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Odor control of Foodwaste Treatment Facilities
Sung-Bum Kim", Gil-Jong Oh, Kye-Yeun Kim, Myung-Sook Jung

Resource Recirculation Division National Institute of Environmental Research

ABSTRACT

This study was carried out to assess and analyze the overall problems of the facilities in
recycling and treating of foodwaste on the basis of the unit operation facilities. It proposes
effective alternatives for the high profitable management that can meet the regulation of the
facilities. The study is composed of several parts including a collection of academic reports, field
studies regarding the facilities operated by local government and the private sector, the analysis
on odor samples from compost facilities and processing facilities for animal feed from foodwaste.

Twenty facilities were surveyed on the field to find out the existing problems and to compare
between facilities. Several facilities didn't meet the governmental regulation on some processes,
especially the stages of input, storage, odor control and the qualities of final products under the
unit equipment operation.

The analysis on the odors from the phases of input, shredding and fermentation of a compost
facility and processing facilities for feed, the odors from shredding equipments were higher in
concentration than the others. The Major odors from the composting facility contained hydrogen
sulfide (HsS), methyl mercaptan (CH3SH), Dimethyl sulfide ((CH3)2S) and Ammonia (NH3) and
the major odors from the animal feed facility contained methyl mercaptan (CHsSH),
Trimethylamine ((CHs)sN) and Acetaldehyde (CH;CHO).

Keywords : Foodwaste facilities, Odor control, Compost facilities, Feed facilities
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[Table1] Treatment of Foodwaste (unit : ton/day)
Specification '96 ‘97 '98 '99 ‘00 '01 02 '03 ‘04
Foodwaste 14,532 13,063 | 11,798 11,577 | 11,434| 11,237| 11,397 | 11,398 | 11,464
Landfill 13,486 | 10,973| 8,308 6,803 5,185| 3,855| 3,345 2,836 1,607
(92.8%) | (84.0%) | (70.4%) | (58.8%) | (45.4%) | (34.3%) | (29.3%) | (24.9%) (14%)
Incineration 570 815 923 846 1,088 1,003 922 844 541
(3.9%) | (6.2%)| (7.8%)| (7.3%)| (9.5%)| (8.9%)| (8.1%)| (7.4%)| (4.7%)
Recvcle 476 1,275| 2,566 3,928| 5,161 6,379 7,130 7,718| 9,316
y (3.3%) | (9.8%) | (21.8%) | (33.9%) | (45.1%) | (56.8%) | (62.6%) | (67.7%) | (81.3%)
[Table2] Installation Status of Foodwaste Treatment Facilities
Spec. '95 '96 ‘97 '98 ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 | Total
Public facilities - 1 4 1 13 7 15 11 9 - 74
Private facilities IR 19 27 25 25 23 14 1] 154
Total 15 30 40 32 40 34 23 1] 228
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[Table3] Status of Foodwaste Treatment Facilities

Feed Anaerobic Reduce Etc. facilities
= Compost| Gas Sedeing| " |Gk Total
Area Dry | Wet Fuel Sewage Dewat cast i Mushroom
ue ewater ime
Metropolitan 2 - 2 2 1 - 1 9
Kyoungsang—do | — — 1 — 1 - 1 — 4
Chungchoung—do| — 2 2 - - - - - 4
Jeolla—do 1 - 1 - - - - - 2
Gangwon—do - - 1 - - - - - 1
3 2
Total 5 7 2 1 1 1 1 20
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[Fig. 11 Foodwaste treatment facilites in

odor control facilities.
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[Table4] Operation Status of Different Types of Odor Control Facilities

Area Spec. Treatment method el cor;;rgé ‘aifiiies Etc. odor facilities
1 Public(Commit) Dry feed Deodorizer tower Deodorizer
2 | Public(Commit) Dry feed Deodorizer furnace -
3 Private Compost Deodorizer tower Deodorizer
4 Private Compost Deodorizer tower Deodorizer
s 5 | Public(Direct) | Anaerobic(Gas fuel) Scrubber —
6 | Public(Commit) | Anaerobic(gas fuel) Deodorizer tower Air curtain
7 | Public(Direct) | Anaerobic(Sewage Biofilter -
treatment)
8 Public (Direct) Earthworm cast Scrubber -
9 Private Mushroom - -
K | 1 | Public(Commit) Compost Scrubber, Biofilter Deodorizer
1 | Public(Commit) Wet feed Deodorizer tower -
2 Private Wet feed - -
C 3 | Public(Commit) Compost Biofilter Deodonz_er, Alr
curtain
4 Private Compost Adsorber Deodorizer
1 | Public(Commit) Dry feed Deodorizer tower Deodorizer
J | 2 | Public(Commit) Compost - -
1 Private Quicklime - Wet feed Scrubber -
2 Private Compost Adsorber Deodorizer
G | 3 | Public(Commit) Anaerobic (Sewage Deodorizer tower -
treatment)
4 Private Reduce (Crush, _ _
Dewatering)

[Fig.2] Odor sample.
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[Table5] Major Odor

Concentration-K Compost (S : Summer, A : Autumn)

