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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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Ao A= hydrogen sulfide : 60 ppbv ©]3}, methyl
mercaptan : 4 ppbv ©]3}, dimethyl sulfide : 50 ppbv ©|3},
dimethyl disulfide : 30 ppbv ©]3}o]™, 71E} XS ALY
Z BA 74 A A A= hydrogen sulfide : 20 ppbv ©]3},
methyl mercaptan : 2 ppbv ©]3}, dimethyl sulfide : 10
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2 7}~ (Research Purity, 99.998%, Scott Specialty
1 ¢ fEdo] ol AL831th Methyl me-
rcaptan 7} AldrichAtoll A 38R 99.5% 712
(Catalog No. 29,551-5)2 ZIth= AHEs}SATh Carbon
disulfide, dimethyl sulfide, dimethyl disulfide ‘&< Junsei
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A: Sample case B: Sampling bag C: Vacuum pump D: Cock

Fig. 1. Schematic diagram of sampling method.
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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 &
Do 7D & oprng AAS ek Aol
Glass packed column
Column
ID:32m, L:1.5m
Coolant Liquid argon y = 5037016.901 x - 18916356.143
Colurn and 25% ,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 : : : : :
pe 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: | »
] ‘ 8
| | o
Impurity 1 I || f\
Trap ) I | | / l'
Gas Chromatograph 1 ‘l'\__,l i\_ L i 'u\
g T T 7T 7T T™T7T T 77
o 3"‘ 5'” ‘;I’ “!lf )

Fig. 2. Schematic diagram of a concentration tube and

GCJFPD.
AFALE gA e 18§ 7FAE gastight syringe
2 1.0 mt o} FAE HAAvt~Z A F3] 1000 ml

o] el FYdst FF 7H=E AUTE o] EFVF
2 1.0 mFH 50 n7AE s35ge] WzkE Al
A Fhste] NFEFHE -1857 CollM 70 CT7HA 2
Ul S2AA AL w59 FEPES GC AHS
olul GC injector$}
stgom AR &
F4L2 60 mLmin® 2 &}tk o] A
88 WAL 7k 1.0 ne FIFEAEA 1.0
ppm, 3HEZ = 09 ppm L O]ﬂi}‘]ﬂ%iﬂ 1.0
ppm (0 C, 101.3 kPa)oll 353t FPD A7)+ 4

> el 256l BolAnz 444l 9

g
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Fig. 4. Typical chromatogram of sulfuric compounds
containing standard gas preconcentrated at low
temperature.
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ol&e] ¥F EZo] gle cosol e €S9 A%
A& #8383t

o x0 32 S
o el 2
o
oL A -
o,
Y
2
=
X
rir

3.1. FAXIH0AMS %i}é.‘% %E—E—E

A gRAE 5

°F 329 7] ANEE %J’% =A% %‘ﬂr Table 2%}
2o AAE Atk 53] o] AgAA A 42F
& B 3AAY9TE AFAAE FAANGOZA I
SAlY TS JEl

%H Vé UERHaL Sl

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 - - - - -
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Table 3. Concentrations (ppbv) of sulfur compounds measured in the boundary of business
Compound Site Mean
B C E F G H I
Carbonyl sulfide 0.5 1.3 0.8 0.5 0.5 29 0.7 32 0.7 12 (5
Hydrogen sulfide - - - - - 181.9 7.7 - 109 22.3 (45)
Carbon disulfide 02 10.7 0.5 04 04 227 0.7 23 1.1 4.3 (-
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.

Ao ot 3L7)FFEE’E hydrogen sulfide”}
60 ppbv, methyl mercaptan®] 4 ppbv, dimethyl sulfide”}
40 ppbv, dimethyl disulfide”} 30 ppbvZ A3} 1oH
Fo} H AHY % 27 hydrogen sulfide®} methyl
mercaptan®] TFAIZES ZF3HE Ao E =yth
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& L o BIET0IM
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Bo] HiEHe dH=de &

[¢}

ATk skEA A HEE  hydrogen
TEE7} methyl mercaptan®l] H|3|] F 25H]
5 YEIIAIRE O dd o HEEE
FAE YEMIITE ©]= methyl
mercaptan2] #A 557} hydrogen sulfide 2t} oF
4] o 2 & 7HA7] w&o]t}h. Methyl mercaptan
o ol FHEE7} 20008 oo HEH DAHLS

