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Comprehensive Two-dimensional Gas Chromatography/Time
of Flight Mass Spectrometry Monitoring of VOCs in Ambient Air

GUO Ya-wei LI Hai-yan MA Yu-gin SONG Xiaojuan
( Lianyungang Environmental Monitoring Center Station Lianyungang Jiangsu 222001 China)

Abstract: A whole sampling system-comprehensive two-dimensional gas chromatography/time of flight mass
spectrometry method was established to monitor the VOCs in ambient air. The modulation cycle temperature
program sampling volume were optimized. 39 kinds of target compounds showed good linearity in the range of
0 pg/m’ ~10.0 pg/m’. Detection limits ranged from 0.03 pg/m’ to 0.09 pg/m’. Standard gas parallel deter—
mination of RSD 1. 1% ~5.3% . The current method was applied to determination the ambient air sample in
chemical industrial park. Compared with the thermal desorption method target compounds showed better separa—
tion effect by current method.
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1 1.0 mL/min; 20:1; 40 C
1.1 EEZMNE5HRXA I min 5 °C/min 220 C»
SUMMA  ( ) Spectra Gases
Inc. ; Entech 7032A - L Entech 2
7100 Entech 4600 2.1 SMFARRA
ENTECH ; / 2.1.1
( Pegasus4D) Agilent 7890 2.0s.4.0s
( Agilent ) KT -2001 ( 6.0 s o
Zoex Corp. Iincoln NE)  Pegasuslll 2.0s
( Leco Corporation St. Joseph MI)
i Agilent 7890 - 5975C Agi- : 6.0 s
lent : DANI TD Master X N
:13 mm CarbopackC/25 mm CarbopackB/13 mm ; 4.0 s
Carboxen1000 o o
TO - 14 (1.0 mg/m’
5% 39 ) Spectrum Gases Inc. ;
- dj 1 4- .
1- -4- (1.0 mg/m’) Linde Gas North A- 4.0 so
merica LIC. 2.1.2
1.2 pardctt 35 .40 C
Rxi — 5MS 50 °C 1 min 5 °C /min 220 C»
(30 m x0.25 mm x0.53 pum) ; 15 C
DB -17MS (2 m x0.1 mm x o
0.1 wm) o 50 C N
20: 1 ; 35C 40 C
1.0 mL/min. : o 40 C.
40 C 1 min 5 °C /min 220 C; 3 C/min.5 C/min 6 °C/min
55 C 5 °C /min 240 C. o
30 Co 3 C/min 5 °C/min
: 6 °C /min
70 eV; 1 500 V; 230 C; ;7 3 %C/min 5 °C/min
220 °C; 33 u~500 u; o
100 /s o 5 °C /min o
TOFMS Leco Pegasus4D 2.1.3
> 100 o 50 mL.100 mL.200 mL.400 mlL..
10 1 000 600 mL..800 mL o
NIST/EPA /NTH( Version 2. 0) 1 500 V
“ 7 50 mL 100 mL
1.3 BBLM - A48 &%/ i At ;
70 eV, 600 mL 800 mL
1 500 V; 280 C; 250 C; o
33 u ~500 u; Rxi - 5MS 200 mL. 400 mL.

