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Abstract: In this study, temporal stability of 5 reduced sulfur compounds (RSCs) including (H,S, CH;SH, DMS,
CS,, and DMDS) was investigated up to 30 days. To learn the temporal changes in RSC concentration levels,
two types of long-term storage experiment were carried out by employing two different approaches for sample
storing in Tedlar bag samplers. The first one named as a forward (F) storage method consists of preparing
all samples in the beginning of experiment. All these samples were analyzed sequentially through time. The
second approach named as a reversed (R) storage method was carried out by preparing each sample through
time and by analyzing all of them in the last day. For these experiments, RSC standards were prepared at

10 ppb in 10 L Tedlar bag. The results of both methods were consistent enough to show a tendency of the
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concentration reduction through time. Moreover, the lightest RSC, H,S showed the most significant reduction

of 84.8% at the end of experiment. To validate difference between these results, #-test was applied to the data

obtained between the two methods at 90% significance level. According to t-test, the results of the two approaches
were greatly distinguished from 3 RSCs (H,S, CH;SH, and DMDS). The results also indicated that the temporal
reduction of RSC differs greatly between light (H,S and CH;SH) and heavy RSCs (DMS, DMDS, and CS;). The
former generally exhibited much significant reduction through time due probably to their lower stability.

Key words: reduced sulfur compounds, temporal stability, Tedlar bag, Forward storage method, Reverse storage
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Table 1. Operation condition and basic information of GC/TD system for the RSC analysis

(A) GC system*

1) Injector 3) PFPD
off Model 5380, Ol Analytical (USA)
Detecter ten 250 °C
Air(1) flow: 10 mL'min™!
2) Oven Air(2) flow: 14 mL'min™!
Initial temp: 80 °C
Rate: 20 °C'min™! 4) Column
Final temp: 200 °C BP-1, SGE (Australia)
Initial hold: 4.5 min Film thicknes: 5 pm
Final hold: 9.5 min Length: 60 m
Total run time: 20 min Diameter: 0.32 mm
*Model: DS 6200, Donam Instrument, Korea
(B) Thermal desorption conditions of AS/TD"
Cold trap: Carbopack B+Silica Gel= 1.5 : 2.5 (Volume ratio)
Split ratio: 10:1 Trap (low): -15 °C
Split flow: 15 mLmin™' Trap (high): 250 °C
Hold time: 5 min Flow path ter: 80 °C
®Model: UNITY, Markes International, Ltd., UK
Table 2. Information of RSC standard used for the long-term storage tests
i Preparation Analysis
Sample code Storing Method Elapsed time P ik
(day) Date Date
1 FO 0 09-16-2010 09-16-2010
2 Fl1 1 " 09-17-2010
3 F2 Forward 2 " 09-18-2010
4 F5 F) 8 " 09-24-2010
5 F11 15 " 10-01-2010
6 F30 30 " 10-16-2010
7 RO 0 2010-10-16 10-16-2010
8 R1 1 2010-10-15 "
9 R2 Reverse 2010-10-14 "
10 RS (R) 2010-10-08 "
11 R11 15 2010-10-01 "
12 R30 30 2010-09-16 "
o] 271 AA st 4L WE RSCAIE HE 5 5 Aok P Ad Aol Ale o7l
swistel U 54 BASkLA Sleh B AR ARES 0, 1,2, 8, 15, 3080] A o] 2ol
o BHe ABHE FAT FAFFEO mUminel ] EA Sk b YA o 4% dve nu
FUANE 2, 5, 1082 AAste] 33 BAske] Al AJZkell wet Fo, F1, F2, F8, F15, F302& W3}
< H7reklth(Table 3). 12131 3% 9] Fawte Ak 2L olE AR ¥ 271, F71, §71
= 498 299, R WA 2eeE 4al 7] o] $ud ARAAE o gtk oo ylsie
7B AT ARE BT AN FUF T, 242 WA RS e BANE FUG SR A
o g Age] 58Ol tel 54 A B5sle] B8 27 Adsel 49 obn ¢ dgdon ¥
AR o2 B 5l= W<l Forward(F)Wl 2] H< 23} Reverse(R)H2] o2 HA 3519 th R o
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Table 3. Results of temporal stability test using RSC standard samples (concentration in ppb)

(1) Results of forward (F) storing tests

A EO] A 9] Zolo] WhE ¥ AT 215

Elapsed time

Order Sample Date H,S CH;SH DMS CS, DMDS
(days)

1 10-9-16 0 10.0 10.5 10.1 10.5 10.8

2 10-9-17 1 8.93 9.81 9.51 10.1 10.1

3 10-9-18 2 9.72 9.55 8.53 9.00 10.3

4 10-9-24 8 5.48 7.26 7.20 8.03 6.92

5 10-10-1 15 4.61 6.35 7.74 8.00 7.80

6 10-10-16 30 3.65 6.08 6.92 6.93 7.96
(2) Results of revers (R) storing tests

Elapsed time
Order Sample Date (days) H,S CH;SH DMS CS, DMDS*

1 10-10-16 0 10.0 10.5 10.1 10.5 10.8

2 10-10-15 1 8.79 9.39 8.95 9.27 10.3

3 10-10-14 2 7.74 9.49 9.12 9.79 10.3

4 10-10-8 8 3.94 6.65 8.21 8.48 9.78

5 10-10-1 15 1.98 6.10 7.82 8.54 9.16

6 10-9-16 30 1.52 5.35 7.78 8.25 9.73
*Concentration estimated by peak height
g 5o), 49 Aol ARF ARF 30%o] AR WE WEE JUjHoz 2U 4 Anh
£ Aol $4F Aol nE R30SE AR ekelrh. of
ol AEA gHoR AL AV A, 49 3 4% ¥ g
s g Al AR ARE 9 Az
b2 Ame wEAS Qo) 0o] ST e B el PRHOR Ed RSCAEES 1)
ROZ §HY 4 th oeld 2L B A, R @ A2 99, v 3 BHY wuich AAdelA A
Wale] mE ARE R30, RIS, RS, R2, RI, ROE ~ 2& EFASE wol A4S 523 & A1ga

BEE & Ak PEAe 240 63k 11 AlZel
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Table 4. Comparison of a paired t-test between RSC concentrations stored by two different storing approaches of forward (F) and

reverse (R) method

Elpased time H,S CH;SH DMS CS, DMDS
(days) F R F R F R F R F R
0 10.0 10.0 10.5 10.5 10.1 10.1 10.5 10.5 10.8 10.8
1 8.93 8.79 9.81 9.39 9.51 8.95 10.1 9.27 10.1 10.3
2 9.72 7.74 9.55 9.49 8.53 9.12 9.00 9.79 10.3 10.3
8 5.48 3.94 7.26 6.65 7.20 8.21 8.03 8.48 6.92 9.78
15 461 1.98 6.35 6.10 7.74 7.82 8.00 8.54 7.80 9.16
30 3.65 1.52 6.08 5.35 6.92 7.78 6.93 8.25 7.96 9.73
p 0.0255 0.0350 0.2317 0.2590 0.0844
2.83 2.61 1.31 1.23 2.01
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Fig. 1. Changes in RSC concentration as a function of time: comparison between 2 different storing methods of F and R.
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Fig. 2. Comparison of RSC stability test results between
forward (F) and reverse (R) storing methods after 30
days.
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