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Table 1 The main ingredients in the waste

water of this mother liquor
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Fig. 1 The rules of the conductivity changing with time

under different voltages
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Fig. 2 The impact of voltage on desalting time and

energy consumption

PRl 1K 2 a] 2 PR, A T AR R3S, B
TR 7 I st ) B St AT, PR R AR A R AT
KIN, TEAR RS TE] N, Bl 15 F RS A BG hn, BEER
KB ER R R REFER RS LT FEERER
FEM 15 V2225 VI A, ik s 1] 4 i 20OR:
WD, HLSR R RS R, O= R 7ER
AT, B ras i 18059, B FiE Bl R
1%, B 5 FRAE F R R 3G I, Fe B AT A v 3 0 I 3
SR, B TRz A | )R RS HUR R R R
K8 R B ) B e R AT, i s ) (%) 388 0, B 0% K
SRR, S Eh R W R, (2 e
JEM 25 VIENN 230 VB, B K LR R R

2014FE 165578 43



BT ER B TE) 48 ORI, R TR R LR
ERT BT T s Bl fitd, Z9FEE T
88 M T T T T AR T S B v A A
R 1R DX 3, it G 28BS P ke 2= W AL B 5, LA B B
BT IER BT T E MRS, S B bE R e R
I, BRI K IR RCRIE AN W BeAh, BT
PR R T R AL LS 9 I, S BB L R
P3N, AR T FRRRFE RS B B . PRI, 2R % 8
LR I R REAE S W S AL L Z T, R
25 V A E B R T Je ST
32 RUERBERELITAE IS IZH T

T EHEBITAE RS Z —. WS
Bk B R, T DR R B TR R 1T
R R S S N R 8 N T e R R e 4
T T 0 1) T 8 e 3 IX e, A 20 2 v ke 25 W Ak 3R
S RGBT B R AN AR TC R
il 3G A, X P KR EAIY B, 0 T
ISBNFRAE R 73 B RO, T LA B ATIRIL = R 4R
P A T E — 2 Y LN, 7R ORIE I B 80%R  [+]
RS FAR A ML B % R s AT A R
FETHTA N 5 ~ 10 en/s, ¥ HIVRIL E VR4 2 i %
R 1:1.25 (0.8) (1:1 (1) ,1:0.75(1.33) k475K
U5, 5 S0 i LT I e R s e, A5 SR &L 3
El 4 PR

60

[ = w
(=1 (=1 (=1
T T

5%/ (ms-em™)
=

0 20 40 60 80 100 120 140

Ff 18] /min
B3 N[E)HRIE b B Bk 7k B 5 2R e B (B 2R 44 B 2%
Fig.3 The curve of conductivity changing with time

under different velocity ratios
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Fig. 4 The energy consumption and organic matter

intercept rate under different velocity ratios
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Fig. 5 The influence of temperature on the desalination

time and organic matter intercept rate of electrodialysis
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Fig. 6 The curve of permeation conductivity and flux of

the reverse osmosis membrane process
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Study on the treatment of waste water
of the cephalexin enzymatic process by
the combination process of
electrodialysis and reverse osmosis

Ruan Huimin', Huang Jie', Li Jian', Shen Jiangnan'?,
Wang Jiade’, Gao Congjie'?

(1. Ocean College, Zhejiang University of Technology, Hangzhou 310014, China; 2. Centre of Membrane
Science and Water Technology, Zhejiang University of Technology, Hangzhou 310014, China; 3. College of
Biological & Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

[Abstract] The salt in the waste water of the cephalexin enzymatic process was removed by
electrodialysis. The influences of operating voltage, velocity ratio and temperature on the desal-
ination process were investigated. The change of the permeate flux in the reverse osmosis sepa-
ration process was also studied. The results showed that the electrodialysis process performed
better in desalination with the organic matter retention rate reaching 99.50 %, the energy con-
sumption of 3.65 kW - h/kg at the conditions of the flow of 500 L /h (velocity ratio of 1:1), the
operating voltage of 25 V and temperature <30 °C. During the reverse osmosis separation pro-
cess, the decay of permeate flux was slow and acceptable, and the water recovery rate was
75.67 %. All results showed that it was feasible to treatment the waste water of the cephalexin
enzymatic process by a combined process of electrodialysis and reverse osmosis.

[Key words] cephalexin; waste water; electrodialysis; reverse osmosis
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