23 4 Vol.23 No.4
2007 7 WATER RESOURCES PROTECTION Jul. 2007

350002

X12 A 1004-6933 2007 04-0069-04

Prevention of membrane fouling in submerged membrane bioreactor

Al Cui-ling
College of Civil Engineering  Fuzhou Unwversity — Fuzhou 350002 China

Abstract The relation of aeration rate with wastewater flow designed bioreactor height and flowing section area of main
and sub chamber was analyzed theoretically as well as the relation of the critical velocity of membrane fouling outside
with the internal suction pressure and the width of main chamber. The relation of critical velocity of membrane pipe inner
fouling with membrane pipe diameter and the attraction on membrane wall was also studied. The principle of chemical

method for eliminating membrane fouling was obtained.

Key words submerged membrane bioreactor hydrodynamics membrane fouling critical velocity aeration rate

K | BRARAT,
12 1 .

M
I
2 # ik
b L HEH
1
2
1
1
1969 — E-mail aicuiling@ 163 . com

69 -



Q:+0,0 4

Vlzmax = W
I il B Jhl Qz + Qq 2 d
o ) V.= hwl _
r 1
o PR 0y + o p"p; et 1n( Po +ppgh‘)
0
(U]hl >
z € z
2 ez = Qg1 Po + pghi
Q. po+ pgz + qu Po + pghi
2 z f z
F,
[z = pgwe z
h
3 F, :[ 'fzdz =
Qz>> QL = "0
Qws Q.= Qwi = Ow g Jhl Cur_po + pehy dz =
e Yo Q. po + pgz +Qq1 Po + pghi
h
o, Qa1 POQ+ 0o8hy 1n(1 N
A A Q-po + Qu po + pgh
<_Q|(12 Onr g, FZ = ‘OQZ
Vlzmax - VIO
| q
- Qu_po + pghy_| (1 N Q. pgh,
q, : Q. Q-po + qu po + pghy
QZI QH'I Q Qq 0 - qu 8
E%I/‘ (O z w1
i
8 Qq1 hy w ©
Q,WZ_ Q’W]_ Q,WI - QW] Qz Qz Vlz Vlzmax Vz
+ 0w Qu— Qw— Qw2 hO
= QWl - QL qu_ Qm_ q.— h1 h2 4 ws
0—
Ou— b
3
W h, < £I o | |=
0
Qq1 Po 1Y g v ‘_ v
z =R =5
0,z = Qg po + pgh ] 4
! po + 08z
z V() = w] + wy h()
Vi Vi
V]zmax Vz 5
Qz + Qq h’l Qz + qu .
Vio = w1 T 2 pghy = pghy - o
Q-+ 0, =
Vi, = 4wl— 3 hy = hy — s 9
! 08w

70 -



thlr---':-""; Fylw,
5
14
wlhl + w2h2 =V + W] + wy ho 10
1 (M
e, hi :EJ0€ z dz
V = €L] h] h1w1 11
9 10
Fz o
h]CU1+CU2—V +pgw1+ w]+w2h0
12
hi hy
hlmax
V%zmax
hlmax hl 2 13
V2.
Ah = hypy — hy = L 14
1 1 2g
Ah
ha ha
6
_|
IS < | g
<
-1
6
3
b
b 3
My _ (;x) 5
umax - b
Y WUmax
u, y m
m=4~9
V

V= leaxJ.b/z(L) mdy _ U max

=520 b2 [ m=toe = Tem VY
16
y=ad d
up
) v ()
Uy, V
) b\™
V = —(7) 18
l+m 2a ™\d
3.1
3.1.1
P:
F,
Fy
F,
Fy
kEou*
ap az aj
7a*
L L
F et
(a) U 1L 38T (b) R Sk
7
F, = pu 2a,d Fp = pu”azdz
F. = pazd®> Fy= F, - Frk
F, > Fq
F,=Fs= F. - F ksu™? =
pza3d2k
payd® + pary d*k
K’ _ a3k
pay + pazk
u’ o= K’@ 19
u, = u*
K!
19 18
T e m o
V.
b m
Ve = 7p. ’l 20
V>V,
3.1.2
7

