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Abstract: Comparison of treatment effect is investigated using individual membrane and membrane

bioreactor (MBR) for micro polluted water. Hybrid of enhancement technique and MBR is also studied

through ammonia chloride, glucose and powdered activated carbon(PAC) added. The results illustrate that

the chemical oxygen demand (CODy,) and ammonia-N removal efficiency of individual membrane is 16 %

and 5% respectively. But the CODy,and ammonia-N removal efficiency of MBR reaches 35.3% and 44.5%

respectively. Hybrid of microbial enhancement technique and MBR cannot obtain high removal efficiency

for CODy,and ammonia-N by increasing the organic carbon and ammonia-N levels of raw water. 10% PAC

renewed raises the CODy,removal efficiency from 35.3% to 50%.

Key words: MBR; enhancement; ammonia; COD,,; PAC

(MBR)
[1-2] R

:2011-06-02

(1986-),
( )

[3-4]

MBR

(50878164) ;
(YRWEY1001)

’

MBR

(2008Z2X07422-005) 3

, (E-mail) zhangyongji(@ tongji. edu. cn,



11 , 129
s MBR , 1 R
) 1) L6-7] !
, MBR
. MBR /(mg+ L) 0.390~0. 830 0. 550
, CODy,/(mg » L) 3.930~5. 670 4. 560
o MBR ; NO; /(mg+ L) 0.014~0. 104 0.052
MBR 1
. UV, /cm 0.049~0.076 0. 068
[9-10] 1.3
(NH; -N)
MBR CODMn H
[11] 752N
1
2
1.1
MBR : 2.1
) 2 CODw,
PVC 0 1 mz ) C(,)DMn 4. 05’\'4. 97 mg/L,
0.01 pm , s CODwy, 3.41~4.60 mg/L,
, 10 min, 1 min, MBR CODy, 16%
4L, 1L/h, ’ CODu,
4 h, 0. 04 MPa, o
’ 6 ) ’ N 3
( 0.5 g/L), ’
[12]
6.00 100
AV 5.001 80
= 4004
i 5 W-m .
w ALK AR § 3.001 —— Ak e ﬁ
2 ool —a— HKE 40
Z PVC g8~ FBE
= i 160 L 20
el
w0 1o
o ik 12345678 91011121314151617 18
N “i K¥d
i
| | 2 CODNIn
T ST B P 3
3 ’ 0. 40’\’0. 93 mg/L,
1 0. 60 mg/L,
0.30~0.85 mg/L, 0.55 mg/L,
1.2 5.1% .

o




34

130
1.000 12 0.70
——HEKIREE 4 L 10 0.601
08001  —m— KA
0 LR " ~0.501
& 0.600 = n
g < £00.40
= .:‘: _‘ L6 HF §
g 0.400- r ) % go.so-
® I |
L] 0.200 A h—4 Lo @020 B —— HEAKURHE 20
X A A 0.10 —i— ﬂ?j@&ﬁ
0.000+~—————————————————+0 O I ...l T
12345678 9101112131415161718 13 5 7 9 1113 15 17 19 21 23 25 27 29
K#ud FEud
3 5 MBR
2.2 ,
s , [13]
,  CODw. s MBR s CODy,
¢ » 40%  95%,
(GB5749—2006) o CODy, 60%
CODuy, , 4.5 62 04 CODy,
. ; MBR CODy, 44.5%  35.3%.,
3.93~4. 97 mg/L, MBR CODMn CODMn ’ ’
2.73~3.17 mg/L, CODw, s
35. 3% R MBR s .
0. 40 ~ 0. 66 mg/L 0. 21 ~ 2.3 MBR
0.35 mg/L,MBR 44.5%,
6.00| 100 ’ ’ )
ﬁs.oo- Lso CODwy, 20 mg/L s
%u4.00- .

_60 -
ému-W ﬁ o 6 MBR CODwy,
3 3.
= L
82.00-A‘AA‘AAAA‘AA“‘AAAA“AAAAAAAA 404 ° ’ CODy,

+i££7k%i§ 20 20 mg/L, ’
1.00
il 2.53 mg/L. 90%
0.00 N —
1 5 9 13 17 21 25 29 ’
FKH¥ud . CODw, CODy,
4 MBR COD,, s 7d MBR CODy,
36.1%, 1
’ 2.3 NH; -N
CODy, s
o ’ CODMn 1) 1)
19%  39.4%, .
) 1.5~2.0 mg/L,
; . 7 ,
o , 3d . 0. 3 ~
s 0.4 mg/L, 3d 0. 14~

