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A Study on Stability Evaluation of Sulfur Compounds
in Sampling Bag
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In this study, stability of 4 sulfur compounds (H,S, CH;SH, DMS, and DMDS) was investigated for up to
96 h (at 6, 12, 24, 48, 72, and 96 h time points). For these experiments, each sulfur standard was prepared at
10 nmol/mol in a 10 L sampling bag (Teldlar bag). To investigate the stability of the sulfur compounds, regression
analysis was applied to the data obtained by the concentration reduction over time at the 95% confidence level.
According to regression analysis, the concentration of sulfur compounds in 48 h had statistically significant
difference (P-value < 0.05) from stability of 4 sulfur compounds (H,S, CH;SH, DMS, and DMDS). The results
also indicated that the heavy sulfur compounds (DMS and DMDS) tend to show more rapid concentration
reduction than lighter sulfur compounds (H,S and CH;SH). This study can be used to improve the reliability
of analysis by judging quantitative concentrations of sulfur compounds when controlling odor-polluted areas.
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Table 1. Operating conditions for measurement of the
sulfur compounds

1) GC/PFPD operation condition

CP-Si15CB
GC Column (60 m x 0.32 mm ID x 5 um)

80°C — 8°C/min — 200°C

GC Oven temperature

GC Column flow 2.0 mL/min
GC Oven end time 20 min
PFPD Temperature 200°C

Airl: 17, Air2: 10,
PFPD Fuel gas H,: 14 (mL/min)
PFPD Phot. voltage 550 V

2) AS/TD operation condition

Cold trap Carhopack B+Silica Gel
Trap low -15°C

Trap high 270°C

Trap hold 5 min

Sampling time 4 min x 50 mL/min
Flow path temperature 80°C
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Table 2. Analysis of the stability of the sulfur compounds
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(Unit: nmol/mol)

Term (hour)

Compound

6 12 24 48 72 96

1S Aver. 10.921 10.771 10.971 10.216 8.629 4.888
2 St.dev. 0.3045 0.2527 0.0441 0.0335 0.2459 0.2439
CH,SH Aver. 11.291 11.172 11.266 10.616 8.924 5.900
St.dev. 0.2844 0.6168 0.4850 0.1445 0.3589 0.2756

DMS Aver. 9.713 9.579 9.145 8.945 7.541 4.466
St.dev. 0.0437 0.0750 0.0452 0.0406 0.0408 0.1908

DMDS Aver. 9.831 9.574 9.197 8.952 7.115 5.133
St.dev. 0.0220 0.0395 0.0305 0.0332 0.0273 0.1327
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Table 3. Statistical evaluation of the stahility results for 48 h for the sulfur compounds

H,S
df SS MS F Significance F
Regression 1 0.258 0.258 5.049 0.154
Residual 2 0.102 0.051
Total 3 0.360
Coefficients ~ Standard error t Stat P-value Lower 95% Upper 95%
Intercept 11.075 0.194 56.968 0.000 10.239 11.912
X Variable 1 -0.016 0.007 -2.247 0.154 -0.046 0.014
CH,SH
df SS MS F Significance F
Regression 1 0.247 0.247 8.919 0.096
Residual 2 0.055 0.028
Total 3 0.303
Coefficients ~ Standard error t Stat P-value Lower 95% Upper 95%
Intercept 11.434 0.143 79.894 0.000 10.818 12.050
X Variable 1 -0.015 0.005 -2.987 0.096 -0.038 0.007
DMS
df SS MS F Significance F
Regression 1 0.350 0.350 17.377 0.053
Residual 2 0.040 0.020
Total 3 0.390
Coefficients ~ Standard error t Stat P-value Lower 95% Upper 95%
Intercept 9.759 0.122 79.989 0.000 9.234 10.284
X Variable 1 -0.018 0.004 -4.169 0.053 -0.037 0.001
DMDS
df SS MS F Significance F
Regression 1 0.413 0.413 18.435 0.050
Residual 2 0.045 0.022
Total 3 0.457
Coefficients ~ Standard error t Stat P-value Lower 95% Upper 95%
Intercept 9.838 0.129 76.478 0.000 9.284 10.391
X Variable 1 -0.020 0.005 -4.294 0.050 -0.040 0.000
Table 4. Stability results for the sulfur compounds by regression analysis
Compound P-value
24 hour 48 hour 72 hour 96 hour
H,S 0.726 0.154 0.026 0.014
CH,SH 0.996 0.096 0.025 0.008
DMS 0.068 0.053 0.011 0.008
DMDS 0.052 0.050 0.016 0.002
HESS AP S8l a5l wEox /\]7 71 = -551%, -41.0%% ERdt). wkd DMSeF DMDS Al
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Fig. 1. Stability of the various sulfur compounds over time.
Table 5. Changes in percent variation as a function of time
Compound Percent variation(%)
p 6 hour 12 hour 24 hour 48 hour 72 hour 96 hour
H,S 9.2 7.7 9.7 2.2 -13.7 -55.1
CH,SH 129 11.7 12.7 6.2 -10.8 -41.0
DMS -2.9 -4.2 -8.5 -10.6 -24.6 -55.3
DMDS -1.7 -4.3 -8.0 -10.5 -28.9 -48.7
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Fig. 2. Variation graph of the stability of the sulfur compounds.
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