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Application of SMBR process
in food wastewater advanced treatment
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Dept. of Chemn. Eng., Dankook University, Dept. of Env. Eng, Tae Gu Health Collegex

Abstract

Submerged Membrane Bio-Reacter(SMBR) process was used to food wastewater treatment.
From laboratory pilot-scale experiment data, it was confirmed that this process was very
effective process for organics, suspended solid, and N, P treatment.

It was found that BOD and COD removal rate were obtained 90% and 9226, respectively,
for 150 days operation. Organics loading rate did not affect to the removal efficiency because
MILSS concentration in aerobic tank was highly maintained.

In the case of first reactor operated with anoxic and second reactor operated as aerobic,
T-N, T-P removal rate were obtained 93% and 9%, respectively.

It was shown that removal efficiency could be maintained stable due to the complete
removal of SS and sludge production decreased with increasing of sludge retention time.
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Table 1. Composition of food wastewater,

Compound Range
pH 420~12.2
CODmnimg/L) 143~1,300
BOD(mg/L) 230~-1,935
T-N{mg/L) 17746
T-P(mg/L) 54~20.88
S8 205--1,800
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Fig. 1. Flow diagram of the process.
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Table 2. Specifications of the membrane

Configuration plate type
Effective membrane area 01 m*
Outline dimensions W240 X HA%0 X T7 5mm
Water collecting hole I 45, 0D 8
Nominal, pore size 04 m
Standard filtration flow velocizy 0.3~05 m/day
Material Synthetic resin
Operation temperature range 2~8BT
Operation pressure range -49%10* ~ 0 Pa
Applicable pH range 3~ 10

HHS-Z 9} ARY membrane ZEo] g A 29t
$EE UE T Ut

Ay ARG WE7|e SFL A 12 R
Zz} 10LEM olzdEz Azsigd, 3 7 uke
719] air 352 blowerE Eile ALFozw FF
stgon, A5p2gd WRuES LMI(USAMLY
HHHILE ALY

E7x2 $AHE A 29tgxd AW mem-
brane2 #W3 membraneSZA 1 AREZ Table
2¢} gt

3. 43 ¥y
gdede N stedEscdde 84d<eA
%‘3‘,—9’-‘.—% Hg-zol A8 d8L sl 94

_ﬂ‘j']*“ €3t dF FF
o £HEE F9MNA BAHY
zzM Z_}%‘%ﬂ%%_-E %7‘451" izt &
Z|Z2A 1vkgdd FEIIEeH, o] EgHL o}
Al Al 28k-gFol FdE o] %‘:1133 membrane©] 2|
] AMulasz dEdEct ErzUe ardEEe
20mL/min& %213}91231 d713E HAAY
membrane oFe] H2|¥o2H membrane EWH
L2dEE £9Y ¢ siA st sFY FuEs
AFAITE 1273 ojd o Wi kg 3-5Q
g fAsgen, e Age] SHEEE A
=3t A Fasdtt. MLSS FxE= 12000~

A 2] A4led 15(2000)

15,000 mg/LZ -FA8Hdch

4. 58 % 9 oy

Ad Ffagels HAS membraned T
Mulgrol| oisf Az Z&2 SAS] HEe 2
249 FA4AANEHSN Standard Methodsel 28]
BOD, COD % 558 #43l9en, JASCOAY
UV-vis spectrophotometerS o[ £3 F o
o4& T-N3 T-PE B34t g pHe #d
M=ol HANNAALY) pH meterE AH&38ke] 248}
il

m. #3 9 aF

1. #71% AA

SHH+E ez @V
membraned ¥ SMBRFTAQ d32 o 87
4 5 -rﬁﬂ'd}%lt} 27 #lee #7129 ot

HAH

L odl e 2 WEEe ngon o= £ A
@ HEr} T&"lo]sdn} EY 2 Zo 8 g4
© ®He /1F FEE vehlis HEHY 84l
sitt.

Fig. 2, 3& SMBRZ g ¢§ &H7|7F F¢9
g &9 BODst CODE uehd Zlelrd,

Fig. 2e1M Wbt st o], Ael52] BOD 73
+ 799 100mg/LelA 2000mg/L7HA] & BOD
Fatekel] BAGlel AFd FAHs 3mg/LolstR
A9 WEo| glflrk Fig. 3¢] COD 4-%+% w7t
A2 HMel+EE 0mg/LelstE BODe A9 &

\
g

g

——————
. #Raw water t
' @Treated water e T e |

& -1
24

g

*
* *

BOD[mu/L]
g

g

*
VAP A S L A A

]
I G I I TP N i R R l
i

Time[day]

Fig. 2. Removal of BOD during the experiments in
submerged membrane activated sludge.
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Fig. 3. Removal of COD during the experiments in
submerged membrane activated sludge.
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Fig. 4. Removal of T-N during the experiments in
submerged membrane activated sludge.
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Fig. 5. Removal of T-P during the experiments in
submerged membrane activated sludge.
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