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Reuse of the sewage from spa area using the Submerged Moving
Media Complete Mixing Activated Sludge (SMMCMAS)
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This study was performed to evaluate an applicability

spa area and was operated to HLR(Hydraulic loading rate) of 2113 to

of the SMMCMAS system for reuse of the sewage from
126.8 ¢ /m'/d. The operating

HRT(Hydraulic retention time) ranges were 2.5 to 1.5 hours. Conclusions are as follows; At the optimum HLR
of 158.5 #/m/d(HRT of 2.0 hours), the maximum BOD removal efficiency was 94% and the effluent BOD

concentration was l.1mg/ ¢ in result. As the HLR was

increased to 211.3 ¢/m’/d, BOD removal efficiency was

decreased to 75% and BOD removal efficiency was also reduced to 74% at lower HLR of 126.8 ¢ /m/d. It
shows that the maximum BOD removal efficiency occurs at an optimum HLR value and that the removal

efficiency decreases when the HLR is either higher or

lower than the optimum value. Sludge production rates

were ranged 0.01 to 0.24gVSS/gBODrem/d and accomplished to 0.01gVSS/gBODrem/d at the optimum HLR of

158.5 ¢ /m/d.
Key words : reuse, sewage, spa area, SMMCMAS
1.4 &

24 el AT Frte A% FA9 1
a4 Qlatod, d MANCR ZAFv)e BERE dH4
& 29 Vs n Qon, 449 o dH Aewo
ogk ol 71F & Bl diuiEty] fdte] &4
Q) chAskE TAsok s Age) ATk

ol Al Fxde) AW RE Aghge A,
sl Bea), € PR, ARde 83, 20w, §
T2 Aol FaAA st Ao Aol F F
FE7h ok

Californiadl 1= 31 A259} 058 EFsho]
AT FYAIE BAow B4 B REY

Correspondig Auter; Hong-Tae Kim, Dept. of Civil
Engineering. Kyungbuk National University, Daegu
702-701, Korea

Phone : +82-53-950-5611

E-mail : htkim@knu.ac.kr

ol Ho
o rd

- =
o X2 gb 2 g
fr e B o

,
1o

S
b

f

welEz s

at -

¢

69



FANE-
T A 8] A AgTAY Mdd 1 T A
|40 AERZ, JHE v FAYe g3
Aol & #ete RSt mAl gt
53, dA TN BAHE 85" 1 R
v & Abg#o] ul$ ©v] wio] BOD ®FLE7}
©$g wok oluEl JUddFe a9 9 xR
Aesl A BE o AALge] gk Faige] 9
th 2822 o|HE st E o]&e F4E UdE
zagton HE WE U F A A FoE9
TEE M5 gl BAEHE ST ¥ A
AN g 9lon, B AMER Aoz AAHY F-
FE pAaAE Aok
B g s SMMCMAS(Submerged Moving

Media Complete Mixing Activated Sludge)m%“?i =
2l £ TN WAEE se] Hgsrel, £
A4 sk Aelel ofe] Aolg4E AL 9
B LHALE EE8] st FIEHA

Ry

2.4 ¥
21 EPAEAA
TR F
S TET
T
oto TR
potol — [_‘ ( *
diffuser / %
~,.~§
Aerator *
- HAFAA

Fig. 2-1olc ® dge HE¢ SMMCMASZH-&
VeI T whezo] Al ofaE X7} AHEF
xew, I A7 ]T‘Z‘ ZFRZ XA ZXEo|7F 33cmX
19cmx26cm?) AHE o2 AZAFAY. WHExE9
. Fulo *}71?}—% st W x R &
2 ArEEE 9484 fAE7) fsed 38
ZFatn, AsEE 7 2o 9% AT FAE
v g 2ol welg WAsly] 9lste] baffles AHEF
o2 MAsrgrct

g wkex nigols A4 SHARE URFE
Fohgr AAE FRev, o SEEdRd AF
10mme E&TE A3t s ghgx vpet
oz FALHNE £HXE AT F URE 5%
uhg-z o] dxd 4F A GA of=H

70

AN g
FAZ AZHAL, AA 19702 AAL 16cmol o,
Ztzko] A 718 14mmE HHLwe FIHHL
0.7573m o] itk

HhS- ol 248 FRAFHo| 1040, s[An)a
EUAY wrgxe &4 1178¢/nolth 3 A
AT FTF Motorel dZAE ol glon| Motorol &
HEFANE FEsle JAUEEE AREA =24
& AxRE Iuct

FUFE 20009 ARES ’27215‘}‘4 4=5 nuh
HIE AR gy #de F5E Ao,
Hez R 2o FEE Mast erﬂe‘( pumﬂP AL 5]
itk whgxE 20T 24l 4 10}0’3} s, &
AzE 458y FHAEE FQ“ 3%

o) = Masterflex pumpZE 5 23}o] 27
AR Az HACE ANAIE F 9
ARz AH¥L 30009, A4 0cmZE F
785cr 2 A 2 E S},

22, FUel A4

Nae EARY 2HA AN 238 E AR
S AHEE T, AR AFAIZEE 2% 10A1A
8.5 3A] Afelel o]Fof it} AEE FFe) A
Table 2-10] vebl i, o Fwe o] FAF A
FEoZ FYo ]M_‘Jr o webr AF = 5T
olstz WaAH I H7|E ot

23 &+ A

B oAge] 282 Hykey s A
AAEEZ discE 6rpmeE YA A 3| HA 7)Y,
Mode I, O, MolA 4-2l&4 F34&& 77 2113,
158.5, 126.8(’,/m.r— HEA 7o R 329 e
Z1e EABEYCH

Table 2-1. Charactenistics of sewage from the spa area

[Unit : mg/ €]

Parameter range Average
Temperature| T} 245~ 71 160
pH 83~ 171 79
DO 37~0 0.8
TSS 23~ 32 12.0
VSsS 215~ 0 10.0
TCOD 62.1 ~26.0 359
SCOD 36.3 ~130 209
TBOD 332 ~16.1 22.4
SBOD 102 ~ 33 75
THN 56 ~ 22 32
NHs-N 27~ 01 1.1
NO:-N 09~ 0 0.2
TN 56 ~ 2.3 35
TP 22~ 0 0.7
Sp 10~ 0 0.4
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Table 3-1. Operating of organic matters
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Table 3-4. Operating results on each processes
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