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The Emission Characteristics of Reduced Sulfur Compounds
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Abstract

In this study, the concentrations of major reduced sulfur compounds (RSC: H,S, CH;SH, DMS, CS, and DMDS)
were determined from various emission sources of individual companies located within the Ban Wal industrial
complex of Ansan city, Korea. We investigated the emission concentration levels of RSC from a total of 47
individual companies during June 2004 to January 2005. The results of our study indicate that the emission
concentration levels of RSC vary in a highly complicated manner in relation with industrial sectors and emission
source types. It was found that both H,S and CH,SH make the highest contribution to nuisance in the leather
industry. Likewise, DMS showed its maximum contribution from food production sector, while DMDS for
chemical production sector. When the emission data sets were compared between different emission sources,
regardless of industrial types or activities, H,S and CH;SH concentrations were seen most significant at waste
treatment process. The overall results of our study suggest that the emission concentrations of sulfur compounds
can be used to distinguish different sources of malodor released by different industrial activities.
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Table 1. The basic analytical parameters for odorous pollutants investigated in this study.

Pollutatnts

DL

Order Precision
Full name Short name Structural formula (pg) (ppv)* (RSE in %)
Hydrogen sulfide H,S H,S 19.3 16.6 1.95
Reduced Methyl mercaptan CH;SH CH,SH 14.7 7.65 1.69
S compounds Dimethy! sulfide DMS (CH3),S 113 5.68 1.38
(RSC) Carbon disulfide CS, CS, 5.0 2.04 0.54
Dimethyl disulfide DMDS (CH5),S, 10.1 4.24 3.83

*Assuming the sampling volume of 800 mL using preconcentration with an aid of thermal desorption technique.
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Table 2. Types of odorous pollutant emission sources of 47 companies investigated in this study along with a brief

statistics.
A Junction  Aeration  Settling Manufacturing  Storing .
Type of industry box tank tank Serubber process place Stack  Ete.
Food and beverage 2 2 | )
Textile 2 3 4 1
Leather, bag, and shoes production 2 S 2 3 4 4
Pulp, paper, etc. 2 1 2 1 |
Compound and chemical product 5 13 5 3 1 2
Metal assembly and production 6 5
Sewag?, wa_ste treatment, 4 ) 3 8 2
and cleaning
Miscellaneous* 2 | 8 | 1 1
Total 4 21 4 39 22 17 6 2

*A category of miscellaneous companies include the followings: Sewing and fur product, Wood and its product, Miscellaneous machine and
instrument, Electronic machine and convertor, Automobile and trailer, Furniture, and Electronics gas and vapor.

Electronics, gas, and vapor (40)
Furniture (36)

Automobile and trailer (34)

Electronic machine and convertor (31)

1

Miscellaneous machine and instrument (29)
Wood and its product (20)
Sewing, fur product (18)

U

Sewage, waste treatment, and cleaning (90) L
Metal assembly and production (28)

Compound and chemical product (24)
Pulp, paper, etc. (21)

Type of industry (Major code)

Leather, bag, and shoes production (19)
Textile (17)
Food and beverage (15)

H“' H

=)

Count

Fig. 1. A classification of industrial activities investigated for the charaterization of odor emission patterns.
Classification is made based on a standard industrial classification code. A total of 47 companies investigated

in this study are classified.
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Table 3. An overall summary of emission concentrations
of RSC from 47 companies investigated in this

519
e ZAZ AN 4 9l Aoz Asdn AA
B4 A= A3} HS7h 392ppbaA 7 2 B
=8 71380k 28lx B9ge2 CS,(24.5 ppb),
CH,SH (3.2 ppb), DMS (0.9 ppb), DMDS (0.5 ppb)2]
#N2 pwrt tashe A%E BAT o9 el
H,S7} o2 AE-Eo) wisl, 2 8004 o)} uF=E
E Rolx A4S 7REHE, wiEA A e 237
2] vl &l Hat HSe A7l =st vl 2 A
& g9 £ vk 53] 97] & HS w57t A
pptizel A zhehd o, WEAAAA MEEE

H,89] k& JAVA & Aelet & £ glt ol=®
75»4~ % o AxAHes Hstd Jrzbe] MiEE

A sodstaal, 4 R g7t 7 o] vl
291 e AL FQsugich 2 A HS9
CS= As7hgiAlel =rlzedM 7P 22 5=
2 2= 9rh CHSH 2 skl Ao £7]

study.

H,S CH.,SH DMS CS, DMDS
Unit ppt ppt ppt ppt ppt
Mean 392,512 37254 966 24,492 471
SD 2432454 10313 3,013 138,392 1,072
Med 973 86.8 H1 1064 37.8
Min 0.08 0.04 0.08 0.51 0.01
Max 23,310,556 59,412 26215 1,276,586 5,409
N 115 115 115 115 115
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Table 4. A comparison of basic statistical terms for RSC investigated in this study. Comparison is made among eight
different categories of industrial sectors.

