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( = ) U.S. EPA, Supplement to EPA Compendium Mthod TO-15 —
Reduction of Detection Limits to Meet Vapor Instrusion Monitoring
Needs. Compendium method TO-15-Supplement, 2009.

(= ) U.S. EPA, Determination of Volatile Organic Compounds (VOCSs) in
Air Collected In Specially —Prepared Canisters and Analyzed By Gas
Chromatography/Mass Spectrometry(GC/MS). Compendium method
TO-15, 1999.

(3 ) U.S.EPA, The Determination of Volatile Organic Compounds (VOCs)
in Ambient Air Using SUMMA Passivated Canisters Sampling and
Gas Chromatographic Analysis. Compendium method TO-14, 1999.

( = ) Analytical Method for the Determination of Volatile Organic
Compounds (VOCs) in Air Collected in SUMMA® Canisters and
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Analyzed by Gas Chromatography/Mass Spectrometry(GC/MS). Draft,
1991,

(= ) U.S.EPA, The Determination of VVolatile Organic Compounds (VOCs)
in Ambient Air Using Specially Prepared Canisters With Subsequent

Analysis By Gas Chromatography. Compendium method TO-14A,
1999.
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Noliv & # ¢ # No & ¥ T H

1 |Propane (5 =) 45 |1,2-Dichloroethane (1,2-=
Fo'%)

2 |Dichlorodifluoromethane ( = # - & |46 |Heptane ( &'z )

Bz )
3 |Difluorochloromethane (- % = & ¥ |47 |Trichloroethene (= % ¢
4 |Dichlorotetrafluoroethane (= # = & |48 Methylcyclohexane (% Lk
z Iz 2

5 |Chloromethane ( % ¥ =) 491, 2 Dichloropropane (1,2-=
¥pR)

6 |Vinyl chloride (% 2 % ) 50 [Methyl methacrylate ( ® £

. ) ;LY fin )

7 |1,3-Butadiene (1,3-7 = "JTF) 51 [Bromodichloromethane ( -
L N

8 |trans-2-Butene ( x -2-7 ~’:fs) 52 2;Methylheptane (2-7 £ &

9 [cis-2-Butene ( "g-2-7 %’T%) 53 é;Meththeptane (3-7 £ &

10 [Methanol ( ® f% ) 54 éis-l,3-Dich|oro-1-propene
("g-1,3-= & -1-p5 % )

11 |Bromomethane (4.7 =) 55 |[Methyl Isobutyl Ketone ( @
AR Am)

12 |Chloroethane ( % ¢ ’%) 56 |Toluene ( ® ¥ )

13 |Isopentane (& ~ 'z ) 57 |Octane ( % =)
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NN DN
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(€]
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Trichlorofluoromethane ( = #
a =

Pentane ( ™~z )
trans-2-Pentene ( x -2-~ i )
cis-2-Pentene ( "g-2-~ J:T’F )
Acrolein (3 ":ﬁ;ﬁg)
1,1,2-Trichloro-1,2,2-trifluoroethane
(1,1,2-= § -1,2.2-= 4 2 %)
1,1-Dichloroethene (1,1-= & ¢ % )
Acetone ([ it )

3-Chloro-1-propene (3-% -1-/5 % )
Acetonitrile (z % )
2-Methylpentane (2-7 f& A=)

Methylene chloride (= % © %)

58
59
60
61
62
63

64
65

66
67
68

69
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trans-1,3-Dichloro-1-propene
(F-13-=2 %-1-7 % )
1,1,2-Trichloroethane

(1 12-= % ¢ '%)
Tetrachloroethylene (= %
% )
Dibromochloromethane ( =
SaF T =)
1,2-Dibromoethane (1,2-=
BT

Chlorobenzene (% ¥)

Ethylbenzene ( z
m/p-Xylene ( &/
F)

0-Xylene (#8-= 7 %)
Styrene (¥ 2 %)
@)g)ropylbenzene (5

*)
H-- "

*
1,1,2,2-Tetrachloroethane
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Nolit & ¥ &z # No| ©* & ¥ ¢ #
(1,122-2 % ¢ 'z )
26 [3-Methylpentane (3-7 & ~ 'z ) 70 |n-Propylbenzene (& 3 % )
27 |cis-1,2-Dichloroethene (-1,2-= % |71 |m-Ethyltoluene (-2 A ®

