 5890)
e (C)H ) )

ngﬁ%* 250 250

f= _ACl _15Cror
65C-——>140C 40C—140C
(477) (0.557) (957) (177)

?;’f} (mL/min)

i“ﬁ 400 0.9 kg/c

R 33 0.6 kg/c

PP 16.3 3.2 kgl/c
(il f= fused silica WCOT DB-1 ° fused silica WCOT DB-1 »

30mx 0.53mm ID 30mx 0.53mm ID

pa | RS 98.4% 97.4%
| cva 1.1% 1.6%
I3
B T IS 93.6% 96.7%
| (Va 1.1% 0.9%
2| AR 100.9% 98.3%
% | CVa 1.7% 1.8%
| TS 90.5% 81.3%
| CVa 1.4% 2.5%
B
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Al A 1* ] A 2%
e N GC/FID (HP 5890) GC/FID (HP 5890)
@ T) . .
%; 225°C 200°C
250C 250C
Ff, = _10C /o . 5Cla
35C——— 60°C 60C——>115C
(377) (677) (177)
?;’f:% (mL/min)
5 400 300
;Engn 33 25
PR 20 20
”ET = fused silica WCOT DB-Wax, ﬂj‘]g 10% Carbowax 20m,
30mx 0.53mm ID
1,1 2 RS 101 % 29 %
;gén
%k 1 CVa 1.2% 2.3%
1,2 Rk 101 % 9% 9%
gén
5k 1 CVa 1.2% 2.8%
1,2 IRk 100 % 93 9%
2
| CVa 1.49% 1.6%
1,1
L= TR 100 % 95 %
E;
5| CVa 1.6% 3.49%
*[ PR benzene ©
el S =
H Gl T &2
E%d GC/FID(HP 5890) GC/FID(HP 5890)
%
Tty XU e
i ) )
LE: fg 78 CFJE-'TE' 871 130°C 475#%
Wk (mL/mln
B ;5) 400 400
& 39 40
PANEET 11.6 10
F’PFE fused silica WCOT DB-1, fused silica WCOT DB-1,
30mx 0.53mm ID, 3.0um 30mx 0.53mm ID, 3.0 um
CIERE 102.1% 94.1%
AN NER S




| CVa (i 1.1% 2.7%
H el H OEE 2
E¥ GC/FID(HP 5890) GC/FID(HP 5890)
TN o o
Ll 205C 225C
[ 250°C 250C
. oo - 20T
A TSCHH 3578 60C————120
(377) (173)
NIEEN B '
LR 260 kPa 20 psi
EE 105 kPa 16 psi.
PAREET 100 kPa 4.5mL/min
?Tt% fused silica WCOT fused silica WCOT
30mx 0.53mm DB-1 30mx 0.53mm DB-1
R
2 99.5% 104.0%
= s
B
| Cva (i 0.6% 0.8%
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= 151 fFRBEDEE (syringe drive method)rd & AZ¥ES » 20t 30 °C

» 809 RH ﬁq&%%i$ﬁﬁif??gﬁiﬁw%§’ carbon tetrachloride®” 20ppm |,

chlorobenzene %= 149 ppm, chloroform #° 100 ppm, o-dichlorobenzene
%7100 ppm , 1,1-dichloroethane #% 406 ppm- 1,2-dichloroethane %%
400 ppm, tetrachloroethylene #° 190 ppm - FRfERa 200 mL/min ™ F8
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[1] Documentation of the NIOSH Validation Tests, S101, S110, S113,
S114, S115, S122, S123, S126, S133, S135, S281, S314, S328,
S335, S351, 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.

[2] User check, UBTL, NIOSH Sequences #3990-T, 3990-U and 3990-W (
NIOSH, unpublished, November 3, 1983) and 4304-] (NIOSH, unpu-
blished, April 3, 1984).

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

[4] Ibid., V. 2., S101, U. S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 77-157-B (1977).

