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Characterization of Odorous Elements from Emission Sources in Chungju

Byung Yeol Cho* - Young Min Jo'

*Department of Environmental Engineering, Chungju National University
College of Environment & Applied Science, Kyung Hee University

ABSTRACT : The emission characteristics of odorous compounds discharged from the major environmental treatment facilities in Chungju
were closely investigated by an ammonia passive sampler and by analyzing a questionnaire of the public complains. Amongst the four
major emission sources, the manure treatment facility showed the highest concentration. The major components were sulfur compounds inclu-
ding H»S, tri-methyl amine, and aldehydes. The foodwaste treatment processes releases sulfur compounds and aldehydes. Municipal waste
water treatment facility emits a high concentration of acetaldehyde. It was found that the perceived odor level depends on the meteoro-
logical condition, and the odor intensity was higher at midnight than daytime.

Key Words : Odorous Compounds, Odor Concentration, Emission Source, Passive Sampler
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Table 1. Sampling sites

Facility Sampling point
Sanitar dehydration-deodorizing tower, dehydration-sludge sink
y tank, plant deodorizing tower, plant phase separator,
treatment

boundary layer

Swage sludge

front of control facility, discharge point, boundary layer
treatment Y gep yiay

Food waste |scrubbing tower, deodorizing tower, feeding point,
treatment | boundary layer

MSW

aeration tank, boundary layer
treatment plant

Table 2. Instrumental analysis method for odorous compounds

Odorous Analysis method Reference

standard test

ammonia
method

dynamic liquid absorption

methyl, hydrogen sulfide,
di-methyl sulfide,
di-methyl di-sulfide

low temperature
concentration-capillary
column GC analysis

low temperature
concentration-packed column
GC analysis

tri-methyl amine

acetealdehyde, propion
aldehyde, buthyl aldehyde,
n-baler aldehyde,
iso baler aldehyde

DNPH-deveritive liquid
chromatograph(HPLC/uv)
analysis

low temperature

styrene . .
Y concentration-GC analysis
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Table 3. Concentration of complex odors and specific odors
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Complex Specific odor elements (ppm)
. . Measuring|odor level . ) . ) )
Facility |  Point . - . lhydrogen| methyl | di-methyl | di-methy! |tri-methyl| aceteal- | propion | buthyl | n-baler |i-balerald
time | (dilution ammonial . ) styrene
rate) sulfide (mercaptane| sulfide |di-sulfide | amine |dehyde |aldehyde|aldehyde [aldehyde| ehyde
dehydration-| 1t 66943 | 0.1 |[13.155| N.D N.D N.D 0.0055 | 0.332 | 0.505 | 1.143 | N.D | 0.0862 | N.D
deodorizing
tower 2nd 2080.1 1.2 12219 ND N.D N.D 0.0006 | 1.454 | 0.312 | 0.4283 | N.D | 0.0434 | N.D
sludge Ist 965.5 40 | 8815 N.D N.D N.D N.D | 0.135 | 0.127 | 0.0996 | N.D ND |[ND
storage tank | 2nd 31072 | 1.8 |[12.124| N.D N.D N.D 0.0002 | 1.296 | 0.143 | 0.3702 | N.D ND |ND
Sanitary|  plant Ist 14422.5| 85.0 |248.765| N.D N.D N.D 0.3354 | 0.631 | 2.655 | 6.6731 | 0.1176 | 0.4156 | N.D
treatment] deodorizing
tower 2nd | 2080.1 | 59 [13.606| N.D N.D N.D TR | 1415|0272 [ 0.0813 | ND | ND |ND
buoyancy Ist 66943 | 73 |14.671 N.D N.D N.D 0.0099 | 0.214 | 0.572 | 1.3569 | N.D | 0.0966 | N.D
separator 2nd 310.7 2.9 TR N.D N.D N.D TR 1.266 | 0.048 | 0.0128 | N.D TR | ND
boundary Ist 100.0 | 0.4 | 0.140 N.D N.D N.D | 0.0006 | 0.426 | 0.054 | 0.0318 | ND | N.D |N.D
layer 2nd 20.8 0.4 0.061 N.D N.D N.D N.D | 0.035 | 0.005 | 0.0063 | N.D ND |ND
discharge Ist 176.3 3.6 |0.070 N.D 0.010 | 0.0054 | 0.0024 | 0.657 | 0.400 | 0.1324 |0.0607| N.D | 0.67
point 2nd 669.4 0.1 0.544 N.D N.D N.D N.D |[3.944 | 0.612 | 0.4351 |0.1736| 0.1084 | N.D
MSW | front of Ist 669.4 | 64.6 | 0.014 | 0.0106 | 0.016 N.D |0.0073 | 6.601 | 3.092 | 1.2395 | 0.6544| N.D | 0.46
treatment| ~ control
s 2nd 30000 | 1.1 [10.172| N.D N.D N.D N.D |13.515] 5.152 | 2.3211 |1.2936 | 0.5847 | N.D
plant facility
boundary Ist 44.8 0.2 10.010 N.D 0.010 N.D 0.0006 | 0.384 | 0.101 | N.D N.D ND |ND
layer 2nd 20.8 0.5 |0.017 N.D N.D N.D N.D | 0.254 | 0.092 | 0.0070 | N.D TR |N.D
Discharge regulation 15 1| 002 | 0002 | 001 | 0.009 | 0005 | 005 | 0.05 | 0.029 | 0.009 | 0.003 | 0.4
(boundary layer)
Discharge regulation 500
(discharge point)
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Table 3. continued

