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ABSTRACT. Gas chromatography using sulfur chemiluminescence detection (GC-SCD) which exhibits
very good selectivity. linearity, and sensitivity was applied to the analysis of sulfur compounds in gaseous fuel.
The experimental method used in this study was to resolve the problems of repeatability and reproducibility
by means of the adsorption of sulfur compounds. which is different from the existing analysis method of these
compounds by GC-SCD. The calibration curves of the standard gases including dimethyl sulfide. #-butyl
mercaptan and ethy] methyl sulfide exhibited an excellent linearity. As the result of precision tests for the above
three compounds, the high reproducibility for tests showed while repeating three times during four days.
respectively. In addition. the coefficient of variation was less than 3%. In consequence, the experimental
method of this study is very effective not only with low uncertainty but also with better accuracy. which can
quickly determine the concentration of gas odorants in LPG (Liquefied Petroleum Gas) from ail reservoirs and
filling stations.

AN B

7k2d 89l LPG 32 LNG= Eslgl 9839
Bhtolo], ARg-zle] kL off F83le} 2w{nR
AHgAY QAR E A7) 418l LPG ¥ LNG
9] 525 AT 4 UEF GA7E e FEkEq
Ao 27bek (alkyl mercaptan), 23HAZ (alkyl

sulfide), Bl2# (thiopheneysd] F-HAZ 502 =
2 EgEE o Qo

713 22rlE s YoM BR2ghEel] gt A
W94 g7 F 9% F= AE7] (FPDyE M¥s
F< ZEF ez AH-E T gloh 2eiuh v
A4 uke-zh, M, 2% (quenching) ¢lebe EAEE

—517—



518 AP - &G - K

Az glemz !’ B et E- A F 33
FE Yol M3z gt

YA} w3 AE71(AEDy= vRIA Wlo] 22 ofy)
(A4S A0 24758, A28 FPDY] @Al &
Viep R SR ohe} F2RlEC] sl A4
T 12 pghecEhe W HA AEH & dE
W o) o) 8k AE7)ele ' 2eht IE
2 5" E47|s¢ ¥98R &1 ® g LPG/
LNGAIZEANE ¢l5k] YA 2R A gs)7lolis 4wt
812 drha Mo},

& 33 AE71(SChye A4 o B394 8=
£ v AdA g et o) epsieh e
AEWe oga 7o AP ey 39 B3
o] e fie) T2 FFHE 7
S00°CR TS| TgoH Aol Jitsalzl oL 818}
T2 1P 2 o|FA WA AT AT R
o W S e wSAE SAA YA
o] R E3} nkgsled ofAbsie E MR T o) Ly
e WS B Sl AEsed ERREe
EqFE Hal 23 E3t

% H

BEZ A ¥ 2P| AuEA Agel A8 257}
22 DMS (099, 5.00, 999 ppm). TBM (0.97, 4.80,
(1.5 ppm). EMS (0.98, 4.96, 9.98 ppmy= ¥l7kA
7} A40]T Scou specialty gasessl) FE2 s
AR8Et Q] FRFE7 L0l

Ade] AMEE 73 22elEa 2 FAEAH A}

Tuble 1. Experimental Conditions (GC-SCD)

A% HP GC 5890 Series Il Plusol 2, Z37] $-&
2 Sievers Instruments, Inc.®| 350B SCD % 355
EEUE A 2 A (flameless combustion assembly)
2 739 71719) 27| A] ot o o]g) 3t
= ZAFEe] AZEdeis] HP Chemstationsil A ol F
o] 2w, SCD2} ZFE Abol 2] HP 35900E 4727
£ 5eld HE7IA k& 4137} FSrEe] dlojel
i) A o) Y=o}

& B 28 FIF2 30mx032mm fused silica
wall coated open tubular(WCOT) RHL2 4 pm
Y-3(100% Dimethylpolysiloxane)2] SPB-1 EA#
734l Supeleor}l AE-E FUSH ARE3I T

BEA0| HE. BF7ES M) E 50 %
g, AA(99999%)2 purging, Z-F4EHQl Tedlar
gas sampling bag(2 Lyl EZ7EAE 7oz &)
¥ %], SampleLock gas tight FA}7]1& o] &%l
075 mLE GCol F4eldct Al EF7hA DMS,
TBM, EMS ¢l isled Taple 12) GC ¥H27] a}
g} Ayl
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bagliel M 18] 7|2k ¥, o] FF7hash AT
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GC Parameters:

Injection port

Injection temperature
Column

Oven temperature program
Injection volume

Split injection

200C

30 m X (.32 mm, 4 um SPB-1

10 °C({3 min), 10 °C/min — 180 °C (10 min)
0.75mL

Carrier gas He (99.999%). 1.88 mL/min, 30.3 cm/sec
Split ratio 9:1

SCD Parameters:

Controller pressure 212 torr

Burner temperature 800 °C

H. flow rate 10 mL/min

Air flow rate 40 mL/min
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Tuble 2. Retention times

Sulfur Compounds Retention Time (min)

Hydrogen Sulfide 1.220
Carbonyl Sulfide 1.424
Sulfur Dioxide 1.470
Methyl Mercaptan 2814
Ethyl Mercaptan 5.116
Dimethy] Sulfide 5.645
Carbon Disulfide 6.064
t-Buty] Mercaptan 7.828
Ethylmethy] Sufide 8420
Diethyl Sultide 10.725

Dimethy] Disuifide 11.722
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Fig. 1. Calibration curve for dimethyl sulfide. Column and
conditions are described in Table 1.
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Fig. 2. Typical GC-SCD chromatogram of sulfur com-
pounds. Column and conditions are described in Tahte |.
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Tuble 3. Comparison of precision and uncertainty in LPG
{(butane rich) analysis for 4 different days and 4 different Ted-
lar bags’ sampling (ppm wt.)

Tediar bag DMS TBM EMS
1 6.88020.174  4.11320.122  1977+0.045
2 7.03820.208  4.200+0.142  2.045+0.075
3 7.036:0.263  4.079+0.186  1.96120.066
4 6.919+0.157  4.132+0.095  2.026+0.067
HE 69620182 4.127+0.103  2.000+0.058
HEFA T % 1.30 1.9 203
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Fig. 4. Comparison of chromatograms before (A) and after
(B) the addition of gas odorants in LPG. Columin and
conditions are described in Table 1.
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