[5] Ibid, S110.
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Ibid, SI113.
Ibid, S114.
Ibid, SI115.
Ibid, S122.
Ibid, S123.
Ibid, S126.
Ibid, S133.
Ibid, S134.
Ibid., V. 3, S136, U. S. Department of Health, Eduction, and
Welfare, Publ. (NIOSH) 77-157-C (1977).
Ibid, S281.
Ibid, S314.
Ibid, S328.
Ibid, S335.
Ibid, S351.
NIOSH/OSHA Occupation Health Guidelines for Chemical Hazards,
U. S. Department of Health and Human Services, Publ. (NIOSH)
81-123 (1981), available as Stock #PB83-154609 from NTIS,
Springfield, VA 22161.
NIOSH Current Intelligence Bulletin 27, Chloroethanes: Review
of Toxcicity, U. S. Department of Health, Education, and Wel-
fare, Publ. (NIOSH) 78-112 (1978).
NIOSH Current Intelligence Bulletin 20, Tetrachloroethylene (
Perchlo-ethylene), U. S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 78-112 (1978).
Criteria for a Recommended Standard... Occupational Exposure
to Benzyl Chloride, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 78-182 (1978).
Criteria for a Recommended Standard... Occupational Exposure
Carbon Tetrachloride, U. S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 78-133 (1976).
Criteria for a Recommended Standard... Occupational Exposure
to Chloroform, U. S. Department of Health, Education, and We-
Ifare, Publ. (NIOSH) 75-114 (1975).
Criteria for a Recommended Standard... Occupational Exposure
to Ethylene Dichloride, U. S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 76-139 (1976).
Criteria for a Recommended Standard... Occupational Exposure
to Ethylene Dichloride, U. S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 76-184 (1976).
Criteria for a Recommended Standard... Occupational Exposure
to Tetra-chloroethylene (Perchloroethylene), U. S. Department
of Health, Education,and Welfare, Publ. (NIOSH) 76-185 (1976).
NIOSH Manual of Analytical Method, 4th Ed. NIOSH, Cincinnati,
Ohio, Method 1003, 1994.
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S Bl x mg/M OSHA/NIOSH/

o/ = 1ppm Hl £ ACGIH 55?§Fﬁ[30]
AR wRY @ NTP (ppm)
(ppm)
RTELS NO. CAS NO.
DU (=R CC14%* 153.84/ 6.29 tetrachloromethane 10/STEL 2/5 2( L)
(carbon tetrachloride) 1.484(20°C)/ 56-23-5 ()
FG 4900000 61~62C
#A CoH5CL 112.56/ 4.60 monochlorobenzene 75/-110 75
(chlorobenzene) 1.107(20°C)/ phenyl chloride
CZ0175000 131~132°C 108-90-7
#H CHC13* 119.39/ 4.88 trichloromethane C.50/STEL 50
(chloroform) 1.589(25C)/ 67-66-3 2/10
FS9100000 76.7C
T R 147.00/ 6.01 1,2-dichlorobenzene 50/C50/25, 50
(o-dichlorobenzene) 1.3059(2°C)/ 95-50-1 STEL 50
CZ4500000 180.5C
1,1-= g 6%k 98.96/ 4.05 ethylidene chloride 100/100/100 100[20,21]
(1,1-dichloroethane) 75-34-3
K10175000
1,2-= g ¢ 96.94 3.96 acetylene dichloride 20072007200 200[20]
(1,2-dichloroethylene) 1,2-dichloroethene
KV9360000 540-59-0
1,2-7 v o5k 98.96 4.05 1,2-dichloroethane 50.C100/1 10
(ethylene dichloride) 107-06-2 STEL2/10 [20,21,26]
K10525000
1,1,1-= & ¢%k 133.42 5.45 1,1,1-trichloroethone 350/C350/350 350
(methylchloroform) 71-55-6 STEL 450 [20,21,27]



