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Abstract : Sulfur compounds which are well-known odor-active compounds in industrial area have
very low detection threshold values. Trace amounts of volatile sulfur compounds in enviroment air
around several odor sources were concentrated in liquid argon bath and determined by gas
chromatograph with flame photometric detector (FPD) which exhibits very good selectivity and
sensitivity. 25% [3,[3,-Oxydipropionitrile on 60/80 Chromosorb W was used as adsorbent for the
preconcentration of sulfur compounds in air sample and also as packing material for a packed glass
column. Concentration volume of air sample was different from place to place in the range of O.
1~3.0L. Atmospheric concentrations of sulfur compounds in air of residential districts and
boundaries of business establishments, and also those in the exhausted gases of emission points such

as a sewage disposal plant in industrial area were measured.
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Table 1. Experimental conditions of GC/FPD = SEHYE YEES £F 7t FAFSE 246
Gas Chromatograph Shimadzu GC-9A of s AAsAT Fig. 3& 0|9k o] st &
Detcctor 7D & alrnel AL b Aol
Glass packed column
Column
ID:32m, L:1.5m
Coolant Liquid argon y = 5037016.901 x - 18916356.143
Column and 25% B,B,-Oxydipropionitrile 140000000 Rooo
. . Chromosorb W HP 60/80 120000000 |-
Packing concentration tube Max. Temp. 90 °C 100000000 -
- - p'.' T 80000000 [
Impurity trap Molecular Sieve 5A, 60/80 < 60000000
Injector 150 C 40000000 | /
Temperain Column 70 °C, isothermal 20000000 P
e e P : : : : ‘
e Detector 150 C ’ 0 5 10 15 20 25 30 35
Concentration tube -185 — 70 C Concentration (ppb)
Carrier gas | N, 60 mL/min
Fuel gas R 30 me Fig. 3. Calibration curve of hydrogen sulfide with
Air 300 me linear range.
Connection Tube FPD ] @ % e
g [ %NJ F : g
@ ] y
Concentration Tube Column El": J %
FLS-1 @ @ -« “"u: ! »
] g
] | | | e
Impurity 1 |I || |"I
Trap st | | | / |
Gas Chromatograph "\ i; I" 'u\
—d A /
i (1] LS ﬂlm ? ' 5" LELT. ‘,I’ i “!If R

Fig. 2. Schematic diagram of a concentration tube and
GC/FPD.
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Ao o]gd® wAHL 72 10 mE FIELAEA 10
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ppm (0 C, 101.3 kPa)ol| 3|33t FPD A&7 H
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Fig. 4. Typical chromatogram of sulfuric compounds
containing standard gas preconcentrated at low
temperature.
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Table 2. Concentrations (ppbv) of volatile sulfur
compounds measured in residential districts near
industrial area

Sensory Site
Compound threshold ———  Mean
value(ppbv) A B C D
Carbonyl sulfide 55 1.1 04 04 03 055
Hydrogen sulfide 0.50 - - - - -
Carbon disulfide 210 0.6 03 04 09 056

Methyl mercaptan 0.12 - - - - -
Dimethyl sulfide 0.12 - - 08 - 08
Dimethyl disulfide 0.28 - - - - -

F3F o FEEXE ANtHoz AWHEW carbo-
nyl sulfide, cabon disulfide, dimethyl sulfide”} ™}-$- A &
TE EAT ¥ g2 ARES A AEHA ¥uTh
Carbonyl sulfide$} cabon chsulﬁdezl TET YEAA &

=85 o5 AR HAPANE (sensory detection
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Table 3. Concentrations (ppbv) of sulfur compounds measured in the boundary of business

Site
Compound Mean
B C D E F G H I

Carbonyl sulfide 0.5 1.3 0.8 0.5 0.5 29 0.7 32 0.7 1.2 (-
Hydrogen sulfide - - - - - 181.9 7.7 - 109 22.3 (45)
Carbon disulfide 0.2 10.7 0.5 04 04 227 0.7 23 1.1 43 (-)
Methyl mercaptan - - - - - - - 5.1 19 0.9 (6)
Dimethyl sulfide - - 1.1 0.6 0.8 - 14 - - 04 (4)

Dimethyl disulfide - - - - - - - - - -

*: Parenthesis in mean concentration indicates the detected concentration/sensory threshold value.