28
29
30
31
32
33
34
35

36
37

38
39

40
41

42
43
44

z

Acrylonitrile (3 % % )

1-Hexene (1-& i )

Hexane (& %)

1,1-Dichloroethane (1,1-= # ¢ 'z)
Vinyl acetate (2 f& e i fig )
?;4-Dimethylpentane (24-- 7 A A
Gethylcyclopentane (7 A=)
trans-1,2-Dichloroethene ( ¥ -1,2-=
%)

2-Butanone (2-~ ik )
Chloroform ( % i# )

2-Methylhexane (2-% # & '%)
1,1,1-Trichloroethane (1,1,1-= %

J»»

Cyclohexane (# e =)
2,3-Dimethylpentane (2,3-= # A~

Sz
\7T

Carbon tetrachloride (= % &)

Benzene ( %)

- 9

2,2,4-Trimethylpentane (2,2,4-=
A A

72
731
74
75
76
77
78
79

80
81

82
83

84
85

86

87 |H

¥)
IO Ethyltoluene (¥f-z £ ®

\/

3 5- Trlmethyl -benzene
(1,35-= 7 &%)

0- E)thyltoluene (#8-o A @
F

alpha-Methylstyrene ( ® #
;AT Ay )
1,2,4-Trimethylbenzene
(124-= 7 %)
1,3-Dichlorobenzene (1,3-=
%)

1,4-Dichlorobenzene (1,4-=
%)
1,2,3-Trimethylbenzene
(123-= 7 &%)

Benzyl chloride (% ¢ %)
m-Diethbeenzene (F-z ¢

*)
p- D|ethylbenzene ($-- ¢
1,

Y

U‘i

7

2-Dichlorobenzene (1,2-=
i %)
n-Undecane ( &+ -+
n-Dodecane ( &

**T

i

%)
%)

1,2,4-Trich|orqbenzene
(124-= % ¥)
exachlorobutadiene (= #
)
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Lo R LG F AT 44 i RET

il 4 (Bpby) il 4 (Bpby)
Propane 0.70 |1,2-Dichloroethane 0.14
Dichlorodifluoromethane 0.51 |Heptane 0.21
Difluorochloromethane 0.44 |Trichloroethene 0.21
Dichlorotetrafluoroethane 0.37 |Methylcyclohexane 0.16
Chloromethane 0.45 |1,2-Dichloropropane 0.14
Vinyl chloride 0.27 |Methyl methacrylate 0.24
1,3-Butadiene 0.44 |Bromodichloromethane 0.13
trans-2-Butene 0.08 |2-Methylheptane 0.14
cis-2-Butene 0.16 |3-Methylheptane 0.15
Methanol 5.19 |[cis-1,3-Dichloro-1-propene 0.09
Bromomethane 0.14 |Methyl Isobutyl Ketone 0.26
Chloroethane 0.31 |Toluene 0.26
Isopentane 1.17 |Octane 0.20
Trichlorofluoromethane 0.31 |[trans-1,3-Dichloro-1-propene | 0.10
Pentane 0.50 |1,1,2-Trichloroethane 0.21
trans-2-Pentene 0.08 |Tetrachloroethylene 0.28
cis-2-Pentene 0.16 |Dibromochloromethane 0.09
Acrolein 0.12 |1,2-Dibromoethane 0.23
1,1,2-Trichloro-1,2,2- 0.23 Chlorobenzene 0.26
trifluoroethane
1,1-Dichloroethene 0.30 |Ethylbenzene 0.24
Acetone 0.86 |m/p-Xylene 0.49
3-Chloro-1-propene 0.60 |0-Xylene 0.23
Acetonitrile 0.52 |Styrene 0.15
2-Methylpentane 0.14 |lsopropylbenzene 0.15
Methylene chloride 0.26 |1,1,2,2-Tetrachloroethane 0.26
3-Methylpentane 0.15 |n-Propylbenzene 0.18
cis-1,2-Dichloroethene 0.33 |m-Ethyltoluene 0.66
Acrylonitrile 0.22 |p-Ethyltoluene 0.28
1-Hexene 0.09 |1,3,5-Trimethylbenzene 0.27
Hexane 0.29 |o-Ethyltoluene 0.13
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ZTHFPADFE R B L 2 pET

