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Determination of Major Reduced Sulfur Gases Emitted from Wastes
Stored in Environmental Facility Using GC/FPD
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Lee, Taeyoon * Lee, Jeakeun - Lee, Junki

ABSTRACT : With the economic development of Korea, sewage treatment facilities and waste food treatment facilities have been
steadily increased. These facilities have positive effects such as the conservation of the water resources quality and waste food
recycling while they also affect the neighborhood life with severe odor problems. Therefore, it was first collected sludge samples
from 5 sewage treatment facilities and 5 waste food treatment facilities where the amounts of waste produced from above sites are
relatively immense in Busan and estimate the H>S emission rates. Then it was selected 1 sample which has the highest emission
rate of H,S. Using flux chamber and GC/FPD analyses, it was tried to quantify the emitted amount of sulfonic gas concentration
under anoxic condition. The sludge sample obtained from Noksan sewage treatment facility has the highest emission rate of H,S.
This sample contained 156.18 mg/kg H»S. The odor compounds were analyzed using GC/FPD and the concentrations were converted
to odor quotient. Among odor compounds the ratio of CH3SH (methylmercaptan) for the total odor quotient was 47.3% and considered
to be the main odor compound in the sample.

Keywords : Odor, Hydrogen sulfide, GC/FPD
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oYz} H,S(hydrogen sulfide)lt CH;SH(methylmercaptan),
(CH;),S(dimethylsulfide), (CHs)S(dimethyldisulfide)2} Z+-2-
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Q1] Ao A = F7HE 259 HmL), B= 82E
|l 2lEE, C = B3 EES AAHmL), D
= E|Q3ANIER ] w2ukeT 16,000 = 1000 X 16(16->

0.01N
Hz 504

How Water Bath
with magnetic stirrer

Stirring Bar

12 1, Gas evolution apparatus to determine reactive sulfide
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12l 2, Flux Chamber2t Gas Chromatography(FPD) with Cooling
injection system
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B 1, HARM, ZUEN Zot
DIPNSCY: o TAEA[Y%
R ALEAwt, %] =A%)
C H 0 N S S e | uAEA 3|5
B IAR PN 284 47 332 48 24 734 19.1 0.44 7.1
GEAL A 29.9 49 352 52 1.5 74.8 18.7 0.64 5.9
o4 =
Al ZolAll A 30.7 5.1 26.4 42 1.8 712 19.0 0.71 9.2
EAIPAR S 27.1 4.4 26.6 43 2.7 74.1 16.7 0.75 8.5
LAY A 372 5.8 243 5.7 25 78.8 15.1 0.96 5.2
gt 30.7 5.0 29.1 48 22 74.5 17.7 0.7 7.2
BN e PARS| 479 6.5 34.0 43 0.8 93.6 5.9 0.1 0.4
ong AVSIFRAIE 443 6.2 26.0 1.2 0.5 6.9 69.6 125 11.0
g7 Hhole A o AR 413 5.4 48.7 35 0.5 84.4 13.5 0.2 2.0
AGAE | gooeErg | AdsilL | 350 4.9 318 28 12 86.3 10.0 0.3 34
(BAEA 46.2 6.2 346 45 0.5 79.5 16.9 1.9 17
b 4.9 5.8 35.0 53 0.7 68.7 232 3.0 33
(£4:2008 3r=A]9ket 3513 shadns| =54, P415~419 U0
4.2 EsleA WhMER oS} # 2, 2=2} Conductivity0fl mt2t BHE pK'zgt
- - o . K' at Given Temperature
QLet JFYUHAAHLE AL AE Y & FEEES Conductivity at 25°C 00 P pore P e
ZAFYT ohA] ol 2BtEE AAE B Fokra WA ; : e :
S o =3)c) o] IS AARALS 2] (2)~(6)°] LFEL 100 7.08 7.01 6.94
ik 200 7.07 7.00 6.93
400 7.06 6.99 6.92
_ 700 7.05 6.98 6.91
Cp o= [H,S+ [HS] 2
’ 1200 7.04 6.97 6.90
_ oo HHST] 2000 7.03 6.96 6.89
K,,=10 [7.9] (3)
2 3000 7.02 6.95 6.88
4000 7.01 6.94 6.87
A (3)E 4 el dels) [HS1E AAsHd, 5200 7.00 693 6.86
7200 6.99 6.92 6.85
K 10,000 6.98 6.91 6.84
Crs= [H,S]+ 7l [H,5] 4 14,000 6.97 6.90 6.83
(£A: Maria Csuros(1997), Environmental Sampling and Analysis: Lab
) Manual, Lewis Publishing Company, pp. 295-311)
O] Crsoll th3l [HaS]9] 28, & [HaS)/Crsoll thatod
£, 99 AL AH EFHCE H,S(hydrogen sulfide)2)
Hl&S 1ok= A2 4] (6)2F ZTthVernon L et al, 1980).
(HS (7] )
Crs [H+K, [H7"
HS(%) = X 100 6
: (7 |+ K ©
o] gtk
e} AoflA Crs= FEHL)T ST THoke g9 ot 22 WS A8 AREWY ¥ FErbeEE
=55 UEHIL K= A 324 4ho] E&A1 A& sfd A 9.77-156.18mg/kg .2 Al=of wef 11 A
A FIAE FEE AT vepdnh a3 9je) Ao A7k b E& % 4 Aew, AR HiS(hydrogen
X 28 B9 ArHEEe 228 S o247 o sulfide) WAY=Fo] 7MY =2 A& Uehd AR 156.18
Pt 2r0] FEe aHs] U pK(=logK)ghe HARE mgkg?] HEE 7HA HARIA0 ARR UERgTh
K'ZhS 8 4= 9=t ol &3l Kgks BAYsiect
40 GC/FPDE 0|33t &Z7|=AIM HI|22 7|5 SAIE A4F2E tHESEN| #st 7
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&ut