oxe] | F]7]FFEE hydrogen sulfide”} A& & Atk FFHEFAN AEE hydrogen

60 ppbv, methyl mercaptan®] 4 ppbv, dimethyl sulfide”} sulfide®] <557} methyl mercaptan®] B]3l] 2F 254

40 ppbv, dimethyl disulfide”} 30 ppbvE &3}l $lo.m e 1S FAE YA 2 o dHees
s

F} H AH9 7% ZZ hydrogen sulfide$} methyl B3 ovjAE =& X5 YERSY °]= methyl
mercaptan®] TFAIZES ZF3HE Ao E =yth mercaptan®] 4 7HAF%7} hydrogen sulfidel th 2F
4] o 2 & 7HA7] w&o]t}h. Methyl mercaptan
3.3. oFrA{2I& Y AMHE W 25 HIETOIM o] o FHF=7F 20008 oo HEH DAFL
9| gslelE SEEX sEEA S 2215 AAIAEY ¢ AHE YERde
s oA 7 ol HlEHE IHERL & 6] carbonyl sulfideZ%5-E dimethyl disulfide7}2]9] =
313E F9lA = hydrogen sulfide9} methyl mercaptan £ 3gEo] Ahkdez wo] HAEFHUH o] AH
Q Aoz giA 9Jom oejdx g3lig, dwy ol NE o4 s Est 760 2HE hydrogen sulfide
o, olRlRF, &3lFAT & £ F Utk AR ¢t 37 methyl mercaptan©] F8 FHAJNELUS
o] guk BAZAN, 54, B=AEE, SAEAY 4 A
S 22 o A S FejtE TEE Hydrogen sulfide”} 8050 ppbv (&l]/3%}3% %:16,100)
Table 40| UYEPNSATE ARG A FAHEAXA AZE FARL seAeide £9A gAY
A Z4% FFE =9 HlW3IH  carbon SAFOE, F3pFad AEol UF AFERE EA3t]
disulfide S A3 EE HEE0] =2 FAE Y 02 AsES 4ET AUtk
o™ E3] hydrogen sulfide®] HiTsE+w 48], Fig. 3%} Fig. 4= 24 AM9H

o
methyl mercaptan®] B E=e 554] o =0l A& AP & wETAAA S FIFE

Table 4. Concentrations (ppbv) of volatile sulfur compounds measured in the sewage disposal plants

Site
Compound Mean
A B C D E F G H
Carbonyl sulfide 0.6 0.5 1.5 43 22 - 22 1.8 1.6 ()
Hydrogen sulfide 50 - 26.7 379 139.3 8050.0 64.5 257.0 1072.5(2145)
Carbon disulfide 04 03 L5 4.6 24 - 22 39 19 ()
Methyl mercaptan - - 6.6 265.5 - - 8.3 63.5 43.0(358)
Dimethyl sulfide 1.3 0.8 39 124 5.7 - - 59 3.8 (31
Dimethyl disulfide - - - 11.2 - - - - 14 (5

* . Parenthesis in mean concentration indicates the detected concentration/sensory threshold value.
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Fig. 3. Chromatogram of sulfur compounds at a gas
releasing port of business establishment.
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Fig. 4. Chromatogram of sulfur compounds at a gas
releasing port of sanitary landfill.
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e & NeH, 58 FAAY,

A BAZAN 2 SHEAD AN ALgAFED

YERSAtE Carbonyl sulfide9} carbon disulfided] &%
7} B3] A U cAHL 1 Tt 7
2+ 713} 2124 carbon disulfideS AFAPAHE 43 o
2 AR ' Zlo] ARleE FHHAU
DAY F7] AR vif LEEH7] wiEe]
1.0 mLY] A8S 2 =9dste] EAa. 59
A& 50 mLE GC/MSDE 5% 243 A3 dimethyl
disulfide”} 44 ppbv AEEHALE o9} 2L IF:
Agel tig #4& AATE Feole o 7k ¥
FE Ao 7erd oyt Atk

4.8 B

B apoAE oY) 2 VY FHIRS AL 55
A ol GCFPDR E¢) $48= 3
FAAY, FYAG A FAZAN 2 WIS,
SR, ANEA 53 2L Y o WE o]
N 1 FE BEE 248 4% ged 2o 48
a9
Yol Agel AL wHEe ok A wel g
el e 22 & gAY EE Fok =
o}
%

2

2 5 g gu 2AZARGIA e

Astaitt.

