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ABSTRACT

Use of disposer at the kitchens of Korean apartments is inevitable in treating their foodwaste having
a water content of more than 80%. Also we have to ensure that this extra disposer—foodwaste BOD
loadings be treated properly by installing/operating a pre—treatment system before this wastewater
enters public sewer system. However, the degree of BOD removal should not be excessive since a
BOD/N ratio higher than 5 is required for removing N/P at a municipal wastewater treatment plant. The
removal of BOD/N in the pretreatment system rather than BOD alone can be an alternative solution in
solving this problem. The particles separated by sedimentation, screen or packed—bed can be
anaerobically digested at apartment sites to generate biogas that can be used for simple digester
heating and to generate volatile fatty acids (VFAs) for nitrogen removal. We suggest that Korean
government grants a temporary license (say for 5 years) to foodwaste treatment companies in
collaboration with apartment construction companies which may do business and develop various kinds
of disposer—foodwaste treatment systems in diverse wastewater discharge systems of Korean
apartments.
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[Fig. 1] Foodwaste treatment methods of world.
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[Fig. 2] Pipings of Type B apartment in Korea.

MSC-HCDC : multi-stage continuous high cell density culture.
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[Table 1] Comparison of Design Variables in Various Treatments Methods

VarEses Types Type A Type B Type C Type D
Piping connection K, S+T K+S, T K+S+T K+T, S
Flow rate—Ipcd K-35 K+S — 155 205 K+T— 85
Residence time, relative 5.85 1.32 1 3.53
Reaction time longest short shorter longer
Flow rates lowest higher highest shorter
N—treatment none none possible possible
Piping number 2 2 1 2
Overall ranking 4 3 1 2
Notations K: kitchen, S: shower/laundry, T: toilet
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[Table 2] BOD, N and P Loadings of Disposer Wastewater
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ltems Mixed water (K+S) Toilet (T) Sum Concentration(mg/L)
Flow rate(lpcd) * 155 50 205
BOD(g) * 18+(19)+9 13 40 (59) 200 (287.8)
COD(g) 34 48 82 400
SS(g) 12 45 57 278
T—N(g) 1.06 7.6 8.9 43.4
NH4—-N(g) 0.122 2.9 3.02 14.7
T—P(g) 0.20 1.5 1.7 8.29
PO:—P(g) 0.14 1.2 1.34 6.5

*BOD loading () represents Korean version of 19gpcd instead of Japanese 27.5gpcd”. Flow

rates:1801=>205Ipcd, toilet BOD 24=>13gpcd'”.
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Types Type A Type C
) LE| ) ] =]
piping AeiEA e
al, a2 (Ipcd) 35,170 155, 50 205 85,120
w10,w2 37(1,057) 46(296.7) 59(287.8) 50(588.2)
g1=30 27(158.8) 13(260) 9(75)
w11: BOD, loading (concentration, mg/L)
w30(40) 18(600) 27(180) 40(200) 31(387.5)
w31(40=>35) 13 (371) 22(141.9) 35 (170.7) 26(305.8)
w31—Japan 10.5(300) 19.5(125.8) 32.5(158.5) 23.5(276.4)
w32 (40=>30) 8 (171) 17(109.6) 30(146.3) 21(247.0)
w33 (40=>25) 3(85.7) 12(77.4) 25(121.9) 16(188.2)
w34 (40=>20) N.A. 7(45.1) 20(97.5) 11(53.6)
Notations K: kitchen, S: shower, laundry, T: toilet

w10 : influent BOD loading to disposer wastewater treatment facility (DWTF), w11 : effluent of DWTF, w2 :
bypassing stream of DWTF, w30 : effluent quality of wastewater prior to disposer—food waste, w31 : effluent
BOD loading with zero food waste=>effluent BOD loading (40gpcd=>35gpcd), w31 : japan represents Type

A based regulations for Type B, Type C and Type D.
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[Table 4] Effluent Water Quality of Commercial Apartment Experiment

A : Jinheung 90 households apartment (Type B) 45 households participated (50% disposer—

installed, period : 2008.2~12)%"

Total hydraulic loading

division (Ipcd)

BOD (mg/L) S (mg/L)

Without disposer 4.72m3/day(30.0)

180+ 220+

Disposer installed

5.51m3/day(35.0
(influent) ma/day( )

61.4 (238.3*) 70%(262.1+)

«Estimated values from several measurements: SS=110% of BOD values.