ki i ke (BpbY)
1,1-Dichloroethane 0.23 [alpha-Methylstyrene 0.19
Vinyl acetate 0.24 |1,2,4-Trimethylbenzene 0.21
2,4-Dimethylpentane 0.11 |1,3-Dichlorobenzene 0.31
Methylcyclopentane 0.16 |1,4-Dichlorobenzene 0.23
trans-1,2-Dichloroethene 0.30 [1,2,3-Trimethylbenzene 0.17
2-Butanone 0.29 |Benzyl chloride 0.19
Chloroform 0.24 |m-Diethylbenzene 0.12
2-Methylhexane 0.06 |p-Diethylbenzene 0.22
1,1,1-Trichloroethane 0.25 |1,2-Dichlorobenzene 0.22
Cyclohexane 0.09 [n-Undecane 0.23
2,3-Dimethylpentane 0.16 |n-Dodecane 0.22
Carbon tetrachloride 0.23 |1,2,4-Trichlorobenzene 0.29
Benzene 0.24 [Hexachlorobutadiene 0.29
2,2,4-Trimethylpentane 0.06
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50 Tk vt (M/z)952- 15%~40.0%

75 7 vt (m/z)952- 30.0%~60.0%
95 Tk vt (M/z)100%2- 4p 44 % &

96 7k vt (m/z)952- 5.0%~9.0%

173 )3 E v (m/z)1742-2.0%

174 F i+ (m/z)95250.0%~120.0%
175 e+ (m/z)17425.0%~9.0%
176§ it (m/z)174295.0%~101.0%
177 Fie v (m/z)1762 5.0%~9.0%

et g s R S R 3 F A (i) 5 952
Ti%f&%ﬁ P Wi S 1TAZ B R T
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A LAYH L REHS TR
CEP LH JRHpS .
Propane 29 39,41
Dichlorodifluoromethane 85 87,101
Difluorochloromethane 51 67,31
Dichlorotetrafluoroethane 85 135,87
Chloromethane 50 52,49
Vinyl chloride 62 64,61
1,3-Butadiene 54 39,53
trans-2-Butene 41 56,39
cis-2-Butene 41 56,39
Methanol 31 29,32
Bromomethane 94 96,93
Chloroethane 64 29,66
Isopentane 43 42,41
Trichlorofluoromethane 101 103,66
Pentane 43 42,41
trans-2-Pentene 55 70,42
cis-2-Pentene 55 42,70
Acrolein 56 55,29
1,1,2-Trichloro-1,2,2-trifluoroethane 101 151,103
1,1-Dichloroethene 61 96,98
Acetone 43 58,42
3-Chloro-1-propene 41 39,76
Acetonitrile 41 40,39
2-Methylpentane 43 42,41
Methylene chloride 49 84.86
3-Methylpentane 43 42,41
cis-1,2-Dichloroethene 61 96,98
Acrylonitrile 53 52,51
1-Hexene 56 41,42
Hexane 57 41,43
1,1-Dichloroethane 63 65,83
Vinyl acetate 43 86,42
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it EP R -
2,4-Dimethylpentane 43 57,41
Methylcyclopentane 56 41,69
trans-1,2-Dichloroethene 61 96,98
2-Butanone 43 72,29
Chloroform 83 85,47
2-Methylhexane 43 42,41
1,1,1-Trichloroethane 97 99,61
Cyclohexane 56 84,41
2,3-Dimethylpentane 56 43,57
Carbon tetrachloride 117 119,121
Benzene 78 77,51
2,2,4-Trimethylpentane 57 56,41
1,2-Dichloroethane 62 64,49
Heptane 43 57,71
Trichloroethene 130 132,95
Methylcyclohexane 55 83,41
1,2-Dichloropropane 63 62,41
Methyl methacrylate 41 69,39
Bromodichloromethane 83 85,47
2-Methylheptane 43 57,42
3-Methylheptane 43 57,85
cis-1,3-Dichloro-1-propene 75 39,77
Methyl Isobutyl Ketone 43 58,57
Toluene 91 92,65
Octane 43 85,57
trans-1,3-Dichloro-1-propene 75 39,77
1,1,2-Trichloroethane 97 83,61
Tetrachloroethylene 166 164,129
Dibromochloromethane 129 127,131
1,2-Dibromoethane 107 109,79
Chlorobenzene 112 77,114
Ethylbenzene 91 106,51
m/p-Xylene 91 106,105
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: E L
0-Xylene 91 106,105
Styrene 104 78,103
Isopropylbenzene 105 120,77
1,1,2,2-Tetrachloroethane 83 85,95
n-Propylbenzene 91 120,65
m-Ethyltoluene 105 120,91
p-Ethyltoluene 105 120,106
1,3,5-Trimethylbenzene 105 120,77
o-Ethyltoluene 105 120,39
alpha-Methylstyrene 118 117,103
1,2,4-Trimethylbenzene 105 120,77
1,3-Dichlorobenzene 146 148,111
1,4-Dichlorobenzene 146 148,111
1,2,3-Trimethylbenzene 105 120,77
Benzyl chloride 126 91,65
m-Diethylbenzene 119 105,134
p-Diethylbenzene 105 119,91
1,2-Dichlorobenzene 146 148,111
n-Undecane 57 43,71
n-Dodecane 43 57,71
1,2,4-Trichlorobenzene 180 182,184
Hexachlorobutadiene 225 227,223