431 HExd H HEEEH 24

sulfide) =7} 7Fd =QE A2 9] S214] 1.6kg=
70x<40>X30(cm)=7]| 2 A&t o2& Flux Chambero] 3
° & NkAE 298 W/44EE BE F L 8%
Polyester Aluminum bag © 2 ZF|3}t) T3t GCEAS
F9 ALY oIFHEZ2 HS(hydrogen sulfide), CH;SH
(methylmercaptan), (CHs),S(dimethylsulfide), (CHs)>Sz(dime-
thyldisulfide) F4714] 2ol sl o]Foixom x4
< 3 59 Zrh

EAof ¢FAl 10ppme] Sulfide 4% ZFE7IAE AR
H,S(hydrogen sulfide), CH3;SH(methylmercaptan), (CH3),S
(dimethylsulfide), (CHs),Sx(dimethyldisulfide) & 471A] A&

H 3. JIA3R0IEd)T|e] @MEA

Parameter Operating conditions
Instrument GC-17A(SHIMADZU, JAPAN)
Column Packed glass column*: 2.6mm ID, 3m length

Injection type On-column

Oven Temp. 85C constant
Column flow 50mL/min
Injector temp. 200C
Detector temp. 200C
Column pressure 220KPA
Carrier gas N2(99.999)

*BB3" -ODPN 25% Chromosorb 60/80 mesh

uY(x100,000; Max Intensity : 1,034,328
[Chromatogram Time Inten

10.0+
7.5+

5.04
254

0.0
0o 10 20 30 40 50 650 70 80 RT min

-1
5,

12 3. Gas chromatogram of standard odorant
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2500.0 Calibration Curve o
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2000.0 | |®"MM y=81,61x+ 1025

R:=0.982

=100.4x+ 44,89
Fe=0.998

1500.0

Sar. Area

1000.0 y=47,11%+ 73,09

Fz= 0,975

500.0

0.0
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Jd2 4, EZEIIAQ| Calibration Curve

2 B8] B 23 19 49} AUtk HoS(hydrogen sulfide)
7} Retention time 0.694% 7} WA 82|=9137, CH;SH
(methylmercaptan)7} 1.148 2 5= WA, (CH;),S(dimethylsulfide)
7} 1.613.0.8 A W), (CH:),Sx(dimethyldisulfide) 7} 7.302
= 7P =4 SEEe o 4 Stk

wek ARE el fl8) HEAS B4sle] Cali
bration CurveZ ZHAJstl o 1 Ayt= 19 59 Zth

4 = g= 169
5 93]of] AA A4S AR ATE 3 4 UERASL
ok 1¢o] gt & 2§ AMEof| A= HaS(hydrogen sulfide)
9] %7} 20.15ppbv, CH3;SH(methylmercaptan)”7} 60.65
ppbv, (CH:):S(dimethylsulfide)7} 95.78ppbv, (CH;),S(dime-
thyldisulfide) 7} 94.92ppbvE eI AJ7ko] A u}slo] u}
2} H,S(hydrogen sulfide)?] %= Z713}= FAS, UiH
A QEREE HEste S UEridth & 69 A&

ko 2 g2 2 A3 a7 59 o] (CHs)eS:
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H 4, NZHEoo| 2 715 #AE AFER s=HE

day H,S CH;SH (CH3):S (CH3):S»
(ppbv) (ppbv) (ppbv) (ppbv)

1 20.15 60.65 95.78 94.92
2 10.34 58.93 53.09 32.26
7 50.08 35.59 22.87 0

8 55.39 38.86 24.15 2.49
9 44.34 28.55 12.69 0

11 109.82 68.71 31.6 0

14 110.72 4837 26.53 0

15 72.51 38.72 239 0

16 74.03 39.2 2298 0
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L2l
4.3.3 AFS=X|==0
AollA ST =LY =S 7=} AEA