THAGH AT FAA AN F3HE TR
X% carbonyl sulfide, carbon disulfide, dimethyl sulfide”}
HagAFE olate] ke A FEE FAY B v
oG RES A9 AFHA Gk 2 JRE
&=+ carbonyl sulfide”} 0.55 ppbv, carbon disulfide
7} 0.56 ppbv, dimethyl sulfide”} 0.19 ppbvZ LFERSTH

A7} =AAE FAAG AR FABA DA A9
3313tE s = carbonyl sulfide”} 1.24 ppbv (0.4~
3.2 ppbv), hydrogen sulfide”} 22.27 ppbv (7.7~181.9
ppbv), carbon disulfide”} 4.3 ppbv (0.15~22.7 ppbv),
methyl mercaptane©] 0.78 ppbv (0.8~5.1 ppbv), dimethyl
sulfide”} 0.43 ppbv (0.6~1.4 ppbv)Z YERGTE HA7t
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Table 5. Concentrations (ppbv) of volatile sulfur compounds measured at gas emission points of business
Compound Site Mean
A B C D E F G H
Carbonyl sulfide 15 4.4 3888.5 425.0 6.0 1.7 1.1 0.7 541.1 (10)
Hydrogen sulfide - 72.6 - 5897.4 19.4 - 16.6 109  752.1(1504)
Carbon disulfide 0.5 8.1 4430.3 430.7 24 1.1 0.9 0.6 609.3 (3)
Methyl mercaptan - - - 24109 24.1 4.8 13.8 23 307.0(2558)
Dimethyl sulfide - - 0.4 17352 532 26.2 23 - 227.1(1893)
Dimethyl disulfide - - - - 9.5 45 5.0 - 24 (8)
* : Parenthesis in mean concentration indicates the detected concentration/sensory threshold value.
AFEEY FiAoE 52 FEFFEE H2l hydrogen 1 4%, olAdsh, “dFe AREA T,
sulfide, methyl mercaptan, dimethyl sulfide®] S o4 1997.
NHFEE 47 45, 6, 42 eSO AAE B3HE 2. S.B. Yang, “The offensive odor regulation in
< HEste AR FARALS AL AFdA= Korea”, Korean Journal of Odor Research and
A AEHA FUTh Engineering, 1(1), 6~ 15(2002).
sk o A FRAY] BadsEe 3. 3AF, «olFHEA DAY At s S
carbonyl sulfide”} 1.63 ppbv (0.4~4.3 ppbv), hydrogen ZAFAT, p. 267 ~287, 2001
sulfide”} 1072.5 ppbv (5.0~8050.0 ppbv), carbon disulfide 4. (FR) =22 b =R, “AAIY w7l
7} 1.9 ppbv (0.3~4.7 ppbv), methyl mercaptan®] 43.0 753} Risk Assessment”, pp.96~97, {LE 3
ppbv (6.6~265.5 ppbv), dimethyl sulfide”} 3.8 ppbv H #ftjit, Tokyo, Japan, 1993.
(0.8~12.4 ppbv), dimethyl disulfide”} 1.4 ppbv( <11.2 5. 85, o171 AERAY, R 7, S L]
ppbv)Z YEFATE Carbonyl sulfide$} carbon disulfide= 7, p.9, 1999.
FAAS B A FARARANAY F& FA R o 6. o|913] 9], “VtAIARREIREZE o] &3 AHE
& Aoy HaPAEERTE e FREEEE Aol Aol B3 A7, p4~39, U
YR o™  hydrogen sulfide, methyl mercaptane, A4, 1983.
dimethyl sulfide, dimethyl disulfide®] B 4 4= 7. o|9g] 9, wlrIRuEIGRE o] &3 IHE
= A7} 2145, 358, 31, 59 ¥XE YERIUTH Ao} gl B3 A7, po 1734, THEAHA
g st WA $44eE =4 F e v T2, 1982
A9 W A HiEFeE BE FE3E sl 8. MEEBER, “KRIGHD T AT m~ [ 77 7H
HAoPAFERY %o 1 FdEEe BT o 1, p.143~158, —JL MK, Tokyo, Japan, 1975.
}#E =+ carbonyl sulfide”} 541.1 ppbv (0.7~3888.5 9. Shimadzu, “HEEEHIELA QoA EAIWHY
ppbv)-10, hydrogen sulfide”} 752.1 ppbv (10.9~5897.4 p-46~54, Tokyo, Japan, 1994.
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