Complex Specific odor elements (ppm)
. . Measuring|odor level . ) . ) )
Facility |  Point . - . lhydrogen| methyl | di-methyl | di-methy! [tri-methyl| aceteal- | propion | buthyl | n-baler |i-balerald
time (dlluthn ammonial . X Styrene
rate) sulfide (mercaptane| sulfide |di-sulfide | amine |dehyde |aldehyde|aldehyde [aldehyde| ehyde
scrubbing Ist 965.5 0.5 |0.742 N.D N.D N.D 0.0005 | 0.707 | 0.220 | 0.0625 | N.D N.D |0.02
tower 2nd 1442 | N.D TR N.D N.D N.D N.D 1.697 | 0.081 | 0.0186 | N.D ND |ND
deodorizing Ist 14422 | 0.1 4.587 N.D 5.105 N.D 0.0002 | 18.707 | 0.875 | 0.5317 | 0.2554 | 0.2382 | N.D
Footd tower 2nd 14422 | N.D |11.212| N.D N.D N.D ND |[3.053| ND N.D N.D TR TR
waste
. . Ist 669.4 0.1 1.840 N.D N.D N.D 0.0003 | 0.123 | 0.172 | 0.0447 | N.D N.D |0.04
treatmentfee ding point
2nd 44.8 0.1 0.032 N.D N.D N.D N.D 1.124 | 0.021 | 0.0089 | N.D ND |[ND
boundary Ist 96.5 0.3 | 0.008 N.D N.D N.D 0.0018 | 0.549 | 0.549 | N.D N.D ND |ND
layer 2nd 14.4 0.1 N.D N.D N.D N.D 0.0002 | 0.630 | N.D N.D N.D ND |ND
Aeration Ist 54.8 02 |0010| ND 0.011 | 0.0050 | 0.0002 | 0.127 | N.D | ND | ND | N.D |0.01
MSW I tank | ond | 367 | 02 [ ND | 0418 | ND | ND | ND [0870 | ND [0.0051 | ND | ND |[ND
treatmen
plant boundary Ist 20.8 0.2 10.0006f N.D 0.011 N.D 0.0002 | 0.374 | 0.054 | N.D N.D ND |ND
layer 2nd 144 0.6 N.D TR N.D N.D N.D 1.023 | N.D N.D N.D ND |ND
Discharge regulation 15 15 | 0.02 | 0002 | 001 | 0009 |0.005]| 0.05 | 0.05 |0.029 | 0.009 |0.003
(boundary layer)
Dlsc'harge regullatlon 500 500 i i i i i i i i i i i
(discharge point)

ND : not detected, TR : Trace
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Fig. 1. Monitoring site of ammonia.

= EQAAT gFHAHOME O &g 533
Aol Hlgte] JUldoez =2 A7E YRStk ¢4
AP Ze ALsla Mg w2 dEUol Tt SHE Al
AL - 714 sleEdA Ay Al U9 &34 AR
I E 12 =34 208.7 ppb T FE=7F HEFHAL
o, o] He] 23] 4 HTF A= 119.8 ppb T

ARBADNGTS AQE B 7P =4 SHEJST =3 &
A Fdade) gRyol FEE HiF 102.9 ppb FEL
2 e} Al vEte] =4 JeldTh 22528 71 A2 Al
e} Aeols F71A8 RESAIENA 13} 4 Al 152.5 ppb,

ALY ORI HEHE AAUATY 5 BY 419

I
A

F2 WEUIA BT FEUekt FuAe)] BN
GFL Ash] Astel AFF, BYE FoE 9VE
$¢%, 855, e 5 7 >

5ok 2% FHx
2o} FEAe ¢ AAdE AAHoR 23 =

FRA A F8" gEYol HI FEE 3267 ppbE
AAET FAZol AR 239 A FAtA 1A} F
A Al et Adto|rh. mgh 23% AT Thrtolel] 913
3 219 AFANME 13 ZHA] 1016 ppb FF0] =4
HAsH, o AL A ARl A A%
o]tk o] AXHE olefe =LAl HXEAL
£ 28W AHAME 83.6 ppb T2 YEYo} F=r}
AEAoH, 1 &5F A9 29¥ AHAME T
717kl 53.7 ppb FF2 dEU o}l FEr} Bl tE
Ao A A AR 24 SHHJG o =
S gt 4F rieRoE wdd 4 glom, =54
Beele o MEdes FiRate Zlo] nigHE Aog
dodct Vet 9%, BE, 35, 23, 88, §

