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Table 1 ~ Sample bags substrate compound and concentration

WRIE (mg/m?) WRE (mg/m?)
LT Y2 Fx
Tedlar® PVF Teflon® FEP Tedlar® PVF Teflon® FEP
ZERZ T 0.1695 0.0277 Tl 0.0025 n.d.
ZRSFWE  0.0221 n.d. ik 0.0028 n.d.
LBRIEREE  0.0168 n. d. F S 0.0029 0.0025
ZERIETHEE  0.0311 0.0316 GiF 0.0156 0.0051
HHE 0.0019 n. d. V%3 0.0017 0.0008
=EFAHHE 0.0046 0.0046 |[[W—HZE  0.0060 0.0048

i) 0. 0035 0.0027 || X —HZE  0.0046 0.0039
1,2- "5k 0.0049 0.0040 KN 0.0042 0.0034

I 0.1210 0.0188 [[4B—HZ  0.0042 0.0039
TR 0.0212 0.0114 1,24~ 0. 0047 0. 0047
i . . B . .

ZHE

2 - T 0.1829 0.0745 || Xf—ZZ  0.0004 n.d.
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Fig. 1  Substances of the background of Tedlar® PVF and
Teflon® FEP in types and content ( A ) and
chromatograms ( B) for the background of (a)
Tedlar® PVF and (b) Teflon® FEP and (c¢) after
cleaning for Tedlar® PVF
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Fig.2 Changes in response factor (RF) values of (a)H,S, (b)CH,SH, (¢)DMS, and (d)DMDS as a function of time in Tedlar®

PVF and Teflon® FEP
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Table 2 Relative recovery, mean, standard deviation, P value and ¢ value for each individual RSC in Tedlar® PVF and Teflon® FEP

EIE ALY H, S [Hi% (% ) CH;SH [l ( % ) DMS [H[5% (% ) DMDS [H] 52 (% )
(pg/mL) Tedlar® PVF  Teflon® FEP | Tedlar® PVF  Teflon® FEP | Tedlar® PVF  Teflon® FEP | Tedlar® PVF  Teflon® FEP
0.001 82.88 67.03 76.75 57.76 76.51 72.41 73.31 80.59
0.010 89.40 76.35 78.24 62.11 57.66 70. 82 68.50 69.91
0.100 27.78 17.62 43.62 39. 64 42.72 66. 34 82. 64 85.50
1.000 21.01 15.78 9.15 8.54 38.37 17.24 21.21 55.51
10. 000 13.00 24.06 6.80 12.42 67.75 52.15 30.43 33.17
SEME (% ) 46.81 40.17 42.91 36.09 56. 60 55.79 55.22 64.94
FRUEMRZZ (% ) 36.35 29.13 34.78 24.89 16.18 22.98 27.51 21.16
P14 0.2353 0.2181 0.9282 0.1932
fH 1.40 1.46 0.10 1.56
3 O RAEAS N BRI B AS LA BB S G AL P i) — B 8l )22 i o - 1)
Table 3 Summary of the first — order loss coefficient and half — life time for each individual RSC in varying concentration levels
) o e ) N e
R CREEASH R s k(h™h) tin (h) WEEALY  CRARASH R s k(h™") t1,(h)
(mg/m’) (mg/m”)
0.001 0. 0069 100. 46 0.001 0.0086 80. 60
0.010 0. 0069 100. 46 0.010 0.0089 77.88
Tedlar® PVF 0.100 0.0117 59.24 Tedlar® PVF 0. 100 0.0116 59.75
1.000 0.0122 56. 82 1.000 0.0122 56.82
s 10. 000 0.0139 49.87 VS 10. 000 0.0195 35.55
0.001 0.008 86. 64 0.001 0.0093 74.53
0.010 0.0078 88.87 0.010 0.0113 61.34
Teflon® FEP 0. 100 0.0211 62.45 Teflon® FEP 0.100 0.0162 42.79
1.000 0.0249 27.84 1.000 0.0222 31.22
10. 000 0.0235 29.50 10. 000 0.0159 43.59
0.001 0.0095 72.96 0.001 0.0043 161.20
0.010 0.0069 100. 46 0.010 0.0097 71.46
Tedlar® PVF 0.100 0.0104 66.65 Tedlar® PVF 0. 100 0.0129 53.73
1. 000 0.0227 30. 54 1.000 0.0161 43.05
CH,SH 10. 000 0.0158 43.87 DMDS 10. 000 0.0163 42.52
0.001 0.0184 37.67 0.001 0.0125 55.45
0.010 0.0097 71.46 0.010 0.0228 30.40
Teflon® FEP 0.100 0.0179 38.72 Teflon® FEP 0.100 0.0145 47.08
1.000 0.0253 27.40 1.000 0.0299 23.18
10. 000 0.0243 28.52 10. 000 0.0249 27.84
- _p, (3) PR 4951 h 23. 18 ~43.59h Fi1 30. 40 ~ 88. 87
- 37 Y - Mol
a—x h, 5 Tedlar® PVF # 1, Teflon® FEP SRAEAS #1155
ln2 v e
= (4) AR A W A E B i, P A S Pk o

