
~**~tz m±lm3'Z8~::X:1t ~1~ 
Journal of Environmental Research Institute 
Yosu National University Vol. 1, pp. 37-45, 1998 

oj"f-tJl~.ll ~7iJi'-~.>!} 

*-&.¥.tJl~.ll i'-.>!}tJl ~ ~7iJ i'-~.ll~.>!} 

A Study on the Sulfur Compounds in the Air 

of Petroleum Industrial Complex Area 

Seong-Gyu Seo, Sang-Chai Kim* 

Dept. of Environ Eng., Yosu National University 
*Dept. of Environ Edu Eng., Mokpo National University 

ABSTRACT 

The odor of sulfur compounds which are of air pollutants in petroleum industrial complex was 

investigated. Concentrations vs. peak areas resulted from analyzing four sulfur compounds within 

the ranges of very low concentration by GC method were correlated. Correlation coefficients of 

four sulfur compounds were found to be above 0.9941 and very good. No sulfur compounds 

exception hydrogen sulfide(HzS) were detected at four measuring sites. Also. concentration of 

hydrogen sulfide was much lower than an emission standard(O.2ppm) within the industrial area. 

Concentration of hydrogen sulfide was insignificantly changed with times and sites of sampling. 

However, average concentration of hydrogen sulfide of #2 site was higher than other sites. 

Key Words:	 Odor, Sulfur Compounds. Petroleum Industrial Complex, GC Method, Hydrogen 

Sulfide(HzS) 
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. 10.11)Table 1. Physical and chemical properties of sulfur compounds. 

~esOdors 
Molecular 

Weight (g) 
Threshold of 
Odor (ppm) 

Solubility 
(lOOml. 20°C) 

Melting Point 
CC) 

Boiling Point 
CC) 

Specific 
Gravity (-) 

Dimethyl Sulfide 
[ (CH,)2S] 62.14 0.001 insoluble -83 36.2 1.846 

Hydrogen Sulfide 
[HzS] 

34.08 0.00047 0.3846g -85.5 -60.7 1.540 

Dimethyl Disulfide 
[ (CH,)2S2] 

94.20 - - -85 90 1.065 

Methyl Mercaptan 
[CHJSH] 48.11 0.0021 2.33g -123 5.96 0.895 
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400 3.2. 1j:~~A~(First Survey) 
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~ HzS.	 (CH, )ZS. CH3SH ~ (CH,)zSz01] rJ1 ~ z.j
3.3. 2j:~~A~(Second Survey)
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Table 2. Results of odors with sampling sites(First Survey). 
(Unit: ppb) 

~Compounds HzS CH,SH (CH,)zS (CH,)zSz 

Sampling Sites No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 

#1 14.07 9.77 9.09 ND ND ND ND ND ND ND ND ND 
#2 10.43 12.56 15.75 ND ND ND ND ND ND ND ND ND 
#3 10.06 7.96 10.60 ND ND ND ND ND ND ND ND ND 
#4 13.28 6.96 10.00 ND ND ND ND ND ND ND ND ND 
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Table 3. Results of odors with sampling sites(Second Survey). 
(Unit: ppb) 

~Com]XJunds 

Sarnplill!i; Sites 

HzS CH,SH (CH1}zS (CH1}zSZ 

No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 

#1 14.54 14.45 18.55 NO NO NO NO NO NO NO NO NO 
#2 18.86 20.73 33.66 NO NO 0.13 NO NO NO NO NO NO 
#3 11.84 - 19.43 NO - NO NO - NO NO - NO 
#4 19.31 - 13.57 NO - NO NO - NO NO - NO 

Table 4. Results of odors with sampling sites(Third Survey). 
(Unit: ppb) 

~m]XJunds 
HzS CH,SH (CH1)ZS (CH,)ZSZ 

Sampling- Sites No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 

#1 11.04 11.74 10.29 NO NO NO NO NO NO NO NO NO 
#2 8.85 46.06 10.06 NO NO NO NO NO NO NO NO NO 
#3 8.85 14.15 8.50 NO NO NO NO NO NO NO NO NO 
#4 6.49 11.32 8.52 NO NO NO NO NO NO NO NO NO 

3':..A}.A191 -{t~~.>!}9} ~01 ~*~(H2S)~ ;ljJ.21~ 

~ 37}7.191 ~:§j-~~.g. rjj-¥-~ ~~~711 °1f>}~ 

q.. ~*~(H2S)91 ~s:.~~~ 11.84-33.66ppb 

91 ~~~~Dj, z.)- 7.11:l ~ E:.W~ 2~}3':..A}.A191 IlJ 

-rr~ s:. ~ 18.08ppb °1~A. :It 2 7.]1:l oJ].A~ 3:§:] 3':. 