H.S CH,SH DMS CS, DMDS
29,971 £67,008 2,636+5,872 1,712+3,646 677+1,513 799+1,783
Food and beverage 6.97) (9.50) (158) (0.97) (1.04)
2.58~ 149,839 (5) 0.18~13,141(5)  0.37~8,232(5) 0.51~3,384(5) 0.04~3,989(5)
4473+11,692 1214925 137+ 141 1,533+1,204 384 +770
Textile (602) (101 (109) (1564) 47.1)
54.4~37,622(10) 3.58~295(10) 2.95~447(10) 75.3~4,058 (10) 1.67~2,252(10)
2,21520245,590,718  8,137+14,828 168 +299 132643 +316691 1514262
Leather, bag, and (1091) (1163) (58.6) (2326) (68.1)
shoes production
1091 ~23310556(20)  4.77~53,727(20) 0.54~1,265(20) 2.81~1,276,586(20)  0.02~1,188(20)
1,173+ 1,206 368 +696 33.7445.6 438 +602 723+125
Pulp, paper, etc. (1283) (22.8) (2.95) (43.2) (25.9)
11.5~3343(7) 2.72~1,902(7) 0.08~112(7) 1.32~1,485(7) 0.03~346(7)
2,933+6,826 2,132+7,840 1,734+4,919 1,179+946 642+1,452
Compound and (775) (62.9) (248) (1015) (23.3)
chemical product
0.08 ~ 30,646 (29) 0.04~40,391(29) 0.11~26215(29)  0.52~3,364(29)  0.02~5,409(29)
Metal o 1,672+3,701 16.24+18.1 64.9% 142 2114376 29.6+47.5
ctai assembply
ot producticn (65.6) (11.6) (14.2) (39.2) (6.52)
0.21~12,251(11) 0.05~509(11)  0.19~482(11) 1.74~1,156 (11) 0.05~135(11)
Sewage, 26,987+ 102,167 6,843+ 16,533 1,779+3,028 1,788 41,758 3814517
waste treatment, 975) (146) (269) (1287) (202)
and cleaning 0.60~448,066(19)  0.04~59,412(19) 4.49~10,568(19)  1.52~6,602(19)  0.01~1,679(19)
1,132+ 1,796 1734232 912+2,323 5,107£6911 1,188+ 1,606
Miscellaneous (263) (85.3) (140) (2419) (3006)
0.30~6,750(14) 024~721(14)  026~8,730(14)  1.20~20,626(14)  0.03~4,706(14)

J. KOSAE Vol. 21,

No. 5(2005)



520 HoA - HeI - AAH
5
OH,S
£ 4l f] CH;SH
5 ODMS
£ acs,
5 3l C1DMDS
3
E
i
2
a
0 Food ‘ Textile ‘ eather l Pulp l Chemlcal Metal ‘ waqte Mlscellaneous
product  assembly treatment
Representative industrial sectors
Fig. 2. The degree of malodor strength for RSC between different industrial sectors.
AL Felg 4 Qidr) i REe) B Eo] E7)zd) Table 5. The relationship between degree of malodor
A gl 2ws Ho|x gR|uh HjEEe vE strength and the matching RSC concentrations.
1w 5] =2 AR R
2 AL & 2 ok oAy e HIFE T Pollutants H,S CH,SH DMS CS, DMDS
Ad WBAAE JZ3 2o} uja} 1 wj2EAo]  Odordegree  ppt ppt ppt  ppt  ppt
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Fig. 3. The concentration of sulfur compounds observed from a production unit of leather, bag, and shoes manu-

facturer.
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Fig. 4. The degree of RSC malodor between different manufacturing processes.

Table 6. The concentration of reduced sulfur compounds for different source process types.

H,S CH,SH DMS cs, DMDS
2,620,703+ 5,231,943 3,87247,546 758+ 1,016 320,203 + 637,589 1,055+ 1,606
Junction box (6309) (141) (395) (2113) (388)
1,578~ 10468,617(4)  16.7~15,190(4) 0.82~2243(4)  3.40~1276586(4)  2.44~3.443(4)
1,165,782+5,076,505 5,576+ 14,271 2,31845,907 13,933+ 59,755 4384 1,166
Aeration tank 975) (99.4) 18n (409 (27.1
0.60~23,310,556(21)  0.04~53.727(21)  037~26215Q21) 0.97~274,682(21)  0.01~3,989(21)
203,595 + 235,774 15,588 +29,248 1,146 +2,154 122,985+ 243,361 75.2496.5
Settling tank (183149) (1471) (104) (1962) (49.4)
17.7~ 448,066 (4) 0.19~59,412(4)  0.54~4,375(4)  2.18~488,017 (4) 0.03~202 (4)
67,642 377,979 2,010£7.787 82442035 1821 42,696 426+£979
Scrubber (860) (36.2) 94.7) (1073) (19.4)
0.08~2,360,092(39)  0.04~45906(39) 0.08~10,568(39)  0.52~16,203(39)  0.03~ 4,334 (39)
) 15,042 436,077 680+ 1,807 491 1,845 1,864 +£4,303 197 +522
Manufacturing (599) (80.2) (35.5) (826) (34.1)
SS
proce 0.12~133,804(22)  005~8213(22)  0.11~8730(22)  0.51~20,626(22)  0.02~2,252(22)
375,594 41,376,488 4,890+ 10,885 652+ 1,562 36,198 + 135,074 745+ 1,355
Storing place (1452) (247) (200) (1118) (245)
030~5690,854(17)  024~38329(17)  0.26~6,521(17)  1.20~559461 (17)  0.02~5400(17)
970+ 1,197 4314728 71.2+91.9 3,843 +5.,895 1121 £1,819
Stack (549) (132) (26.6) (1668) (324)
263~3,343(6) 36.7~ 1,902 (6) 2.95~243 (6) 552~ 15,790 (6) 21.8~4,706(6)
) 160 % 145 (160) 42.4+4392(424) 1674463 (167) 400+89.2(401)  33.4139.3(33.4)
Miscellaneous )
57.8~262(2) 14.7~70.1(2) 134~200(2) 338~ 464 (2) 5.60~61.1(2)
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