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Fig.1 The cyclization reaction and decopper reaction in

berberine production

22 EEZEAMEKNEKES S

ARACHE 25 ] (Y 18 R B R KR IR T
B R R RN T 25 R IE K iR 30 £,
VR K 5 A (o, LA SR B A R SR, K B S b
W1, tER LRI, B R R K S — oK
SR IR BRI IR K , A LAY AR = A
IR R 2, LR JE T A Ak ik IR K I T 4
Ja& RN Er R B ERAR R, AN IE AR A kAT A B
WA FEALTRAL B
23 BHEZSREKLEIZLLIE

B R T R KO — A AL (R b 2E S
255K, Joie HAEHE AR SHEA R 25T P75 7K
ARERT AR 26 HH R ) AR 2 2R Gt IS K i 3R
WAAHEAT AL . 2] AR B R AR T 2R ) A B
T R A R K B A B, SR FH T2 R
fife , A3 K A B U BE 244 3 000 mg/L, Kb FEAK
FILIT 50.0 %, A BS H KA 25 ) 25 A5 K i A
WAk 3 B N P R, 25 38 V) B AR X
AN[)

BT X ¥ 2 A R K R B B TR Tk
T FL AR B - 5S4 | F Ak 2 A T R T A
W R A5 NI ) Bl I, 7 A PRI AbFREL
B R FHIG A L, e TR R A i 7o 4]
G2 TE RN ALk 2 2 1 R
45 SIS R A AR . BT — T IR
AR S BB AR B R TR S AT T
WUHE, 55 0 R I SR 1) B A8 A 2 R — T TR Ak ke
MRE, DLBIEAN LS 0 PR K REE A A AR T AL FE

90 HEIENZF

3 BEZRAEEKNNMUREHR

BT R T A K A el H A R B sC B A
T2 A3 /IR0 3 B A 2 s A BERLASE
1.0 L/h, 328 A BRI B Al S 1 i | 85 S8 48 S A
NN IR R NSRS E e & 1 I e
JE 5 1o R B PR AR S L 25 R B R A ML
B R IVE S Sk € A WU O v SR e ) D
A LS, BUAE A DxH=4 cmx40 ecm (D R [ W #E
EAR  H ROV AE R BE) A R Rk e A ek (I
Fr R 32.0 em, ARUHAIATY R 0.4 LA L
H1.75 kg/L) o R AR IR A TRALUE M L E K
RS, b A 1K ek R s K L b
v tH K B 5 E Sz 1T .

B —

e

—_
MY () _H
— 'L_'J"" i

2 BEZRSWEKNMULBEEE

Fig.2 Schematic diagram of lab-scale copper-containing

L, |

berberine wastewater treatment system
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Fig.5 Schematic diagram of pilot scale experimental installation
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Pretreatment and copper recovery from
chemosynthesis copper-containing berberine
wastewater by Fe-C microelectrolysis and ion

exchange combined process

Zeng Ping'’, Song Yonghui'?, Cui Xiaoyu'?, Duan Liang'?,
Qiu Guanglei'?, Xiao Shuhu'?, Ma Yinchen'?, Shan Yongping'’

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. Department of Urban Water Environmental Research, Chinese Research Academy of Environmental
Sciences, Beijing 100012, China)

[Abstract] For the copper-containing berberine wastewater produced by pharmaceutical chemosynthesis
of Liaohe River, the Fe-C microelectrolysis reactor-ion exchange column combined process was selected accord-
ing to the the characteristics of the wastewater. The lab- scale and pilot- scale pretreatments were carried out. The
results showed that for the influent wastewater with chemical oxygen demand (COD) concentration of 60 000~
80 000 mg/L, copper concentration of 12 000~18 000 mg/L, berberine concentration of 1 700~1 900 mg/L, the
removal efficiencies of berberine and Cu”>” were higher than 99.0 %, and the concentration of berberine and Cu**
in effluent were lower than 1.0 mg/L and 0.5 mg/L after lab scale experiment. For the pilot scale experiment, the
CODc, removal efficiency is higher than 44.0 %, while Cu’" removal efficiency is higher than 79.0 %. 12~13 kg
bronze per ton wastewater could be recovered. The Fe-C microelectrolysis reactor-ion exchange column combined
process showed good pretreatment effect and released the pressure of biological wastewater treatment in the next
stage.

[Key words] chemosynthesis pharmaceutical wastewater; Fe-C microelectrolysis; ion exchange column;

berberine copper-containing wastewater; pretreatment
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