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Determination of Trace Halogenated Hydrocarbons in Air by Canister
Collecting-Preconcentration-GC/MS
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( Shandong Provincial Eco-environment Monitoring Center, Jinan, Shandong, 250101, China)

Abstract; 16 halogenated hydrocarbons in air were simultaneously determined by canister collecting-precon-

centration-GC/MS. By optimizing the test conditions, 16 trace halogenated hydrocarbons were separated within

30 min. The target objects had good linearity in the range of 40 pmol/mol to 200 pmol/mol and 5 pmol/mol to

100 pmol/mol. The method detection limits were from 4 pmol/mol to 55 pmol/mol. The RSDs of 6 measure-

ments of standard gas ranged from 1. 0% to 7.2%. The recoveries of blank samples were from 72. 5% to 125%.
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Table 1 Mass spectrum parameter

SE R T BB E R T

[a<x’]

m/z m/z

= H B (HFC-23) 69 51

TR BE (HFC-32) 51 33
HR— G A% (CFC-115) 85 69,119
TRk (HFC-125) 101 51,69

1,1,1- =32 k& (HFC-143a) 69 65
ATk (CFC-12) 85 87,50

— & " H B (HCFC-22) 51 67

1,1,1,2-U% 2 %E (HFC-134a) 69 83
1,1-—F & %E (HFC-152a) 51 65,47
1,2-74-1,1,2,2-PUR 2. ke (CFC-114) 85 135,87

1-5-1,1-Z90 & HE (HCFC-142b) 65 85
AP BE(CFC-11) 101 103,105
1,1,2-=%(-1,2,2-=9 &% (CFC-113) 101 151,153

SR 4 2 4% (HCFC—141b) 81 83
=& W e (CHCLy) 83 85,49
U S Ak (CCly) 117 119,121
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Fig. 1 Total ion flow of 16 halogenated hydrocarbons
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Table 2 Precision test results of low and high concentration of halogenated hydrocarbons

wan T3/ VAN 3111 5 R At/ i LS ﬁjﬁ/wmg
( pmol - mol ") ( pmol - mol ") ( pmol - mol™") ( pmol - mol™") . RSD/ % . RSD/ %
(pmol + mol™ ") (pmol + mol™ ")

HFC-23 85.2 19 76 31 87.3 2.7 216.7 2.8
HFC-32 29.5 12 48 21 51.9 3.0 88.2 4.3
CFC-115 35.5 13 52 30 43.9 5.4 121. 8 3.2
HFC-125 120 24 96 113 47.2 4.0 120.5 4.0
HFC-143a 26.7 10 40 24 35.8 6.2 123.2 5.1
CFC-12 10.8 7 28 10 271.6 1.3 617.6 1.0
HCFC-22 8.77 4 16 9 185 2.1 516 1.0
HFC-134a 226.8 40 160 228 93 2.3 209 3.6
HFC-152a 503 55 220 501 47.9 6.3 86.3 7.0
CFC-114 70.0 16 64 70 36. 1 4.5 100. 2 7.2
HCFC-142b 16.3 8 32 16 44.6 4.4 87.8 5.6
CFC-11 29.1 12 48 25 202. 6 3.0 467.8 1.3
CFC-113 24.7 13 52 22 68. 8 5.6 214.0 2.6
HCFC-141b 270 34 136 252 42.17 4.1 110.1 4.4
CHCI, 16.9 8 32 14 36.0 6.3 87.5 4.0
CCl, 77.2 19 76 79 68.9 3.1 200. 2 2.9
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Table 3 Results of recovery test

7 A/

k=

AT ) (pmol e marty | REIICE/%
HFC-23 80 76 95.5
HFC-32 40 46 115
CFC-115 41 36 87.8
HFC-125 39 38 97. 4

HFC-143a 40 37 92.5

CFC-12 238 215 90.3
HCFC-22 197 180 91.4
HFC-134a 79 71 89.9
HFC-152a 40 31 77.5
CFC-114 34 28 82.4

HCFC-142b 40 50 125
CFC-11 203 197 97.0
CFC-113 79 68 86. 1
HCFC-141b 40 31 77.5
CHCI,4 40 29 72.5
CCl, 78 65 83.3
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