a2 Oh i RF {H ;2 04 72h /9 RF {5k, —Bir
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Teflon® FEP SRAESS, o vk HE FIIG e B2 10 547 AL 0 14
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Influence Factors and Mechanism Study on Bag Sampling Method for
Determination of Reduced Sulfide Compound by Gas Chromatography -
Mass Spectrometry

MENG Jie"*, ZHAI Zeng — xiv"*, LIU Ying — hui*, ZHANG Jun®, HAN Meng'"
(1. State Key Laboratory on Odor Pollution Control, Tianjin Academy of Environmental Sciences, Tianjin 300191,
China;
2. Tianjin Sinodour Environmental Technology Co. , Ltd. , Tianjin 300191, China)

HIGHLIGHTS

(1) Influence factors for the storage of reduced sulfide compounds were investigated, including material property,
initial concentration, storage time and bag material.

(2) The interaction mechanism between bags and reduced sulfide compounds was extracted.

(3) Storage condition and optimal testing time for reduced sulfide compounds were suggested.

ABSTRACT

BACKGROUND: Reduced sulfide compound is a typical odorant characterized by high activity and is difficult to
store. Therefore, suitable storage conditions are of great significance for the accurate determination of reduced
sulfides.

OBJECTIVES: To understand the causes of loss and deterioration of highly active reduced sulfides, and to select
the optimal storage conditions.

METHODS ; Gas Chromatography — Mass Spectrometry was used to investigate the loss of the process of storing
reduced sulfides by bag sampling from the following four factors, air bag material, initial concentration of reduced
sulfide, reduced sulfide property, and storage time. Sample bags, Tedlar® PVF and Teflon® FEP, were used as
object bags. Using 5 initial concentrations (0.001, 0.010, 0.100, 1.000 and 10.000wg/mL) of mixed reduced
sulfides, 0, 2, 6, 12, 24, 48 and 72h as the storage time, using the response factor and relative recovery as the
evaluation factor, and using the paired ¢ — test and adsorption kinetics, the main factors affecting the storage effect,
the mechanism of material loss and the comparison of the storage capacity of the two sampling bags were studied.
RESULTS : The results show that the longer the storage time, the higher the initial concentration of the substance,
and the stronger the activity of the substance, the more serious the loss. When the ambient temperature reaches
60°C , the substrate background of Tedlar® PVF is more complicated than that of Teflon® FEP. Under the same
conditions, the reduced sulfides are more severely damaged during Teflon® FEP storage.

CONCLUSIONS:; Tt was suggested that; (1) the reduced sulfide be stored in shad after sampling; (2) analysis
should be finished within eight hours and two hours for low and high concentration, respectively; (3) Teflon® FEP
be used at high temperature and Tedlar® PVF at low temperature. The research results were beneficial to ensure the
storage stability of the reduced sulfide samples, minimize the situation of odor pollution, and provide technical

support for the analysis of odor pollution and the subsequent control and treatment of odor pollution.

KEY WORDS:; reduced sulfide compound; bag sampling method ; storage condition; Gas Chromatography — Mass
Spectrometry
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