.A}.A] ClliSH91 ~.s:.7} 0.13 ppb£ ~7.d£]7]-i::- f>} 

~~1-} rjjlV'd% 1-}El-4171 ~ ~Dj~ -3l~£ 4tI-tt 
-Bq.. 

3.4. 3j:~~AWrhird Survey) 

3~}3':..AH!997\1 3~ 21-23~)1J}7.1 3~Z} 47R 

7.]1:loJ].A~ .A].li~ ~R~f>}ezj ~~~ ~.>!}~ Table 4 

oj] 1-}El-41~q.. 1:§:]3':..A}(1997. 3. 21, ~).A] .g-.s:.-i::

9-1rC~.:iI '?l7R7} \'i0] 7{l "",J-E1l~q.. 2:§:]3':..A} 

0997. 3. 22, 0}~).A] .g-s:.~ 5.5-TC~.:iI Q.j=~ 

1:l}~0] ~~q.. 3:§:]3':..AH!997. 3. 22, ;>:~'-9).A] .g-.s:. 

~ 3-4°C~~Dj 1:l}~01 \:it::::: "",J-E1l~q.. -{t~~.>!} 

1~}3':..A}.A]91 ~~~.>!}9} ~01 ~§j-?~(HzS)~ 

;lj].21~ q.~ ~:§j-W%.g. rjj-¥--{t {j~~71] °1f>}~ 

q.. 3~z}91 ~4f ~78~'>!}, ~§j-?~(H2S)91 ~ 

.s:.~~~ 6.49-46.06ppb91 ~~~~Dj, z.)- 7.]1:l% 

E:.W~ 3~}3':..A}""]91 3lJ-rr~.s:.~ 12.99ppbo1~q.. 

~~3j~£ ~"5-oJ1 Q.)-~7} {Jf>}E.£, 2~}3':..AH 2 

:§:]3':..A}9} 3~}3':..A}.A1 1:§:]3':..A}~ ;>:}7.d~ ~~f>}ezj 

.A1.li~ ~R~f>}ezj -{t~~ ~.>!}, q.~ ~R~.A1Z}rjj91 

~.s:.9} ~q.~ .7.}0]~ 5!.017.] ~.:iI ~q.. n:j-c}.A~ 

~"5-oJ1 {Jf>}711 ~""gf>}~ Q.}~~ 47}7.] ~:§j-W% 

01.2191 q.~ Q.}~~~oJ1 91f>}ezj ~""g£]~ -3l~£ 

4tI-tt-B q.. 

Fig. 6.g. 3':..A}.A171~ ~R~.A1z} ~ ~~91 ~§j

?~(HzS) 3lJ-rr~.s:.~ 1-}El-41.:iI ~q.. 3':..A}.A171~ 

£~ 2~}3':..A}.A1 HzS91 3lJ-rr~.s:.7} 18.08ppb£.A~ 

7}7.,J- 3'f711 1-}El-~~Dj, 3~}3':..A}.A] 12.99ppb, l:~}3':. 

.A}.A1 1O.88ppb91 T.A~ ~q.. 1~}3':..A}.A1 HzS91 3lJ-rr 

~.s:.~ 1:§:]3':..A}.A] 11.96ppb£ 7}7.,J- 3'f~~Dj, 3:§:] 

3':..A}.Al11.36ppb ~ 2:§:]3':..A}.A1 9.31ppb ~q.. 2~} 

3':..A}.A] HzS91 IlJ-rr~.s:.~ 3:§:]3':..A}.A1 21.30ppb£ 

7}7.,J- 3'f~~Dj, 2:§:]3':..A}.A1 17.59ppb ~ 1:§:]3':..A}.A1 

16.14ppb ~q.. EE~ 3.7.}3':..A}.A1 HzS91 3lJ-rr~.s:.~ 

2:§:]3':..A}.A1 ZO.82ppb£ 7}7.J- 3'f~.:iI 3:§:]3:-..A}""1 9.34ppb, 

1:§:]3':..A}.A1 8.81ppb~ q.. 3':..A}.A]7] ~ ~R ~.A1 z}oJl 

~ .A1.li~R~.A191 .g-.s:., "T-z} ~ o]:Z}, 1:l}~, ~M 
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Fig. 6. Average concentration of H2S with 
survey time. 

