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Abstract : Environmental issues are being paid more attention due to income growth, urban overcrowding, and population
growth in Korea. Among the various environmental problems, odor damage is the one of the serious factors. To take example for
food waste combination treatment in Su-young wastewater treatment plant in Busan, many complaints occurred because this
plant locate around residential areas. The purpose of this work is not only to analyze odorous elements and their contributions but
also to evaluate odor quotient (OQ), sum of odor quotient (SOQ), and treatment efficiency of bio-filter. The results of dilution
sensory test of complex odor, grinder, leachate, hopper indicated higher order complex odors happen in July and August. The
main odorous elements consisted of hydrogen sulfide, ammonia, methly mercaptan and acetaldehyde, which were analyzed by
instrumental detection method, and methyl mercaptan was exceeded over 3,571 times of threshold. In addition, result of con-
tribution of odor was methyl mercaptan (49.95 to 59.08%), hydrogen sulfide (20.43 to 29.27%), trimethylamine (8.82 to 13.42%)
and acetaldehyde (9.17 to 11.35%). Other facilities were compared with the contribution of the odor using OQ and SOQ during
the process. Sulfur compounds, acetaldehyde, and trimethylamine are high contribution of odor using OQ as well as odor in-
tensity of grinding process is highest. As a result, sulfur compounds (e.g., methyl mercaptan and hydrogen sulfide) are highest for
0Q and SOQ of grinding process is highest as 7,067. The removal efficiency of deodorization equipment was more than 90.00% in
ammonia and amines, but the average efficiency of sulfur compounds was 53.51%. Thus, this facility is more higher contribution
of acetaldehyde and trimethylamine than other treatment facilities. And food waste treatment in environmental area needs to
consider appropriate capacity and refers to other bio-filter operating conditions.

Keywords : Major offensive odorants, Complex odor, Contribution, Food waste combination treatment, Removal efficiency
assessment
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Table 1. Measurement site and measurement time
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Year Month Time Number Classification Site
July, August 3:00-6:00 .
In of food waste treatment Hopper, leachate, grinder
. October 21:00-23:00 )
2011 (This study) 5 times
July, August 3:00-6:00 )
Out of food waste treatment Bio-filter
October 21:00-23:00
Ist i i
2007 (Jeon et al., 2010) Summer 3 fimes Inlet hopper, crushing, hee}t/dry, wet digester,
2nd storage, deodorize tower
2004 (Song et al., 2004) - Inlet hopper, crushing, heat/dry, feed, deodorize tower
Summer 1 time Primary sedimentation basin, final sedimentation basin,

2004 (Jung et al., 2004) Winter 1 time aeration tank, air flotation thickener, grit chamber

June 13:00-14:00 ) . . ) ) .
2010 (Mun et al., 2011) 4 times Sedimentation basin, thickener, aeration tank

July 10:00-12:00

June . L . .
2006 (Jung et al., 2006) Tl - 3 times Flow equalization tank, thickener, sludge container
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Table 2. Results of proximate analysis of sewage and food waste of
Su-young treatment plant

Proximate analysis (%)

Facilities i i

Moisture Volatile | Fixed Ash
matter | carbon
Suyoung treatment plant 93.6 5.9 0.1 0.4
Banyeo agricultural 34.4 135 02 20
wholesale market
Sanggok resource 86.3 10.0 03 | 34
recovery plant

Samduk corporation 79.5 16.9 1.9 1.7
Average 68.7 232 3.0 33
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Table 3. Comparison of the basic analytical parameters for all odo-
rous compounds analyzed in this study

Full name Short 2 RSD | MDL
name (%) | (ppb)

Hydrogen sulfide | H,S |0.9988 | 2.5 | 0.070
Reduced S | Methyl mercaptan | CH3SH | 0.9997 | 2.4 | 0.056
Dimethyl sulfide | DMS [0.9997 | 1.8 | 0.046
Dimethyl disulfide | DMDS | 0.9999 | 2.1 | 0.032

Acetaldehyde | Acet-A | 0.9997 | 1.8 | 0.510
Propionaldehyde |Prop-A|0.9981 | 0.6 | 0.520

Compounds

compounds

A carbonyl
compounds
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Figure 1. Dilution ratio of each measurement time with respect to
the measured spots.
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Figure 2. Concentration of nitrogen compounds of each measure-
ment time with respect to the measured spots.
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Figure 5. Sampling point of operating time with respect to the major
offensive odorants.
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Figure 4. Sampling point of none operating time with respect to the
major offensive odorants.
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Table 4. Odor quotient at the different process of the fundamental facilities