71 -



b 7 b F, F F, > - 24 22 V.,

F:+ F, k ' m
s =X () Vap—am. 25
l+m 2a ™\d
25
P:
V>V,
3.2.2
V
8 b
V>V,; Vc Ft:Fs: Fx+Fc_ka
*x2 asps + azp; dzk
YT o d v pandih
P
Vv pay + park
vV u™" = K"\ ayp, + asp, 26
K/// ( b)m
v, = —2> 2 — 27
3.2 ©T Nam 2a m\d) VDT Gk
V; y=ad
Up
) AL
u, = umax(b/2 = 1l+m Va b2 21 V.
223 Vi
up b\™
T 1 N
l+m 2a ™\d V>V,
3.2.1
8 a 4
Ps F, =
pxa4d2 a.
L L
Vi Vi
F _,li/_F _Q F,_,lifi -
rHE FA
(@) R 115347 (b) i St b.
8
F, > Fg = Fx—FC—ka 23
uH = Uy
C.
FL:FS: F,,C—F(.—F/k VC
uxxz _ ayps — azp; dzk
T opayd? + paydik
o [k d.
pay + pazk
u** = K” V A4Ps — a3p; 24 76

72 -



6

10

11

12

13

2004.
LAURA A NIFTRIK V. The
intracytoplasmic compartment in anammox bacteria J . FEMS
Microbiology Letters 2004 233 7-13.
MIKE S M STROUS M. The anaerobic oxidation of ammonium

J .FEMS Microbiology Reviews 1999 22 421-437.

anammoxosome an

J. 2005 15 1 27-28.
SCHMIDT T SLIEKERS O. Aerobic and anaerobic ammonia
oxidizing bacteria-competitors or natural partners J . FEMS
Microbiology Ecology 2002 39 175-181.
SCHMIDT I SLIEKERS O. New concepts of microbial
treatment processes for the nitrogen removal in wastewater
J .FEMS Microbiology Reviews 2003 27 481-492.
RICK W STUART M. Microbial nitrogen cycles physiology

genomics and applications ] Current  Opinion  in

Microbiology 2001 4 307-312.
SLIEKERSA A DERWORTA N. Completely autotrophic
nitrogen removal over nitrite in one single reactor J . Water
Research 2002 36 2475-2482.
STROUS M GERVEN E V. Ammonium removal from

concentrated waste streams with the anaerobic ammonium

14

15

16

17

18

19

oxidation different  reactor

configurations J . Water Research 1997 31 8 1995-1962.
DALSGAARD T THAMDRUP B DONALD E C. Anaerobic

anammaox process in

ammonium oxidation anammox in the marine environment
J . Research in Microbiology 2005 156 457-464.

THIRD K A SLIEKERS A.The CANON system completely
autotrophic nitrogen-removal over nitrite  under ammonium
limitation interaction and competition between three groups
of bacteria J . Systematic and Applied Microbiology 2001
24 588-596.

SLIEKERS A THIRD K A.CANON and anammox in a gas-lift
reactor J .FEMS Microbiology Letters 2003 218 339-344.

NIELSEN M BOLLMANN A. Kinetics  diffusional limitation

and microscale distribution of chemistry and organisms in a

CANON reactor J . FEMS Microbiology Ecology 2005 51
247-256.

2004 24 6 1007-1013.

2005 27 3 67-71.
2005-11-26

72

] 1998 19 2 35-
38.
J. 1999 20 3 38-41.
. M .
1982 124-129.
M .
1982 153-161.
2005-12-26

64

M . 1993 80-
84.

M . 2004 3-7 162-169.

76 -

J . 2004 11 11-13.
J.
2004 12 29-32.
J. 2004 4 118-121.
2006-04-20