B: Daejupiore 191 households apartment(Type A) in the pilot experiment run by Seoul City

municipal government (period: 2009.01~05)

Total hydraulic loadi
division otal fiycrauiic foading BOD (mg/L) S (mg/L)
(Ipcd)
Without disposer 23.6m3/day(29.6) 277 292
Di installed
sposerinstate 27 2m3/day(34.0) 36 (864) 30 (613)
(influent)
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Qaaa - AT + ke ol U -
‘g 2 _11/& AL 7hag 01017(]1:]— Z\E/Li}”oﬂ

=49 S8 LAHLALOIHAE
C,H,ON & 9317 CHO: CO:, H:02 ZZ A
7] Eo] F7] o8 A I} B2 HFE
N, P= £704 got 2 Aejsha] gow Fgofst
(eutrophication)& ¥27]= 80| H7|&E ),
YA o] Axl=5& A=8] Fao| upe} st 4o
Z4/9) vEFS 10ppm/ 1ppm o2 A7 = 3}
Fo egutehs 27]9d+ 60/8ppmolAl A1Ztste]
2| 20/2ppm7ZHA] HAIE g Hol k., Lt 4th
7F A3t BEEte A4 dAs A oAl

Ane B woE, AL, Bl gof oppy 20/0Zppm/I SFAS &30l 2lrHTable Sl
Aol g @]l ofu|le g0 EJFE 7} of
i IO [ =35
Dledke AFsEE olfols BENHCOR &y 243 NOresidue SEE S ISR
stttk £ “N”& E33}E= arginine, histidine, HF5Y 52 129 KAISTHAR=RA A S41&28
lysine, asparagine, glutamine, tryptophan< 715 @740 2 At IAEe] YA g BT
'N'& side—groupl & Zgst1 ok, A9 4 WA} stz A WESA, o] A= &, &, &
RS B og GHONOR FASHH BAFFS I 5 Hajux] o FrtEo] ZiEA] Qe SAlE
1130l A9 YAgFo] 140|BE FA Y%= 28712 100% HA S gots AE BolFe dA+Z
12.39%7} Hrt, oo}, wetA 2 AFES 7HE SAE2Y)7)
A5 HEE No-ResidueZ AstA E Ao
ArAE)et JAE A FE"e} WAL= o, FAHoR: mHf & 5 AETH R HijEX
[Table 5] Discharge Standard of Wastewater Treatment Plants
Period BOD COD SS TN TP E. coli
2008.1.1~ 30 40 30 60 8
Present, Q>50m® 10 40 10 20 2 3000
) 5 20 10 20 0.2
Q5500m? ) 5 20 10 20 0.3
(2012.1.1~) I 10 40 10 20 0.5
V) 10 40 10 20 2

All the units are “mg/L”, the number means "below": BOD 30 means that BOD should be lower than 30mg/L
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2.4.4 CIARK HxA2[of Qg ojuX] A2

Az, 71970 2ot tjaxA o] o Hit A
AEE 2.7kwh7t 2 AR Ak Qloh, ol
A= FAE2E 7] Ax7)= 9 12-T5kwh7} &
L oE= Ao g Stk 3,591 7htollA A
SAE2Y 7= FAFTHLE 250gped X 3.5%
0 = 26.25kgolth. SAE2AH7]= 7S 80% &
v—s}v Qornz o2 M7|AZ 100% (E3F 0%)
Z5tH 21kg®| S AASNoF e}, AYg2
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7|8+ 12kwh~15kwhith, &% diqfi Al oA
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b $19] KAISTV &2 dAE 714/8714202
A GAIA AASHE FYAL B E Vg0l = A
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245 C|AEXN X HA B[’

U =3 ikb"l AJEJERS] i H A Al o] 75
= A} 23, 29%, 2T17FEY] F-55Hol Type AR
9 ﬂiiﬂ gﬂ%ﬁ_ﬂﬂﬂ w2 Ald-S At
Aok AdqtREE Zo] 20m, F Tmeo|il HAAH|E
30009kl (ZFta 11gkel)o] Uy ShuETF2
35lpcd L, & Wi 33m*/day At =ES +
<=2o] BOD 1,300mg/L, SS 1,343mg/L, W&H
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20mg/Lolth, F-GH= S8 AA 79, 7
T 258} & Fsueu|rt 7 191} 3%
olch,
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wokste] HIRE S 9 Aolth HaAAd WA
HEROS-3 (157}%), HEROS-4 (457F1H)E 7|&2
2 20075 AASHE S 9 ddEs THAS

[Table 6] Comparison of MSC-HCDC with Other Treatment Methods

MSC—-HCDC Japanese Remark
Piping types Type B Type A
Loading(Ipcd) 155 35
Effluent BOD,mg/L 60 mg/L 10mg/L
Particle separation packed—bed sedimentation
System technology MSC—-HCDC conventional
Required area relative area
(number of house holds) 1(200 5.4 (271) per household
Energy use (monthly) 12kwh 258Yen per household

MSC—HCDC uses all the reactors in one compartment while "conventional" places several reactors connected
with pipes and pumps. * means number of households in design.
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