%91 7P.,J-~{ioj] rr}-e ~~o] Txt'8'}711 :B:~~;>;1 

~ ~~t:J-. rr}c}J.i 'fl9191 ~J.};>;] {J 01] rlJ ~ Q{~ 

'>'<l*91 ~£~ 7]'>',J-.B..::::::' ~ ;>;]~91 ~'>'ao] -e- ~ 

~Jg p]-*171£ '8'};>;1'i!. .!i!.t:J- ~.B..~ ~.g. llH*~ 

.Q.~-¥-£i llH*!<1~ Q{~~~91 ~£9} llH*~o] 

7};>;,J- .3.711 7]O:j'8'}~ ~.Q.~ ~1i1Bt:J-. 

35 o~*I~A.' :rr~7L .. "L..:....' r0 

Fig. 7011 z.J-z.J-91 ~J.};>;l{J(sampling site)~ ~ 

J.}J.1 7l(survey time)~ ~ ~~191 H2S ~-rr~£ 

~ y.q1..J1s::J.t:J-. l-*}~J.Hfirst survey)J.1 #1. 3. 4 

;>;1{J91 H2S ~£~ Q.J' 9-11ppb ;>;a£~.Q.uj. #2 

;>;l{Joj]J.i:: 12.91ppb~J.i 7};>;,J-~.g. ~£~ y.q 

1..J1L ~t:J-. 2-*}~J.Hsecond survey)J.] #1. 3. 4 

;>;1{J91 HzS ~£~ Q.J' 16ppb ll£~.Q.uj. #2 ;>;1 

{J 01] J.i ~ 24.42 ppb~J.i 7};>;,J- ~.g. ~£ ~ .!i!.O:j T 

L ~t:J-. 3-*}~J.Hthird survey).>.l #1. 3. 4 ;>;1{J 

91 HzS ~£:: Q.J' 9-11ppb ;>;c!£~.Q.uj. #2 ;>;1 

{J01]J.i:: 21.66ppb~J.i 7nJ- ~.g. ~£~ y.q1..J1 

L ~t:J-. °19} 7,[0] ~J.};>;1{J91 ~'>'<l'>',J- 7]'>',J-~{i 

01] u}c} Q{~7} ~~ ;>;1~'il #2 ;>;1{J91 HzS ~ 

£7} t:J--e ;>;1{J01] 0l]'8'}O:j ~~ ~£~ .!i!.O:jTL 

~.Q.uj. %~y::::::'(HzS) 91 threshold ~o] Table 1 

oj] y.q\R 0l}9} 7,[01 0.47ppb'il {J% L3j'8'}1i'1. 
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Fig. 7. Average concentration of HzS with 
sampling sites. 

0] ;>;1{J011J.i ~A~'8'}~ ~~ Q{~91 ~-¥-*.g. HzS 

01] 7] 'il '8'}~ ~.Q.~ ~1i1B t:J-. 

~1..J191 %~y::::::'(HzS) :B:~ llH*51%71~[rlJ71 

~78.!i!.~~(7H;>;a '92. 8. 8. J.]'8~ '94. 1. 1)]% .!i!. 

1i'1. {!-~'?J;>;1 ~ 7H~011 :B:~ ~~ ~16~ 1..J1;>;1 ~] 

8~91 i:Pa01] 91'8'}O:j ;>;l;>;aB ~7}.AJ~1i1;>;1· ;>;]lJ,J

{!-~1i1;>;] ~ ~~1i1;>;] %0] i;Hrt!<1~ ~~;>;1~'i.l-91 

J.}~;;<,J-'tl 78--'f-~ 0.2ppm o]'8'}o]uj, 7]q ;>;1~'i.l-91 

J.}~ ;;<,J-'tl 78 --'f-~ 0.06ppm 01 '8'}0] t:J-. 1Z
) !'E~ {!-~ 't! 

~.!i!.{i~(7H;>;a '90.1. 13)oj]J.i ~~y::::::'~ -3}~;>;,J

%i;H~~~ i:Pa'8'}L, p1~ ACGIH(p]~ {!-~~A~ 

;>;a-¥-~T7}§j91)011J.i -rlL~ TWA(Time Weighted 

Average Concentration: 8J.m 7* ~-rr-*l) lOppm 

STEL(Short Term Exposure Limit: 1i1J.1Z!- x.* 

51 %~ £) lSppm% -3}~ ~78 ~{i.Q.~ ;>;a '8'}O:j -it 

~]'8'}L ~t:J-.13) 

%~y::::::'(HzS)ojl rlJ~ p1~91 ~787]~% .!i!.1i'1. 