[e

A % M

H 919 ppb =] FEUol =T HEH AMGAE A Sox 2A3 Ade AAZoR 11}, 23 =HZ
el Vg Ee AROoE HANYOH, SHEAUAY]  wE WFW sl 20 ppb FIH Rez ek} ghw
Table 4. Ammonia concentration at major emission sources (unit: ppb)
Facility Sampling point Sampling point ID Ist 2nd Mean
1 Upper part of storage tank 266.9 2,291.2 1,279.0
2 Excrement feeding part 391.2 230.3 310.7
Sanitary treatment 3 Sedimentation pond 1,444.5 497.0 970.8
4 Entrance of deodorization facility 2294 110.9 170.1
5 Entrance of excrement treatment plant 16.8 8.1 12.5
6 Food waste feeding place 89.7 36.5 63.1
Food waste treatment 7 Anaerobic reaction facility 152.5 31.3 91.9
8 Feedstuff storage facility 2.9 9.4 6.1
9 Entrance 28.0 2.7 15.4
10 First sedimentation pond 31.1 9.2 20.1
11 Aeration tank 21.8 6.2 14.0
MSW treatment plant 12 Dehydration facility 33.6 28.2 30.9
13 Sludge thickener) 17.7 7.2 12.4
14 Entrance 10.6 5.2 7.9
15 Sludge feeding point 112.3 93.5 102.9
Sewage sludge treatment 16 Sludge storage hopper 208.7 30.9 119.8
17 Boundary layer to river 12.9 5.6 9.3
Mean concentration 180.6 200.2 190.4
17 places Max. concentration 1,444.5 2,291.2 1,279.0
Min. concentration 2.9 2.7 6.1
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Table 5. Ammonia concentration of neighboring areas (unit : ppb)
Sampling point Sampling point ID Ist 2nd Mean Reference
18 riverside road(vicinity of slaughterhouse) 7.3 7.5 7.4
19 riverside road 13.6 10.0 11.8
20 riverside road(vicinity of sanitary facility) 17.0 11.8 14.4
21 middle between cowhouse and dog farm 101.6 40.7 71.2
22 Bul ter(residence) 28.8 20.9 249
23 cowhouse(back side of sanitary facility) 326.7 79.4 203.1
24 farm road(between sewage treatment plant and sanitary facility) 16.4 8.3 12.3
25 river road(vicinity of discharge) 27.6 11.3 19.4
26 Ha Bang(Dong san children house) 16.3 10.3 13.3
27 vinyl house telegraph pole, sideway of farm road 16.0 7.0 11.5
28 side of slaughterhouse(Dae sung industry) 83.6 16.9 50.3
29 Yong-doo dong 53.7 8.8 313
30 Sang yong doo 19.8 10.8 153
31 Ha yong gwan 8.8 1.6 5.2
32 in front of Dal chun elementary school 18.6 12.2 15.4
33 Ha gum dan(in front of Gum dan bridge) 8.0 7.2 7.6
34 Ar rat dam rock 8.8 6.1 7.5
35 Gal ma 3.8 2.0 2.9
36 Geum nae 14.8 7.6 11.2
37 Sae mal(vicinity of Geum je bridge) 18.8 7.6 13.2
38 vicinity of Tan geum dae Funeral place 5.8 4.9 5.4
39 dog farm 99.8 49.5 74.6
40 in front of kolon apartment 105th 244 13.9 19.1
41 Sang bang bridge 17.4 18.7 18.0
42 Bong whang bridge 12.7 9.5 11.1
43 Moon-wha dong(side of GM daewoo) 15.2 10.3 12.7
44 Sang bang bridge 12.5 8.7 10.6
45 Bong bang iea gu 204 16.5 18.5
46 Dal-chun dong 1 18.0 14.2 16.1
47 Dal-chun dong 2 9.8 7.6 8.7
48 Dal-chun dong 3 8.0 3.1 5.5
Mean concentration 34.0 14.3 242
31 sites Maximum concentration 326.7 79.4 203.1
Minimum concentration 3.8 1.6 2.9
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Table 6. Respondents of questionnaire for Odor exposure

Answer frequency(person) percent(%) =
YES 128 68.1 o
NO 60 319 ] 3}
TOTAL 188 100.0 =
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