kL RYS BT T ARYS kA TR F
FIEPERIR Y SRS FL R RS o
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A PR (H = min)

et o Vil Bl “EF LR Vil AR
Propane 483 |1,2-Dichloroethane 16.60
Dichlorodifluoromethane | 490  |Heptane 17.05
Difluorochloromethane 493  |Trichloroethene 18.23
Dichlorotetrafluoroethane | 5.16  |Methylcyclohexane 18.60
Chloromethane 530 |1,2-Dichloropropane 18.88
Vinyl chloride 552  |Methyl methacrylate 19.21
1,3-Butadiene 5.59  [Bromodichloromethane 19.71
trans-2-Butene 566 |2-Methylheptane 20.28
cis-2-Butene 5.86  |3-Methylheptane 20.70
Methanol 6.12 cis-1,3-Dichloro- 20.88
1-propene

Bromomethane 6.26  |Methyl Isobutyl Ketone 21.33
Chloroethane 6.48 |Toluene 21.76
Isopentane 6.60 |Octane 22.01
Trichlorofluoromethane 7.04  |trans-1,3-Dichloro-1-propene | 22.67
Pentane 719  |1,1,2-Trichloroethane 23.31
trans-2-Pentene 754 |Tetrachloroethylene 23.58
cis-2-Pentene 781  |Dibromochloromethane 24.80
Acrolein 8.19 |1,2-Dibromoethane 25.18
1,1,2-T_rich|oro- 8.29 Chlorobenzene 9735
1,2,2-trifluoroethane

1,1-Dichloroethene 835 |Ethylbenzene 21.86
Acetone 862 |m/p-Xylene 28.44
3-Chloro-1-propene 942  |o-Xylene 30.06
Acetonitrile 9.58 |Styrene 30.16
2-Methylpentane 9.71  |Isopropylbenzene 31.28
Methylene chloride 9.87 |1,1,2,2-Tetrachloroethane 32.41
3-Methylpentane 10.50  |n-Propylbenzene 3248
cis-1,2-Dichloroethene 10.69 |m-Ethyltoluene 32.72
Acrylonitrile 10.79  |p-Ethyltoluene 32.78
1-Hexene 11.18 |1,3,5-Trimethylbenzene 32.96
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27 FFERRE (H > mn)

tEP R Vil Bl “EF LR Vil AR

Hexane 1144 |o-Ethyltoluene 33.46
1,1-Dichloroethane 12.12  |alpha-Methylstyrene 33.56
Vinyl acetate 12.31 |1,2,4-Trimethylbenzene 33.88
2,4-Dimethylpentane 13.11 |1,3-Dichlorobenzene 34.54
Methylcyclopentane 13.40 |1,4-Dichlorobenzene 34.75
trans-1,2-Dichloroethene 13.97 |1,2,3-Trimethylbenzene 34.83
2-Butanone 14.09 |Benzyl chloride 35.08
Chloroform 1499 |m-Diethylbenzene 35.24
2-Methylhexane 15.26  |p-Diethylbenzene 3541
1,1,1-Trichloroethane 15.33 |1,2-Dichlorobenzene 35.54
Cyclohexane 15.37 |n-Undecane 35.62
2,3-Dimethylpentane 15.49 |n-Dodecane 37.57
Carbon tetrachloride 15.78 |1,2,4-Trichlorobenzene 38.50
Benzene 16.42 |Hexachlorobutadiene 38.75
2,2,4-Trimethylpentane 16.48