T ~~ Q.J'Z!-91 -*}01~ ~;>;1'i!. 7.M.~.¥.t..10}T91 78 

--'f- lJ.1Z!- ~~£7} O.lppm(l00ppb) 0] '8'}01uj. p1 

~~ T91 78--'f- 0.SJ.1Z!- ~~£7} O.05ppm(5Oppb) 

01 '8'}0] t:J-. !'E~ Jill~0l}t..10} T~ lJ.1Z!- ~-rr~£7} 

O.lppm °1'8'}. 24J.1Z!- ~-rr~£~ O.OOSppm(Sppb) 

0]'8'}~ -itll'8'}L ~t:J-.l4) 

~%§j-'§:j-~1i1 T~;>;l~91 Q{~~~ ~ % §j-W 

~01] rlJ~ ~J.} ~:i!}, ~J.}7]Z!- ~ %§j-y::::::'(HzS) 
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44	 Al ~ T/- • ~ g ;tH 

91 ~s:.. ~-'f1~ 6.49-46.06ppb~~oj. ~~191 ~TI

~s:..~ 13.98ppb~tl ~L11 ~7cl-¥-91 1l~*<51%71 

~~ *~.7.1 Qoj ~91 A}~ AJ.g. 200ppb (71 EJ-.7.1 Qoj 

A}~AJ 60ppb)~ ~~ 7cl*~ ~~~.7.1 'i'i'U-~oj. 

~.7.1QojoJ1Al <51%71€' °1ii}91 ~s:..~ y.EJ-L11Sj.t:J-. 

.:L~iy. og91 ~7cl71€'~ 1A]~ ~~s:..7} 100ppb, 

0.5Al~ ~TI-~s:..7} 50ppb, 24A]~ ~TI-~s:..7} 

5ppb olii}~ {l:i!} :z+~:i!} ~~191 ~TI-~s:..7} 

13.98ppb~ {l% 2Pjii};:!, 1i±71 ~TI-~s:..~ 50

100ppb .!i.t:J-~ '7t'<: ~78~% .!i.~.7.1~, 24Al~ 

~TI-~s:.. .!i.t:J-~ 3i:.g. ~~.£ <sJ:~ .7.14f~~ :zA} 

~~ 91 :'€J..BJ';:j 01 Al171 ~ 2. ~ t:J-. 

~%:&"§j-*1i±oJ1Al 1l~*~~ qjlE~~ Q.)-2}1 %~ 

%~~ :qf :&~%oJl qj~ :zA} ~~ ~:i!}, t:J-%:i!} 

~.g. ~.e% ~ Sj. t:J-. 

1)	 ~~:z<!ii}oJ1Al :qf :&~%%,<: HzS, CH3SH, 

(CH1)ZS 'JJ (CH3)zSz91 ~Al.£ ~*~Sj.~ 

oj, retention time.g. zrzr 7.881, 9.006, 11.251 

'JJ 16.008min 01 ~ t:J-. 

2)	 47}.7.1 :qf :&~%%oJ1 qj ~ ~ i!J={! ~ -3f""a ~ 

~.i!}, ""J~}j1'T(Rz) ~01 .£~ 0.9941 0l-"J~ 

.£ u~* *'T~ -3]{!91 ""J~~}j1~ .!i.~t:J-. 

3)	 HzS. CThSH, (CH1)zS 'JJ (CH3)zSz91 :gs:.. 

(sensitivity)~ zrzr 6.5983. 3.6697. 2.6405 

'JJ 6.2662, -"Jqj:gs:..(relative sensitivity) ~ 

(CTh)ZS~ 71~~.£ ~ ttJl, zrzr 2.499, 1.390, 

1.000 'JJ 2.373.£ ~~qj-"J :qf:&~%91 1i±-'f1 

i!J='3' ;:!~.g. HzS7} 7}AJ 3..2 (CTh)zS7} 7} 

AJ -3f71] y.EJ-);tt:J-. 

4)	 :qf:&'T~(HzS)~ All~~ ~ :qf:&~%.g. 

~91 ~*~~ 'i'i'U-~oj, ~*~ :qf:&'T~91 

~s:..7} ~L1191 ~7cl-¥- 1l~*<51%71~.i!} 01~91 

1i±7] ~7cl71 ~ ~ j:.i!}ii~ .7.1 {i,<: \1tSj. t:J-. 

5)	 ~~~Al~:i!} :ZA}.7.1{:joJ1 n:j-~ :qf:&'T~(HzS) 

91 ~s:..~~ .!T-5!ii}.7.1 ?l'U-~y., #2 .7.]{"l 

01 t:J-~ .7.]{l01] l:l]ii}a:j :qf:&'T~91 ~TI-~s:.. 

7} 3i:0}. 01 .7.]{"loJ1 Al ~A~~~ Q.)-2}191 ~-¥

~ :qf:&'T~oJ1 71~~~ ~~.£ ~1i±~t:J-. 
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