AR S48 AEAAEY 3 AFE Yehll=
t] carbonyl sulfideZE dimethyl disulfide7}<]9] =

33HE S olA = hydrogen sulfide9} methyl mercaptan E 3R] Adtdo g o] HAEHJULE o] AH
Q Aoz geiA 9lom ol9dx g3lig, dry AMe A AFHEE7} 7691 D8l= hydrogen sulfide
of, ol f, &3l F 55 & F Atk sAA ¢} @7 methyl mercaptan°] T8 FHAIEEAE
o gyt RAZAAM, 44, 2=A8d, A=A & A
S 22 o A 4% FejtE TEE Hydrogen sulfide”} 8050 ppbv (&ll’3%}3% %:16,100)
Table 4° YEPHATE S9AH9] A4 FAZAN HEd FARL seAelde] s8R g4 9
oa AT FestE =9 HIWEH  carbon Swo R, Felra Aol Ui =R A8t
disulfideZ A|9IF B HEE°] =2 FAE Heh o2 AsEES AFE 4 stk
o E3] hydrogen sulfided FHTEEE 484, Fig. 3%} Fig. 4= ZZt A4 W 54 s+
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 5.0 - 26.7 379 139.3 8050.0 64.5 257.0 1072.5(2145)

Carbon disulfide 0.4 03 1.5 4.6 2.4 - 22 39 19 ()

Methyl mercaptan - - 6.6 265.5 - - 8.3 63.5 43.0(358)

Dimethyl sulfide 13 0.8 39 12.4 57 - - 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.

3 BE AN HAdTErt HagATER

O = U2 Ae € F Ao, 53 FAAY,

2l
BXE HQ carbonyl sulfide$} carbon
disulfide®] HFEE7} JLAAEERT B £X2
YERSAtE Carbonyl sulfide9} carbon disulfided] &%
7} B3] A U cAHL 1 Tt 7
2+ 713} 2124 carbon disulfideS AFAPAHE 43 o
22 ARESRL e Ao] deE FHHIIH.
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 =

2 ApoHE Byl F v 3
N#A ©l% GOFPDE =9 ¥4
FAAY, FAAS ARG FABAL B ST, 8t
FAe, YA s 22

N

] 7 SlE guk BAAANANAY AlEE 2~3 L, ©
HAg B9 =2 F e A
1~2 L, HHE Ao =2 &
2 g ulEFoE 1 L oJake] AR
Astaitt.
THAGH AT FAA AN F3HE TR
X% carbonyl sulfide, carbon disulfide, dimethyl sulfide”}
H2ABE ol3e fS A ¥ AT R e
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 Sie Mean

A B C D E F G H
Carbonyl sulfide 1.5 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 1735.2 532 26.2 2.3 - 227.1(1893)
Dimethyl disulfide - - - - 9.5 4.5 5.0 - 24 (8

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

ATERT JAHOZ & FEwEE B hydrogen
sulfide, methyl mercaptan, dimethyl sulfide®] S o4
AT EE 247 45, 6, 42 UEE O AR E3lohE
& HiEshe A FABALE AL AFdA e
Aol AZHA &gkt

st de] ofe] HAd FHdA Y BiEsEe
carbonyl sulfide”} 1.63 ppbv (0.4~4.3 ppbv), hydrogen
sulfide”} 1072.5 ppbv (5.0~8050.0 ppbv), carbon disulfide
7} 1.9 ppbv (0.3~4.7 ppbv), methyl mercaptan®] 43.0
ppbv (6.6~265.5 ppbv), dimethyl sulfide”} 3.8 ppbv
(0.8~12.4 ppbv), dimethyl disulfide”} 1.4 ppbv( <11.2
ppbv)Z YEFATE Carbonyl sulfide$} carbon disulfide™=
FAAS B A BARAAANA Y F& FA R o
& Aoy HaPAEERTE W FREEEE
UER S ™  hydrogen sulfide, methyl mercaptane,
dimethyl sulfide, dimethyl disulfide®] B 4 4=
© 247t 2145, 358, 31, 59 UHERA AT

& Hg2e WiE FAgom
A W AFE wiETlM e BE g3tdE AR
HAoPATEEY wton O Hdeest B oY
}#E =+ carbonyl sulfide”} 541.1 ppbv (0.7~3888.5
ppbv)-10, hydrogen sulfide”} 752.1 ppbv (10.9~5897.4
ppbv)-1504, carbon disulfide”} 609.3 ppbv (0.5 —4430.3
ppbv)-3, methyl mercaptan©] 307.0 ppbv (2.3~2410.8
ppbv)-2558, dimethyl sulfide”} 227.1 ppbv (0.4~1735.2
ppbv)-1893, dimethyl disulfide”} 2.4 ppbv (4.5~9.5

ppbv)-8<] UERI A
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