Y RS BRI R F AR FBT LA 4 33 R
B @I TIOFGRER A AEERL (S) TREDFGER
L T aE g R+ 3S o
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37 H-9%zpF2Bmae iR

R Hak (%) | Fmr (%)
Propane 6.2 100.7
Dichlorodifluoromethane 7.0 101.0
Difluorochloromethane 8.0 101.1
Dichlorotetrafluoroethane 53 102.1
Chloromethane 6.6 101.8
Vinyl chloride 55 102.2
1,3-Butadiene 6.1 100.2
trans-2-Butene 0.6 98.2
cis-2-Butene 0.4 99.4
Methanol 6.4 99.6
Bromomethane 51 101.6
Chloroethane 6.0 101.8
Isopentane 0.8 96.9
Trichlorofluoromethane 7.8 95.8
Pentane 6.7 98.3
trans-2-Pentene 1.0 99.7
cis-2-Pentene 1.1 99.7
Acrolein 5.0 98.9
1,1,2-Trichloro-1,2,2-trifluoroethane 5.7 102.7
1,1-Dichloroethene 7.0 99.2
Acetone 8.4 96.2
3-Chloro-1-propene 6.7 102.7
Acetonitrile 7.3 100.9
2-Methylpentane 0.7 100.5
Methylene chloride 6.4 101.9
3-Methylpentane 0.7 100.5
cis-1,2-Dichloroethene 5.7 102.0
Acrylonitrile 4.8 102.1
1-Hexene 0.8 99.5
Hexane 5.7 100.4
1,1-Dichloroethane 6.6 99.6
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37 H-9%zpF2Bmaedaa

R Hak (%) | Fmr (%)
Vinyl acetate 17.7 89.6
2,4-Dimethylpentane 0.8 100.1
Methylcyclopentane 1.1 100.5
trans-1,2-Dichloroethene 5.8 100.1
2-Butanone 5.1 101.5
Chloroform 7.6 97.3
2-Methylhexane 0.7 99.3
1,1,1-Trichloroethane 6.4 98.2
Cyclohexane 0.9 100.3
2,3-Dimethylpentane 1.0 99.6
Carbon tetrachloride 7.1 96.6
Benzene 6.0 99.6
2,2,4-Trimethylpentane 0.8 99.5
1,2-Dichloroethane 6.3 98.8
Heptane 6.0 100.1
Trichloroethene 8.2 104.1
Methylcyclohexane 0.8 99.3
1,2-Dichloropropane 5.9 99.3
Methyl methacrylate 7.4 97.1
Bromodichloromethane 6.3 95.6
2-Methylheptane 0.7 100
3-Methylheptane 0.7 99.9
cis-1,3-Dichloro-1-propene 5.7 102.0
Methyl Isobutyl Ketone 7.0 97.1
Toluene 6.7 98.4
Octane 6.6 100.3
trans-1,3-Dichloro-1-propene 6.9 05.2
1,1,2-Trichloroethane 6.6 96.5
Tetrachloroethylene 6.5 96.9
Dibromochloromethane 5.6 95.8
1,2-Dibromoethane 5.9 95.7
Chlorobenzene 8.3 98.5
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37 H-9%zpF2Bmaedaa

S Her (%) ®rER (%)
Ethylbenzene 6.7 98.7
m/p-Xylene 5.9 101.1
0-Xylene 6.4 98.8
Styrene 5.1 99.3
Isopropylbenzene 0.7 99.4
1,1,2,2-Tetrachloroethane 71 96.1
n-Propylbenzene 0.9 99.4
m-Ethyltoluene 1.0 99.3
p-Ethyltoluene 1.3 98.6
1,3,5-Trimethylbenzene 1.3 994
o-Ethyltoluene 1.0 994
alpha-Methylstyrene 6.0 96.8
1,2,4-Trimethylbenzene 7.3 97.6
1,3-Dichlorobenzene 6.3 98.1
1,4-Dichlorobenzene 7.0 97.7
1,2,3-Trimethylbenzene 1.7 98.7
Benzyl chloride 7.2 97.5
m-Diethylbenzene 1.2 98.8
p-Diethylbenzene 1.3 98.6
1,2-Dichlorobenzene 7.6 94.8
n-Undecane 2.3 97.9
n-Dodecane 1.3 106.2
1,2,4-Trichlorobenzene 10.7 94.0
Hexachlorobutadiene 11.3 95.7
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