KJ2975000

1,1,2-= o5k
(1,1,2-trichloroethane)
KJ 3150000

IRFOa2
(tetrachloroethylene)
KX3850000

133.41

165.83

100.0

5.45

6.78

vinyl trichloride
79-00-5

perchloroethylene
127-18-4

10( ") /10(H)
/10(H)

100, C200/0.4
(LOQ)/25,STEL

10(H)

50

* SR PI29]  CCl4

C6H5C1 CHC13*



ESIER RS

F PRI (L) ™ R AR (ppm)

I’“‘ﬁ#”i = BN T PR [29]
[29] [HFR9]

PUE i CCL4%* 3 @ 10 ppm 32 2~105
(carbon tetrachloride)
FA CoH5CL 1.5@ 75 ppm 32 10~430
(chlorobenzene)
#% CHC13* 1 @ 50 ppm 20 2~190
(chloroform)
TR 1 @ 50 ppm 23.3 16~1100
(o-dichlorobenzene)
1,1-Z & ek 6.5@ 100ppm 8 4~250
(1,1-dichloroethane)
1,2-7 g ok 0.2@ 200ppm 10.6 16~560
(1,2- d1ch10roethylene)
1,2-7 v o5k 1 @ 50 ppm 50[29] 16~1320
(ethylene dichloride)
1,1,1-= g ek 0.1@ 350ppm 8[29] 18~1450
(methylchloroform)
1,1,2-= g o5k 2 @ 2 ppm 60[29] 1.8~ 64
(1,1,2-trichloroethane)
P g A 0.6@ 50 ppm 32 3~310
tetrachloroethylene
R 129]
PUE R CC14%
#A CoH5CL
1% CHC13*



oA (C)
G WOR RV e/ B
carbon tetrachloride B 60/155/200 0.2 to 7
chlorobenzene A 105/190/250 0.4 to 10
chloroform B 75/155/200 0.4 to 11
o-dichlorobenzene C 140/225/250 0.1 to 3
1,1-dichloroethane A 50/100/175 0.4 to 12
1,2-dichloroethylene A 60/170/175 0.2 to 7
Ethylene dichloride C 70/225/250 0.1 to 4
Methyl chloroform C 70/225/250 0.6 to 17
1,1,2-trichloroethane C 70/250/225 0.05to 2
tetrachloroethylene C 90/225/250 0.4 to 12

A 3mx 3mm OD, TEEHFE > 10% SP-1000 on 80/100 &' Chromosorb WHP °
B 6mx 3mm OD, E EEY[IA -
C: 3mx 3mm OD, T&HHF > 10% OV-101 on 100/120 " Chromosorb WHP



%4 NIOSH 1003 *J??F;‘—“I'ﬁﬂ/%?ﬁz

RN
(= FL\' Py fa [ ﬁﬁ‘ﬁ‘%ﬁ eGP 5T P35t
mg /M L CVT CVa (%)
(%) (%)

carbon tetrachloride 65-299 15 9.2 3.7 96 @ 1.3-4.8mg
chlorobenzene 100-416 15 5.7 4.7 97 @ 1.8-7.4mg
chloroform 183-736 10 5.6 2.5 91 @ 1.8-7.1mg
o-dichlorobenzene 150-629 3 6.8 1.3 86 @ 0.5-1.9mg
1,1-dichloroethane 212-838 10 5.7 1.1 101 @ 1.9-8.0mg
1,2-dichloroethylene* 475-1915 3 5.2 1.7 100 @ 2.4-9.5mg
ethylene dichloride 195-819 3 7.9 1.2 96 @ 0.6-2.5mg
methyl chloroform 904-3790 3 5.4 1.8 99 @ 2.9-11 mg
1,1,2-trichloroethane 26-111 10 5.7 1.0 97 @ 0.3-1.2mg
tetrachloroethylene 655-2749 3 5.2 1.3 96 @ 2.1-8.0mg

* EbﬂjﬁJﬁﬁiwﬁﬁﬂiﬁﬁiw(ciS?Dtrans)



