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- ABSTRACT -

Water quality in the public water course has been polluted more seriously
than ever before due to the increase of the number and ammount of pollution
sources such as domestic and industrial wastewater. For water quality
conservation, the Korean government has been trying to construct sewage
treatment facilities continually, of which treatment capacity reached to
11,452,400m’/day in 1996. Night soil treatment facilites of in nationwide have the
treatment capacity of 24,038m’/day. But water quality has not been improved
because the sewer systems were insufficient and the treatment efficiencies of
sewage were not high, enough.

For renovation of water quality, miscellaneous domestic wastewater must be
treated because 27g BOD/day out of total 40g BOD/person - day come from
miscellaneous wastewater, comparing to 13g BOD/day from night soil. However,
sole treatment purifier treat only night soil from the flushing toilet.

Therefore, it may be desirable to treat the miscellaneous domestic
wastewater and the night soil from flushing toilet together by joint treatment
purifier system as on-site domestic wastewater treatment technology.

In Korea, the joint treatment purifier system, introduced in 1997, have the
benefit as follows; 1) good water polluion control effect, ii) good effect on
river water flow, iil) water pollution control with sewage treatment facility, and
iv) rapid pollution control effect, etc.

In order to achieve a good effect as stated before, 1) strengthening effluent
guideline including BOD, nitrogen and phosphorus, ii) specializing operation to
maintain high performance, and iii) supporting its construction and maintenance
costs by the governmental level may be necessary. In addition, automation
system of joint treatment purifier, technology for its package and compactness,
and a new bio-media bio-filter with higher capacity should be futhetr developed
in agreement with a more stringent effluent guideline.
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Joint Treatment Purifier
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Fig. 1 Comparison of BOD Removal Effect between Sole Treatment
Purifier and Joint Treatment Purifier
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Fig. 2 Various Systems for Domestic Wastewater Treatment
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Table 1 Effluent Guideline of Domestic Wastewater Treatment Facilities

items (unit) STP ~_JTP DWTF
special water BOD removel(%) | =65 - -
protection BOD(mg/L) <100 <20 <20
area SS  (mg/L) - <20 <20
miscellaneous BOD removel(%) | =50 - -
BOD(mg/L) - <20 <20
area SS(mg/l) | <20 <20

STP(Sole Treatment Purifiers) : Purifiers which treat night soil (flush toilet
wastewater)

JTP(Joint Treatment Purifiers) : Purifiers which treat night soil and domestic
wastewater

DWTF(Small scale Domestic Wastewater Treatment Facilities)
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Table 2 Outline of Structure Standards for Treatemnt Systems in Japan
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S: Sedimentation CA: Contact Aeration A:Aeration TF:Tricking Filter AF: Anaerobic Filter
DF: Denitrofication Filter RBC: Rotating Biological Contactor

EA: Extended Aeration CAS: Conventional Activated Sludge LI: Land Infiltration

SF: Sand Filteration ST: Septic Tank ACA: Acivated Carbon Adsorption

CS: Coagulation Separation NLRAS: Nitrified Liquid REcycle Activated Sludge

TDN-DP: Tertialy Denitrification Dephosphorization

T : Tandoku-shori G : Gappei-shonn * Applied after the treatment by NO. 6 process
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Fig. 3 Flow diagram of anaerobic—filter contact aeration
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Fig. 5 Flow diagram of denitrification filter-contact aeration process
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Table 3 Membrane Application to Wastes by Contaminant Type

Contaminant Type _—’Membranwe— Process Hybrid Process
lonic ; Salts and Acids BP, D, ED, LM, MC, .
Ch I + MF,
(NaCl, HCl, etc) . MD, NF, RO emica /UE
Dissolved Gases(e.g. H2S) MC

Low MW Organics
(a) biodegradable.
(b) volatile

MD, NF, RO (a) Bioreactor + MF/UF
LM, MC, PV (b) Adsorbent + MF/UF

Mid MW Organics MD, NF, RO, UF Eioreactor + MF/UF
High MW O i

£ _oreanies UF Bioreactor + MF/UF
(e.g. Proteins) i ¢
Colloids (inorg., org., oils) MF, UF ‘Chemical + MF
Particulates (to 10zm) MF |Chemical + MF

BP=Bipolar, D=Dialysis, ED=Electrodialysis, LM-=Liquid Membrane, MC=Membrane
Contactor, MD=Membrane Distillation, MF=Microfiltration, NF=Nanofiitration,
PV=Pervaporation, RO=Reverse Osmosis, UF=Ultrafiltration
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STP( ¥400,000) lconstructor’s_share(¥400,000) |
«construction. cost of STP—<«subsidy( ¥ 300,000)-—
JTP(¥700,000) | constructor’s_share(¥400,000) | _subsidy (¥ 300,000) |

——

construction. cost of JTP —————

Fig. 6 Subsidy of Construction Cost of Joint Treatment Purifier(JTP)

— 109 —



2= WAZ F78HA] YotA] ArEVE dagloy §HASzE
e £&4: FEE GASA FAM 2 fAB A7)
87} 285 o9 XYWt ohge] HEH O & Atgel).

7. A%z Aerle ALERD

F71 A AAZE 8H, 249 FHELAY FYUE ¥AE F gUde
AHo] FUYHoz Fusxz e FHAA BFFY FHIIEL HEFEY
FEol BF B3Ho I Aoz oFdo

gaA LFF F714 29EAS B 2eHo2 AAY & Y =AY 7
Mg gA Aae A& FA AA" F Ue Jled Aol "oy, o
23 A7t AP Folan dF= AL dA A

olglg AN 24F F7IEH, A4 9 T AFARE AANI A% AT
7t @23A A= gon, £3 G-7 ZHE, 4TI eNTe] QHFA
grlEfofdlA &Y eHFAYTA T 674AY AFHy YUt

THRARTYAANE FATRY A EMTd FHE Fol 9dRg A
2507 ATE FHYsld gk 913l = 2FGAY FEIAE o) &% HEHT
H, 2dde FAARAFEZEZIES §7] - 27 S AENY, '93ddE A @
AEXYE o] &3 A A= A THE AP A3t 242 71eqd
& FAsFon, ' HYAdFHe dE FTHEFATL SFo2 FEHARE AT+E
APk et

69 E FHANZE ARE T8t nnAaAY AREE ALFAIND A=
AR 95 d dEBHH FH 5 A u|A"FANE,

1) BOD AAE A% 3riAgde d71238¢ HAH3A ¢t BODR oyt
FEERE ERH o AAT F U= 7e ME 4wy
2) A& A SUsA #5H & UESH ORP, DO & &3 AFAloly
nEAe Aadg =43 AuAE Hgstn FABE} fold 7le AR
3 AxA7e] MLEH FA HUL VAR A% sHEd MLy o)
& A" g
4) A ¢8Y ABE FxEr] A48 dAdEYAY Aol &o] TR Fix
o] gl § FA &Y AlxdEe] s
5 a9 d& 747 10mg/L, lmg/Lel3t2 AAT Mol BOD 0mg/L, COD
10mg/L, SS 10mg/L °l3t2 M2 F£HAE UFHhiz oz gy FAARLS B
o1, AEAMe o X aE ZHE hybrid Al
6) 71E2 BODAAE A2 Astx MeFoA Ase A& AASRY] 4% &
A B &4 F biogeo-filters 23+ ¥ nE A 7l A,

7) echoengineering, bicengineering® I T 2 #8833 T A 7j&e] My F3

— 110 —



Bale) gols, fA#TY} e T 7€M Fol AGHARGER.
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