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Simultaneous Determination of 116 Volatile Organic Compounds in Ambient Air by GC -

MS with Canister Sampling and Cryogenic Pre-concentrated System

JIANG Ling,SONG Xiao-juan, LI Hai-yan, WANG Juan,YE Min-qiang
(Jiangsu Lianyungang Environmental Monitoring Center, Lianyungang, Jiangsu 222001 ,China)

Abstract: A method was established to simultaneously determine 116 volatile organic compounds ( VOCs) in ambient air by GC -
MS equipped with cold oven technique followed by canister sampling and cryogenic pre-concentration. Ambient air was collected by
a SUMMA canister and pre-concentrated by liquid nitrogen. Total 116 VOCs was separated on one capillary column with only one
injection and then analyzed by MS detector. By optimizing parameters of pre-concentration and temperature programming, low
carbon compounds were successfully remained on the capillary column with initial temperature starting at —35°C. Therefore, both
low-carbon and high-carbon compounds could be simultaneously separated on one capillary column. This instrument was simple
without too many accessories such as deans switch and auxiliary detectors. The quantitative method exhibited a good linearity. Both
the precision and accuracy could meet the quality control requirements. The detection limits were in the range of 0. 03 x 10 ™’ to
0.10 x 10 ™°, and this method was applicable for the determination of VOCs in ambient air.
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38 BN A 16.754 y=0.829 2« 10.3 0.04 8.0 8.1 96.0
39 2,3 - THIFET b 16.866 y =1.269x 8.6 0.05 9.1 8.7 99.0
40 PR LT R Tk 16.882 y=1.701x 11.3 0.04 8.8 7.4 98.0
41 2 — WL 17.062 y=0.618 3x 10.1 0.05 8.6 8.0 95.0
42 L TR 17.380 y=1.907x 9.4 0.07 7.8 11.3 98.0
43 IE T 17.190 y=0.252 8« 15.4 0.04 10.2 9.1 91.0
44 2 - T 17.380 y=0.953 4x 9.4 0.10 8.0 11.6 97.5
45 3 - 3 ke 17.660 y=1.152x 11.6 0.05 8.8 8.6 94.0
46 1 -4 17.918 y=0.624 4x 14.5 0.04 9.7 8.5 92.0
47 i -1,2- K 18.029 y =0.855 2x 6.8 0.04 8.8 8.1 100.0
49 Eakt 18.404 y=0.983 7x 8.3 0.08 7.1 .6 101.5
50 LR R 18. 460 y=0.327 lx 9.0 0.05 7.4 10.7 101.0
51 = e 18.483 y=1.529x 6.9 0.05 7.0 .7 109.0
52 DU 4 10 18.997 y=0.459 6x 17.7 0.06 9.3 10.2 87.0
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53 T 19.428 y=0.435 Ox 9.5 0.09 13.9 7.3 72.0
54 1,2- "Rk 19.523 y=0.843 2« 5.9 0.05 7.1 7.7 105.0
55 P BE 3R e e 19.540 y=1.271x 1.2 0.05 7.8 9.0 98.0
56 2,4 - T R b 19.702 y=1.201x 10.3 0.04 8.0 8.3 96.0
57 1,1,1 - =5k 19.898 y=1.527x 5.2 0.05 7.8 7.5 104.0
58 * 20.564 y=0.629 5x 8.0 0.06 7.5 7.7 102.0
59 R4 20.788 y =0.450 9x 5.1 0.05 8.1 8.1 106.0
60 BN 20.972 y=0.278 9« 10.0 0.06 8.7 7.7 100.5
62 2 - WDk 21.308 y=0.298 6x 7.5 0.05 6.5 7.8 102.0
63 2,3 - THIIE 21.398 y =0.304 6x .9 0.04 5.9 7.6 104.0
64 T 21.627 y=0.075 27x 16.1 0.06 7.2 9.5 90.0
65 3- ROk 21.683 y=0.228 7x .1 0.04 7.0 7.7 103.0
66 1,2 - AWk 21.801 y =0.205 3x 5.8 0.05 6.4 7.7 105.0
67 — R T b 22.091 y =0.424 2x 5.2 0.04 7.9 8.0 104.0
68 1,4 - 0kt 22.153 y=0.121 3x 12.4 0.10 16.7 26.8 74.0
69 SRR 22.175 y=0.330 6x 8.4 0.05 9.4 8.0 104.0
70 2,24 - =R 22.271 y=0.833 3x 7.2 0.05 7.0 8.1 105.0
71 FH 35 T4 475 T F TG 22.522 y=0.180 9« 18.1 0.04 11.2 10.3 85.0
72 iEBibe 22.701 y=0.233 7x 9.3 0.07 5.4 7.2 109.0
73 M -1,3 - &N 23.518 y=0.319 2« 18.0 0.04 14.5 10.4 86.0
74 4 - HIF -2 - 23.580 y=0.269 6x 23.7 0.08 14.1 19.7 83.0
75 3R O o 23.658 y =0.406 4x 8.4 0.05 .3 8.8 104.0
76 R -1,3- 4N 24.357 y=0.262 7x 20.0 0.04 14.5 10. 4 82.0
77 1,1,2 - =%k 24.615 y =0.283 3x 5.4 0.05 .6 7.5 103.0
78 2,3,4 - =HILAke  24.878 y =0.505 2x 13.2 0.05 8.9 8.5 98.0
79 2 25.085 y=0.896 Ox 9.2 0.07 7.2 6.9 108.5
80 2 - WLk 25.482 y=0.455 8x 11.1 0.05 7.4 8.0 100.0
81 2 - 2 25.549 y=0.266 4x 6.7 0.10 19.6 11.3 78.0
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85 1,1 - ROk 26.165 y=0.477 4x 5.9 0.04 7.9 7.6 106.0
86 1E ¥ bt 26.853 y =0.283 6x 15.5 0.03 10.3 8.3 95.0
87 L 27.009 y=0.523 2« .3 0.04 7.9 5.6 110.0
89 A%k 28.218 y=0.785 5x 1 0.03 6.8 5.9 106.0
90 K 28.951 y=1.123% .5 0.07 6.2 6.0 105.5

91/92 Xof /) = F AR 29.276 y=0.445 1x 10.4 0.10 8.5 8.7 106.8
93 = WPk 29.348 y=0.567 8« 9.5 0.04 8.5 5.3 113.0
94 E YN 29.980 y=0.699 7x 10.2 0.06 7.3 5.7 103.0
95 1,1,2,2-pUs 2k 30.154 y=0.629 7x 11.7 0.05 4.6 3.4 115.0
96 A H 30.193 y=0.865 9x 11.8 0.05 4.8 4.5 115.0
97 1EF b 30.758 y =0.446 4x 10. 1 0.05 5.2 5.8 105.0
99 S 31.396 y=1.300x 8.6 0.04 5.3 4.5 104.0
100 2 32.056 y=0.225 Ox 16.2 0.10 4.6 2.2 74.0
101 NALES 32.431 y=1.524x 11.3 0.05 5.8 4.8 102.0
102 i) Z, 3 H1 2 32.660 y =1.300x 9.5 0.05 4.7 3.9 104.0
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109 2% )5 34.082 y=0.563 5x 13.2 0.05 3.2 3.8 116.0
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