(30 m x0.25 mm x 0. 53 pm)
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1.0 mg/m’ TO - 14 7 200 mL.
10.0 pg/m’ 0 pg/m’.0.50 pg/m’. MDL =t., g9 X ( 1)
1.0 pg/m*.2.0 pg/m’.5.0 pg/m’<10.0 pg/m’ 6+ 99% t 3.143
o s o 39
200 mL 0.03 pg/m’ ~0.09 pg/m’ -
1o 1.0 pg/m’ ’ 0.2 pg/m’,
1
Table 1  The linearity and detection limit
MDL/( pg * m~3)
1 y=1.59 x10%x -2.54 x10~* 0.993 0.08
2 y=2.74x102x +3.39 x10 73 0.991 0.07
3 y=2.68x10 2x +3.51 x10 3 0.996 0.08
4 y=1.64x10"2x -2.06 x 10 ~* 0.997 0.05
5 y=4.89 x10 2x -3.18 x 10 2 0.996 0. 06
6 y=3.66x10"%x-1.48 x10 2 0. 997 0.06
7 y=0.102x -2.21 x 10 - 0.998 0.07
8 11- y=9.78 x10 ?x -8.70 x 10 * 0. 996 0.05
9 112- -122- y=5.76 x10 "%x —4. 68 x 10 ~2 0. 999 0.06
10 y=0.101x +2.26 x 10 ~ 0.998 0.05
11 y=9.87x1072x-9.94 x10 73 0.997 0.03
12 -12- y=8.96 x10 2y~ 1. 14 x 10 ~> 0. 999 0.04
13 y=0.101x -3.17 x 10 - 0. 998 0.03
14 111- y=6.26 x10"%x-8.28 x10 73 0. 998 0.05
15 11- y=0.114x-2.77 x 1072 0.997 0.05
16 y=0.153x-2.91 x10 2 0.991 0.03
17 y=5.17x102x 1. 10 x 10 2 0.999 0. 04
18 y=6.49 x10 ?x -6.96 x 10 3 0. 997 0.06
19 12- y=6.77x10 2x - 1.08 x 10 - 0.998 0.05
20 -13- y=4.27x107%x-3.72 x10 73 0. 998 0.05
21 -13- y=9.89 x10 %x -6.00 x 10 3 0. 997 0.06
22 y=0.163x -5. 16 x 10 - 0.998 0.03
23 112~ y=6.11x10"2x-6.05 x 10 ~* 0. 997 0.05
24 y=6.64x10"2x —1.04 x10 72 0.993 0.03
25 12- y=4.80x10"%x -3.66 x 10 3 0. 997 0.04
26 y=0.122x +3.90 x 10 73 0. 998 0.03
27 y=0.155x - 1.85 x10 72 0. 994 0.03
28 y =0.246x +2.03 x 10 - 0.995 0. 04
29 y=0.237x +2.05 x 10 - 0.992 0. 06
30 y=5.06x10"2x-3.97 x10? 0.991 0.05
31 y=0.137x -4.17 x 10 73 0.993 0.05
32 1122- y=9.77 x10 ?x +4.90 x 10 3 0. 994 0.03
33 135- y=9.65x102x+3.07 x10 3 0. 993 0.04
34 124- y=8.83x102x+2.04 x 10 * 0. 999 0. 06
35 13- y=6.96 x10 25 +2.42 x 1073 0. 998 0.08
36 14- y=6.50x10"%x-2.59 x10 73 0. 997 0.06
37 12- y=6.03 x10 2% +5.18 x 10 ~* 0. 998 0.07
38 124- y=2.90x103x —4.41 x10~* 0. 995 0.09
39 -13- y=1.05x10 2% +9.97 x 10 3 0.992 0. 06
2.3 HE R 1 5
2.0 pg/m SUMMA 200 mL 2,
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2.4 &
EPA TO - 14 400 mL 2,
2
Table 2 The precision test and determination results of sample
p/(pg+m™?) RSD/% p/(pg+m™?)
1 1.95 3.3 —
2 1.95 3.3 —
3 1.99 3.9 —
4 2.08 5.3 —
5 2.02 3.8 0.08
6 2.02 2.2 —
7 1.98 4.1 —
8 11- 1.98 4.8 0.12
9 112- -122- 2.04 3.9 —
10 2.01 3.1 0.12
11 2.00 3.7 0.33
12 -12- 1.97 2.2 0.12
13 1.95 1.7 0.06
14 111- 1.99 3.3 0.09
15 11- 1.95 1.1 0.06
16 2.04 2.6 0.23
17 2.00 3.4 0.11
18 1.99 3.1 0.13
19 12- 1.98 2.8 0.09
20 -13- 2.01 3.2 —
21 -13- 1.93 3.0 —
22 1.97 2.8 0.08
23 112- 1.97 2.5 —
24 1.96 2.4 0.22
25 12- 2.02 4.2 —
26 1.97 3.2 0.19
27 1.94 1.6 0.08
28 1.97 3.4 0.32
29 2.03 2.5 0.36
30 2.00 3.0 0.25
31 1.99 3.7 0.32
32 1122- 2.04 4.8 —
33 135- 1.99 3.1 0.08
34 124- 2.00 1.2 —
35 13- 2.01 3.7 0.12
36 1 4- 2.04 2.7 0.29
37 12- 1.96 3.7 0.08
38 124- 2.02 2.1 0.15
39 -13- 2.00 4.5 —
2 21
/ 24 VOCs
1 2. 1 24 . . (F#% 53 W)
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Fig.1 VOCs comprehensive two-dimensional
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Fig.2  VOCs thermal desorption GC/MS with compreh—

ensive two—tlimensional local gas chromatographic peak
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