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5
, 10.6 h, -
3
, : , ( ).3
:300 mm x 150 mm x 350 4.
mm, 13.5L. 4
, , (PVDF Table 4 The operationa parametersof MBR
1 ’ 10 /d
), 0.091 8 n?. /(mg-L" " / (kgBODs/ kgV'SS d)
1.2 1 4 000 10 0.29
2 5 500 16 0.23
' 3 7 000 26 0.19
1.
( BODs N P=100 5 1).
pH 6.8 7.2
2. 1.3.3
1
Table 1 Compostion of the synthetic wastewater (CoD) .
0
[ (mg-L~ 1) [ (mg-L- 1Y (o1,
CsH120s 600 CaCl, 0.6
NH,O 83.4 Fe» (S04) 3 0.3 2
Nad 3.5 NaHCO; 150 -1
2 (1) (Darcy ) o
Table2 Hfluent qudity of the MBR
e uent quality e ] :A_p 0
COD¢ NH;" - N oH H Rt
/(mg-L" %) [ (mg-L"1 / J L/ (mP-h) A p ,
642.0 21.8 6.8 7.2 15.0 Pap Pas R 1/m
1.3 D, :
[9,10] A
1.3.1 Ry :—Jp (2)
3 ¥
3 Ri=Rm+ Ret+ Ri (3)
3 , - 2 ’ Rm ; Re ’
) ; Ri ,
3 A1/ m.
Table 3 Factors vaue of orthogona array desgn
, (2)
/ (mg-L™ b [ (m*h Y/ (min-min" Y , ;
1 4000 0.3 10 4 [exp(R) t
2 5 500 0.5 10 3 R ]
3 7 000 0.7 10 2 5
1.3.2 ) 0.1% NaClO
3 3 2h, : (2)
4 000 ,5 500,7 000 mg/ L .3 Rm. )
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Table 5 Anaydsof orthogona array method results

(EPS
[(mg-L™Y) /(m*-h?Y) ’ -
1 4 000 0.3 10 4 4.85
2 4 000 0.5 10 3 4.85 ’ ’
3 4 000 0.7 10 2 5.83
4 5 500 0.3 10 3 3.20 .5 500 mg/L -,
5 5 500 0.5 10 2 4.21 7000 mg/ L ;
6 5 500 0.7 10 4 2.95 7 000 mg/ L ;
7 7 000 0.3 10 2 6.62 4 000 mg/L ,
8 7 000 0.5 10 4 5.72 , . 5 500 mg/L
9 7 000 0.7 10 3 6.49 , 2
K1 15.53 14.67 13.52 44.72 232
Ka 10.36 14.78 14.54 3 , 10 4
Ka 18.83 15.27 16.66
Ki 5.18 4.89 4.51 ’ ’
Kz 3.45 4.92 4.85 '
Kz 6.28 5.09 5.55 ’
, 2.3.3
Ro , Rm
Ri, Ry Re. ,
2.2 3
COD 17.9 61.0 mg/L ,COD 91 % ) )
97 %. 0 0.79 mg/L, 0.3 mh
96.4% 100 %. , 4.
2.3 2.3.4
2.3.1 )
3 4 000 5 500 6 : :
7 000 mg/ L , 5 500 mg/ L
£ Eof = o
%4 ' }i’ 4 / ZE, sl ” .
252 - % 2 - E? 2 L
i &0 : . "3* - -
0 ' : ®" 04 103 102 &0 o3 05 07
4000 5000 7000 ‘ e i3
R EE X (mgL™) 58T (8] t/(min-min ) BAIRIE/(m® h )
2 3 4
Fg.2 Hfect of dudge concentration Fg.3 Hfect of suction with nonsuction Fg.4 Hfect of aeration
on membrane fouling time ratio on membrane fouling intensty on membrane fouling
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Table 6 Extreme difference of the desgn factors ) ,

1.10 0.20 1.04 ,
2.3.5 ' ’
3
5 1 1
80 1 i)
B ( ) 1
60|
S | )
< a0} ’
=
Z20f
- 3
0 1 1
1 2 3 1) (
A= 9 )2 L 88 55 3
O— Do — “\
5
Fig.5 Diagram of membrane redstance distribution 2)
5 ’
2.4
3) ’
[12]
. 5500 mg/L , 10 4,
! ( 0.3 m% h.
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Influence of operational parameters on membrane pollution
characterigtics in flat sheet membrane bioreactor

WANG Zhiwel , WU Zhichao, GU Guowei, YU Guoping
(Pollution Control and Resource Reuse Research , State Key L aboratory , School of Environmenta
Science and Engineering, Tongji Universty , Shangha 200092, China)

Abgtract : An orthogond array desgn was adopted to anayze the various operationa parameters on membrane
fouling in a submerged flat sheet membrane bioreactor. The order of the operationa factors according to the inmr
portance to the membrane fouling should be the dudge concentration, the ratio between suction time ,nonsuction
time, aeration intendty. The optimum parameters are dudge concentration 5 500 mg/ L , the ratio between suc
tion time, and nonsuction time 10 4 and the aeration intendty 0. 3 m*/ h. The distribution of the various res s
tance was a9 analyzed. Tedt resultsindicated that the main part was the outsde redstance, © to dleviate the
aggradation of dudge cake and gelatin folium was an important measure.

Key words: flat sheet membrane bioreactor ; membrane fouling; wastewater treatment

( 25 )
Separation of proline and serine by bipolar membrane electrodialysis

WANG Hui, YU Lixin
(Department of Chemical Engineering, Tdnghua University , Beijing 100084 , China)

Abstract : Taking proline and serine as example, the theoretical feaghility and experimenta achievement of the
separation of neutral amino acids mixture by bipolar membrane eectrodialyss were investigated. On the base of
theoretica calculationsof theionic compodtion in the wlution of mixed amino acids, thefeagbility and operation
of the separation by bipolar membrane electrodialyds were predicted. . The theoretica prediction isin good &
greement to the experimenta results. For such a system, an excellent sngle stage separation can be realized by
the addition of suitable amount of base to the mixture. For example, a 50 % lution of the mixture will be spar
rated into a solution with a purity of more than 90 % when appropriate amount of NaOH is added to the mix-
ture.

Key words: bipolar membrane; eectrodidyss; amino acid; proline; serine