717] 98l 157X g+ %(Odor Threshold)

0] 83 oFFE=X|4x(Odor Quotient)E AHY o}oﬂl:} obx

sEATE 7I71EAS S S8 NE JFEEY F

EE ohRA0) HAPAFER U] Pgetdon o

Azl ofst Aot B Ay & 5ob

o

=]
e

o,

iyt

AL L] S5 (ph)

=29 A E 5 (ppb)

o}215 = 4|4(00) =

A ol SEASY BRGE
2ol vlma] B An SAskeH e
Lokgoll A W= Bt A s=AT=
Y oFHER S CH;SH(methylmercaptan)7} 3 235 = 4]
S04 AR Bl &o] 47.25%2 7 8 o AAE
A7 eI, T 9] (CHs)S(dimethylsulfide)35.48%, HoS
(hydrogen sulfide)”7} 12.39% <22 UEFSH, (CH;).S:
(dimethyldisulfide)= 4.89%= Atz oz ko ZFS ek
Witk sk oFFhsEAls: AT A7l Aol uje}

1
=

At ;}Oﬂ

AT
%TE

AY AR RS TR WPHS X 4
Atk
5. AFSHY FAAUXSE
R 5 =(ppb)
H,S(hydrogen sulfide) 0.5
CH;SH(methylmercaptan) 0.1
(CHs3):S(dimethylsulfide) 0.1
(CHj3)2S2(dimethyldisulfide) 0.3
(A 235 8 st o oA FER 2005)
6. Z IESHY| AFSE=XIF
day HiS | CHSH | (CHyS | (CHisS, | 0%
Quotient
1 40.3 606.5 957.8 316.4 1921.0
2 20.7 589.3 530.9 107.5 1248.4
7 100.2 355.9 228.7 0.0 684.8
8 110.8 388.6 241.5 8.3 749.2
9 88.7 285.5 126.9 0.0 501.1
11 219.6 687.1 316.0 0.0 1222.7
14 221.4 483.7 265.3 0.0 970.4
15 145.0 387.2 239.0 0.0 771.2
16 148.1 392.0 229.8 0.0 769.9
Hat 121.7 464.0 348.4 48.0 982.1
Hav]E(%) | 1239 47.25 35.48 4.89

42 GC/FPDE 0|33 &27|ZAM HY[29 2|5 EAIE

A HESYo

87471204 % 570 514

TS RPN L R PEER)

2]
FTAEA, @ e =3l AHo| 25k HyS(hydrogen sulfide)
T7FsEd58e AASHaL 2FH 22 HoS(hydrogen

sulfide)dy715eko] 713k =
A2t Gas chromatography-£-4]S-

ket 2k

A=l 3l Flux chamber
gAskgon 1 A

(1) GOFPDE 53] :ajelzo] siesele Bugt 2t
oF 1Y Ak AF 3 AEA HyS(hydrogen sulfide) )]
E=7} 20.15ppbv, CH;SH(methylmercaptan)”7} 60.65ppbv,
(CH;),S(dimethylsulfide) 7} 95.78ppbv, (CH3):Sx(dime-
thyldisulfide)7} 94.92ppbv LFERET A|7bo] Awst

o] w} HS(hydrogen sulfide)o] Eri= Z7|st= oF
B UeiA HEES dashs P4 tenigl
(CH:);Sx(dimethyldisulfide) 9] 739~ 7= Aas B
H A9 et g o 4 9k

o} = x]4x(Odor Quotient)S AFYa| 2 Ax), & o}F

FEAGE Bt 9821019 A fFEES CHSH

(methylmercaptan)©| F2}3 5= X404 ;‘(]—1]8]-3: Hl&

o] 4725%% 71 =9 oFYolEd g el T, 1 9

(CHs),S(dimethylsulfide) 7} 35.48%, H,S(hydrogen sulfide)

7} 12.39% =0 = UEPH o™, (CHs),Sy(dimethyldisulfide)
= 489%% AtjAoz ke ZFS e

()

oy
>
1°

o] AL F|AFY 7|AFR| A1 7|2 HAF(CATER 2008-

3206)2] X|Qom FHEYSYE
d1=Ed

1. 27148, 2oz, =] (2005), o33 AJE2] 2|9} A=l
WE] AR %*a‘% vl HFAe] 718715 o83t B,

Analytical science & Technology, Vol. 18, No. 4, pp. 338 ~343.

2. ZehE, A4 AR (2005), Ak A SRS o] &
gt wE wE23e e AA, e r)eREerE] A, Vol
21, No. 2, pp. 155~160.

3. N85 QO07), Tg S HiF oFEE SIS Fo
OFFEL] F7) lAFEFO)e B HﬁEHsLJL pp. 1~24.
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- AR A AT (2007), B 7/=AIE oFF AE Y
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