=
Original Paper

@ Hl

O
©)

M| 7| XIS E

DOIL http://dx.doi.org/10.5293/kfma.2014.17.2.054
ISSN (Print): 2287-9706

HXZcioll chet 0

A Study of Odor Reduction Method for Automatic Waste Collection Facilities

Kyung-il Paik’, Jin-Seok Um®,

Hyung-Yong Na™

[hn-Sup Han'

Key Words : Waste(2*2]7)), Automatic waste collection system(2*&]7]3F-&&3}A14), Sealing( ¥ F), Air collecting(ZF)), Odor( %),

Chemical cleaning method( SFJAE B4))

ABSTRACT

The method of residential waste and food waste collecting is changed into automatic waste collection(AWC) system from

direct collection by human resource. To solve the problem caused by odour from AWC facilities, the structure of input facilities,

conveying pipes and collecting facilities have been changed into closed and sealed construction to enclosed the facilities and

collect odour efficiently. Based on cases and experiences, to treat variable odour matters which are caused by food waste,

chemical cleaning method is preferable method to cope with odour caused by food waste.
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Table 1 Emission limit and range of strict emission limit

Emission limit(Dilution factor)
Category -
Industrial area| Other area
Complex Outlet Under 1000 Under 500
odor | Site boundary line | Under 20 Under 15
Strict emission limit(Dilution factor)
Category - -
industrial area| Other area
Complex Outlet 500~1000 300~500
odor Site boundary line 15~20 10~15
Range of
Emission limit(ppm) | S
emission
Category limit(ppm)
Industrial Other area Industrial
area area
Ammonia Under 2 Under 1 1~2
. Methyl
Designated Under 0.004[Under 0.0020.002~0.004
mercaptan
odorant
Hydrogen 11,40 0,06 |Under 0.02] 0.02~006
sulfide
Dimethyl 111 4o 0.05 [Under 0.01] 0.01~005
sulfide
Dimethyl
Designated|  gisulfide Under 0.03 [Under 0.009 0.009~0.03
odorant B -
‘Trimethylamine| Under 0.02 [Under 0.005 0.005~0.02
Acetaldehyde | Under 0.1 |Under 0.05| 0.05~0.1
IPropionaldehyde| Under 0.1 |Under 0.05| 0.05~0.1
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Table 2 Odor Concentration before odor removal facility

Emission concentration(ppm)
Odorant - - -
“A” City “B” City “C” City

Ammonia 2.940 58 5.01

Trimethylamine 0.250 0.003 0.04

Hydrogen sulfide 0.105 0.09 0.036

Methyl mercaptan 0.010 0.076 0.045

Dimethyl sulfide 0.298 0.10 0.031

Dimethyl disulfide 0.131 0.031 0.004

Acetaldehyde 3.000 3.63 0.714

Propionaldehyde 0.134 0.10 0.056
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(c) Input unit sealing (d)Inside of input unit

Fig. 1 Input unit installation and sealing
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(c)Automatic
packing unit?2

N B
(a)Input unit (b)Automtlc
packing unit 1

Fig. 2 Installation of automatic packing unit
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Table 3 Collection Weight of Food waste (R&D Plant Test)

1st Test : Recovery rates 96.9%
No. ?nput Rgcovery No. ?nput Re.covery
weight(kg) | weight(kg) weight(kg) | weight(kg)
1 340 3.36 6 1.38 1.35
2 3.20 3.01 7 1.30 1.29
3 3.30 325 8 1.8 1.77
4 331 323 9 1.35 1.28
5 3.10 297 10 1.50 1.45
2nd Test : Recovery rates 96.7%
No. anut Rgcovery No. anut Re.covery
weight(kg) | weight(kg) weight(kg) | weight(kg)
1 3.36 3.19 6 1.35 1.31
2 3.01 2.96 7 1.29 1.28
3 325 3.20 8 1.77 1.74
4 323 3.14 9 1.28 1.21
5 297 2.85 10 1.45 1.34
#® 1.GS E&C R&D center, Yongin, Pilot Test(2014.1.17.)
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Table 4 Collection Weight of Food waste (“C” “N” City Test)

“N” City Test : Recovery rates 101%
No. .Input Re?covery No. .Input Re?covery
weight(kg) | weight(kg) weight(kg) | weight(kg)
1 1.89 191 1.98 2.01
2 1.72 1.75 2.02 2.08
3 2.01 2.03 10 1.90 1.94
4 1.9 1.96 1 1.98 1.9
5 1.92 1.95 12 1.89 1.92
6 1.85 1.8 13 2.08 2.10
7 1.79 1.77 - - -
“C” City Test : Recovery rates 96.6%
No. .Input Re?covery No. 'Input Re?covery
weight(kg) | weight(kg) weight(kg) | weight(kg)
1 1.28 1.30 1 1.56 1.44
2 1.60 1.63 12 1.28 1.18
3 1.56 1.39 13 1.87 1.8
4 1.55 1.59 14 1.86 1.78
5 1.57 1.64 15 1.15 1.57
6 1.56 1.62 16 1.31 1.37
7 1.56 1.65 17 1.87 1.82
8 1.61 1.62 18 1.62 1.70
9 1.30 1.33 19 1.88  |0.44(Broken)
10 1.31 1.32 20 1.33 1.36
@ 1. Test was performed after removing residue inside pipe in
excelsis

2. After collecting food waste, the weight was over because
residue inside pipe was collected at once.
3. “N” City Test(2013.6.13.),. “C” City Test(2013.6.26.)
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Fig. 3 Case of odor diffusion prevention at Inlet pipe switch unit
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Table 5 Odor removal method for AWC system

OlO
== =

Site Odor removal Site Odor removal
method method
Suii. Yongin Activated carbon | Hang bok Com
i, e absorption 1st (Ozon+UV)
Songdo 20 | Activated carbon | Unjung, Chemical
district absorption Paju scrubber
Eunpyung . Chungra, Chemical
New town Chemical scrubber Inchon scrubber
Songdo 1st Ozon+Chemical Poil 2nd, Chemical
district filter uiwang scrubber
Jangki, Kimpo| Bio filter + UV | DYuinae, Chemical
Namyangju scrubber
Bio filter(design)
Pankyo, +Chemical Songdo 3 Chemical
Sungnam | scrubber+Activated | district scrubber
carbon absorption
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