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Determination of Organic Sulfur Compounds in Ambient Air by
Gas Chromatography Equipped with Mass Spectrometry
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Abstract: Air sample was collected by SUMMA canisters and trapped through three stage cold traps in the
pre-concentration system. Gas chromatography equipped with mass spectrometry ( GC/MS) made it possible to do
qualitative and quantitative analysis for seven kinds of organic sulfur compounds. Experimental conditions were
optimized the calibration curves showed a good linearity from 21.47 pg/m’ to 336.43 wg/m’ for methyl mercap—
tan ( CH;SH) ethyl mercaptan ( CH,CH,SH) methyl sulfide ( CH;),S carbon disulfide ( CS,) thiophene
(C,H,S) 1 1 -thiobis-ethane( C,H,,S) and dimethyl disulfide ( CH,),S, . Furthermore experimental results
indicated that method detection limits ranged between 0. 004 wg/m® and 0.036 pg/m’ and relative standard de—
viation (n =6) of the seven kinds of organic sulfur compounds ranged from 2.7% to 6.2% . Spiked recoveries
were between 92.2% and 97.5% . In addition the study method was successfully applied on monitoring actual air
samples. Finally the experimental results were compared with the fourier transform infrared spectroscopy satisfac—
tory results were obtained.
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GC - MS . 2.5 min; 3 - 160 C
Black " H,S SO, 13X 1.5 min 2 min.
o GC - MS : DB - 624
" (60 m x0.32 mm x 1. 8 pum)
o 180 °C 20:1
( >99.999%) 65. 4 kPa.
° 35 C 5 min
SUMMA 5 °C /min 150 C 2.0 min. GC - MS
- GC/MS 250 °C 200 °C . L El
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( SIM)
o 5 min. 400 mL o
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1. MDL = t(, 590 X $ .
( Lot 0.99) 99% - (n-1) t
Y(HJ 168 —2010) n=7T 10 3.143.
7 7 0.004 pg/m’
. 7 s ~0.036 pg/m’( 1.
1

Table 1  Standard curve and the detection limit of the method results

p/(;.ug’m’3) r (m/z) (m/z) p/ (pdg'm’})
21.47 ~171.79 y=1.44 x10%x 0.999 47 45.33 0.021
28.01 ~224. 11 ¥=9.40 x 10*x 0.997 62 47.45 0. 036
28.57 ~228.55 y=3.97 x 10°x 0.999 47 62.45 0. 024
33.99 ~271.93 y=1.25x 10%x 0.999 76 44 .32 0. 004
38.31 ~306. 51 y=6.70 x 10 0.998 84 58.45 0.019
40.26 ~322.07 y=3.78 x 10°x 0. 995 75 90.47 0. 029
42.05 ~336.43 y=4.59 x 10°x 0.997 94 79.45 0.015
2.3 MWMEE 6
SUMMA
6 2, 2 3. 3
92.2% ~ 97. 5% RSD 2. 7% ~ N N
6.2% )
2 o «
Table 2 The precision and the results of recovery test >>( GB 14554 - 93)
RSD N ~
p/(pgm™>) p/(pgem) 1% 1%
64.42 61.92 9. 1 2.7 A
84.04 77.46 92.2 5.4 N
85.71 81.73 95.4 3.1 R
101.97 99.38 97.5 4.4 3
114.94 106. 14 92.3 5.3
120.78 113.88 94.3 6.2 >
126.16 121.71 96.5 4.7

2.4 EIRAESRG N T

3 pg/m’
Table 3 The measured results of actual samples of ambient air pg/m’
[0 [0F)] (0F) @
0.99 0.63 — 2.59 0.23 0.04 1.52
— 0.98 — 3.90 0.86 0.29 2.05
1.21 2.06 1.56 6.74 1.36 0.75 4.19
0.73 0.49 — 1.08 0.15 0.01 0.87
) : 10.0 pg/m’ . 150 pg/m*. 5000 pg/m*. 130 pg/m*; @ : 1.10 pg/m’ .

0.063 pg/m’. 1.70 pg/m?.
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