Research Funda'lr.n‘ental Odor quotient (OQ) SOQ
facilities Ist 2nd 3rd 4th 5th 6th 7th
Hopper  |MM. (2,571)"| H.S (951) | TA. (625 | A.A. (467)Y | DMDS (22)” | NH; (10) |DMS (1)”| 4,648
(1Z£ltiis Grinder | MM. (3,286) | H.S (1,778) | TA.(750) | A.A.(689) | DMDS (39) | NH; (16) |DMS (16)| 6,568
study) Leachate | M.M. (3,343) | HaS (1,366) | A.A.(637) | T.A.(210) | DMDS (30) | NH; (14) | DMS (9) | 5,649
Biofilter | M.M. (1,428) | H,S(790) | A.A.(67) | DMDS (15) | DMS(3) | NH; (1) - 2,304
Hopper | MM. (2,857) | H,S (1,446) | A.A. (487) | T.A.(469) | DMDS (25) | NH;(11) | DMS(7) | 5,302
(ﬁffhis Grinder | MMM. (3,571) | HaS (2,073) | A.A.(733) | T.A.(625) | DMDS (45) | NH: (15) | DMS (4) | 7,067
study) Leachate | M.M. (3,486) | H,S (1,732) | A.A.(653) | DMDS (31) | NH;(13) | DMS (4) - 5919
Biofilter | M.M. (1,629) | H.S (976) | A.A.(86) | DMDS (21) | DMS(@3) | NH; (1) - 2,715
Hopper AA.(324) | MIM.(303) | DMS (25) | H,S(20) | DMDS (12) - - 700
J Food Grinder | M.M. (30,270) | DMS (2,896) | H,S (2,204) | DMDS (756)| A.A. (203) - - 36,500
waste Heat/dry | MM. (2,861) | H,S(127) | DMS (107) | A.A.(107) | B.A.(77) - - 3,439
Wet digester | MM.(329) | A.A.(70) | DMS(46) | BA.(39) | TA.(37) - - 572
B‘;E;‘;d Pre-treatment (12/;"31\/29) H,S (34,938) | A.A. (9,521)| DMS (2,750)| DMDS (377) - - 174,935
Grit chamber | S (4,048) | MM. (1,119 | Octanal | Hexanal DMTS - - 16,884.90
(Aldehydes) | (Aldehydes)
I:::;‘iroynsgg:iﬁ' HaS (6,134) | MM. (3,574) n‘j’efcr;’;’éln DMTS Mestl};lyé ;‘e“yl - - 12,811
A_Sewage| Aeration tank Me;illyt.i ;‘;lyl DMS DMDS H,S (mgr'll?)‘:;fgzne) - - 209.20
entotion van | MM HS MO | diainge | DMDS : - | 6060
At‘}rligl‘zgt;‘r’“ MM. (3,053) | DMS (910) | H.S (614) Mestillyé ;e“yl (]3)?;[2(5)) ; - |524870
Flow equali- H.,S DMDS NH; Styrene ) ) ) 413.24-
zation tank  [(309.77-1,217) | (21.30-84.10) | (18.50-23.80)| (0.04-0.86) 1,288.27
K_Sewage| Thickener | HS (263.40) (143?17)68.82) (25.312)1%37.30) (o.sstfgr.l;) ’ ] ’ 3316268525
Sludge NH; DMDS H,S DMS Styrene ) ) 1,197.04-
container  |(376.30-16,520)| (485.50-2,341) | (265.90-275.60) | (40.30-66.70)|  (0.10-2.80) 18,140.35
N_Sewage| Pre-treatment | HoS (980) | DMDS (392) | P.A.(388) | M.M.(48) | DMS (40) - - 1,748

Part of gray : Sulfur compounds
1) M.M. (Methyl mercaptan), 2) DMS (Dimethyl sulfide), 3) DMDS (Dimethyl disulfide), 4) A.A. (Acetaldehyde), 5) T.A. (Trimethylamine)
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Table 5. Odor emission rate for working process

Process Dilution l; lux' Odor emissi'on rate
threshold | (m”/min) (OU/min)
Hopper 3,300 10 33,000
712 Crusher 5,292 15 79,380
Leachate 3,980 10 39,800
Bio-filter outlet 1,325 18 23,850
Hopper 3,224 10 32,240
896 Crusher 5,240 15 78,600
Leachate 3,800 10 38,000
Bio-filter outlet 1,170 18 21,060
Propionaldehyde
i Acetaldehyde
E Dimethyl disulfide §
§ Dimethyl sulfide &
é Methyl mercaptan i
% Hydrogen sulfide § August
. Trimethylamine
Ammonia §

0 20 40 60 80 100 120

Removal Efficiency (%)

Figure 7. Removal efficiency of deodorization equipment on major
offensive odorants in July and August.
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