0.30 mg/L,



11 ’
25.00 100.00 CODy, e
& & & & o
20.00- :/ 80.00
":; 15.001 r60.00 £ 6.00 100
‘__E —— PEAKHRHE % 5.00
= 10.00 —a— ke 40.00 ¢ r80
5] =
S o R 2 4.00
5.00 ] L20.00 & " L60 £
——a__ L s o = :;3_007 A Ay & N @
0.00 . . . : . . 0.00 g W\H L40 W
1 2 3 4 5 6 7 S 2.00 -
K#/d —— ke E 20
1.00 —-— kR |
6 CODy, e Ffhe
0.00 . ‘ 0
1 2 3 4 5 6 7 8 9
, s KH/d
i [14] ,
8 CODy,
. ’ 9 b
, 5 40%,
, , 44 % ,
MBR . ,
2.50 100 10% ’
2.00- - 80 »
2 < °
E 1.50- - 60 5
= &
g 1.00 ——iKEE L a0 4 100 100
= —— KR
JRR' A L _.T" 0.804 80
N H\-\,._.——i-.—l—/.\._._. N :
B0
E 0.601 60 £
o00t—vr—— — 1o = @
1 23 456 7 8 9 1011 1213 14 £ 0.40/ 40 1
KH¥rd ®
=
0.20 120
7 MBR
0.00 ; . . 0
1 2 3 4 5 6 7 8 9
2.4 KHrd
0.5 g/L
9
. 3
. (14 ) .
10% ,
. 8 ’
% AC o D CODw,
R 10% PAC , DDy, ’ 6%  10% ;
2. L 2.51 L, .
95 mg/ 51 mg/ 2) CODy,,
35.3% 50%, PAC MBR 35.3%  44.5%
CODy, o .
, CODwy, » 3)
CODy ° CODy, .
’ 4) MBR



132

34

CODw, , o

[ 1] CHU L B,LI S P. Filtration capability and operational
characteristics of dynamic membrane bioreactor for
municipal wastewater treatment [ J ]. MEMBR.
Technol,2006,51:173-179.

[ 2] CORNEL P, KRAUS S. Membrane bioreactors in

industrial wastewater treatment European experiences,
examples and trends[ J]. Water Science Technology »2006,
53(3) :37-44.

[ 3] CHUNG J, NERENBERG G, RITTMAMN B E.
Evaluation for biological reduction of nitrate and
perchlorate in brine water using the hydrogen based

biofilm  reactor [ J .
Engineering, 2007,133(2) :157-164.

[4] MCADAM E J, JUDD S J. Immersed membrane
bioreactors for nitrate removal from drinking water:

Cost and feasibility[ J]. Desalination, 2008,231:52-60.
[5]

membrane Environmental

(D] : ,2006.
[6] , ; ,
L] , 2007,
20(6): 39-40.

CUI L1, HU XTAO-MIN, ZHANG XIAN-GUANG, et
al. Bioaugmentation treatment of domestic sewage by
bioflocculant-producing microbes[ J]. Urban Environment
&. Urban Ecology,2007,20(6) :39-40.

[ 7] HUANG Y T,ZACHOPOULUS S A, HORSFALL F
L. Effect of bioaugmentation process on sludge
production in activated sludge reactors for municipal
wastewater treatment[ C]// Western Canada Water and
Wastewater Assoc. Proceeding, 39th Ann Conference,
September 10, 1987, Saskatoon, Canada. Saskatoon:
Saskatchewan,1987.63-74.

[ 8 ] TIAN JIA-YU, LIANG HENG., YANG YAN-LING,
et al. Membrane adsorption bioreactor ( MABR) for
treating slightly polluted surface water supplies: As

compared to membrane bioreactor(MBR) [J]. Journal

of Membrane Science 2008,325(1) :262-270.

[ 9] HUANG Y T, HORSFALL F L, WONG J M, et al.
Bio-conversion of accumulated sludge with bacterial
augmentation process in aerated lagoons for municipal
wastewater treatment [ J]. Intern ] Environmental
Studies, 1986,28-41.

[10] SAGBO O, SUN Y X, HAO A L, et al. Effect of PAC
addition on MBR process for
treatment[ J ]. Purif. Technol,2008,58:320-327.

[11] CAI X J,KIM H S. The role of powdered activated

drinking  water

carbon in enhancing the performance of membrane
systems for water treatment[ J]. Desalination, 2008,
225.:288-300.
[12] , , .
L. »2002, 28 (11);
1-3.
ZHANG WEN-YAN, ZHU LIANG, XUE HONG-
QIN. Influencing factors on ammonia removal in
biological pre-treatment of slightly polluted raw
water[J]. Water & Wastewater Engineering, 2002,
28(11):1-3.
[13] s ; s
(7l .2009.,
31(4) :66-70.
CHENG JIA-DI, LIU RUI, CHEN LV-JUN, et al.
Application of membrane bioreactor in treatment of
micro-polluted source water [ J |. Environmental
Pollution &. Control,2009,31(4) :66-70.
[14] . MBR
[D]. : ,2006.
[15] s s . MBR
[l +2005,21(9) :43-45.
XU GUO-XUN, PAN SHENG-KAI, XU GUO-
RONG.et al. PAC-Membrane bioreactor for treatment
of micro-polluted raw water [ J]. China Water &
Wastewater,2005,21(9) :43-45.