Exhaust odor permitted c .
oncentration
Major odor talidad - - -
The other area Tioe Site Ian_Jt Shregdmg Fermerjt_ano
boundary facility facility n facility
Ammonia = 1ppm S 0.1Tppm | 0.59ppm | 0.99ppm 2.7ppm
(NHs) - A | 0.67ppm |0.450pm | 1.94ppm | 4.34ppm
Methyl mercaptan = 20pb S 1.1ppb 74 9ppb | 371.5ppb 45.9ppb
(CH3SH) - A 0.2ppb | 93.2ppb | 307.2ppb 7.8ppb
Hydrogen sulfide = 20ppb S 0.6ppb 27.0ppb | 68.0ppb 13.8ppb
(H2S) - A 0.2ppb | 7.4ppb | 87.5ppb 7.8ppb
Dimethyl sulfide ~10ppb S 0.2ppb 7.6ppb 18.3ppb 13.6ppb
((CH3)29) - A 0.5ppb | 22.5ppb | 11.7ppb 2.2ppb
Dimethyl disulfide < 9ppb S 0.1ppb 2.7ppb 15.5ppb 7.8ppb
((CH3)2S2) - A 0.2ppb 8.7ppb | 11.6ppb 5.8ppb
Acetaldehyde ~ 50ppb S 6.2ppb 9.0ppb 44 8ppb 19.7ppb
(CHsCHO) - A 0.4ppb 8.5ppb | 25.7ppb 43.9ppb
Styrene = 400ppb S 0.9ppb 1.0ppb 3.0ppb 1.1ppb
(CeHsCHCHy) - A N.D 1.1ppb | 2.2ppb 0.6ppb
Propionaldehyde = 50ppb S 1.2ppb 0.4ppb 2.1ppb 8.5ppb
(CoHsCHO) - A 0.5ppb 0.4ppb 1.9ppb 33.4ppb
Butyraldehyde = 29ppb S 0.7ppb 0.4ppb 1.8ppb 1.9ppb
(CsH,CHO) A N.D 0.5ppb 0.3ppb 1.4ppb
n—valeraldehyde = 9ppb S 0.1ppb N.D 0.2ppb 0.2ppb
(CH3(CH2)3CHO) A 0.1ppb N.D 0.4ppb 0.2ppb
i—valeraldehyde = 3ppb S N.D 0.4ppb 1.6ppb 1.2ppb
((CH3)2CHCH,CHO) - A 0.2ppb 0.2ppb 0.8ppb 0.4ppb

[Table6] Compound Odor Concentration-K Compost (S : Summer, A : Autumn)

Exhaust permitted stand. SR
Spec. (Dilution multiple) T Site Inpgt Shreqc_jing Fermerjltation
boundary | facility facility facility
Compound The other area S 30 448 448 669
odor =15 A 21 300 448 1,000
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[Table7] Major Odor Concentration-P Feed (S : Summer, A : Autumn)

Exhaust permitted

Concentration

Major odor it
] Industrial area Site Tyoe Input Shredding | Fermentatio
boundary yp facility facility n facility
Ammonia S 0.38ppm 0.63ppm 0.78ppm
<
(NH3) = 2ppm 0.20 ppm A 0.14ppm | 0.42ppm 0.60ppm
Methyl mercaptan _ S 74.68ppb | 177.62ppb | 229.43ppb
(CHaSH) = 4ppb 785000 T 5 oo | 168.54ppb | 204.01ppb
Hydrogen sulfide ~ S N.D N.D N.D
= 60ppb N.D
(H2S) A N.D N.D N.D
Dimethyl sulfi S 11.32ppb 12.07ppb 22.24ppb
lm(?cni)ié) e = 50ppb 1.30 pob 4.73ppppb 7.55ppppb 19.78§Eb
O | | aropms |5 ot | St | 1311t
Trimethylami S 11.77ppb 57.15ppb 24.70ppb
HT(%HZ)?;BW = 20ppb 7-7ppb g 15.43r3pppbb 20.1 7EEb 23.71 ﬁﬁb
Acetaldehyde — S 136.3ppb | 1278.3ppb | 127.2ppb
(CHaCHO) = 100ppb N.D A | 200.8ppb | 1836.4ppb | 24.2ppb
Styrene _ S 215.5ppb 39.1ppb 42 . 7ppb
(CsHsCHCH2) = 800ppb N.D A | 34.74ppb N.D 13.93ppb
Pro(%;)gsaé?_'eoh;/de < 100ppb 0.9 ppb i 12N8r|:))pb g;ggg ggggg
Butyraldehyde — S 4.5ppb 7.3ppb N.D
(CaH:CHO) = 100ppb 0-80Pb 50 1ppb | 19.700b | 3.6p0b
CheOmchoy | =20e0 | ND S ND
i—valeraldehyde — S 0.7ppb 0.5ppb 0.4ppb
((CH3)2CHCH,CHO) = 6ppb N.D A | 0.1ppb 1.2ppb 0.3ppb
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Open type(1)

Closed space
- Gate closing
- Air curtain

Open type(2)

[Fig.3] Foodwaste treatment facilities in receiving facilities.

Open input facilities | Closed Input installation

Uncovered Hopper cover

[Fig.4] Foodwaste treatment facilities in input facilities.
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Open type

[Fig.5] Conveyors of foodwaste treatment facilities.
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Closed type

A Mechanical sorting with Hoods installation

[Fig.6] Foodwaste treatment facilities in separation facilities.
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Open storage

Wastewater/Impurity storage

[Fig.9] Foodwaste treatment facilities in Impurity & wastewater storage facilities.

External work/storage of product

Storage/packing of product

[Fig.10] Foodwaste treatment facilities in the product & packing facilities.
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Hood

2004/01/02 D046

Odor blower

e T AN E G Bt

Biofilter

a7 81

- Closed structure

- Hood/duct

- Temperature management

- Machine/Heavy equipment taming over

Duct

Deodorization tower

[Fig.8] Foodwaste treatment facilities in odor control installation.
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