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Abstract; There are some common problems, such as short service life of the reverse osmosis
(RO) membrane and insufficient capacity of the dual membrane system in the printed circuit board
(PCB) industry. Based on the investigation of several demonstration companies, the raw water was
divided into two categories: light wastewater and heavy wastewater. The light wastewater was directly fed
into the RO system on the basis of the removal of some oxidizing substances ( such as residual chlorine) .
Meanwhile, the heavy wastewater was treated by the Fenton oxidation process to simultaneously remove
the organic pollutants and heavy metals before entering the dual membrane system, and the Fenton
oxidation process could break the copper and nickel complexes. The parameters of Fenton oxidation, such
as pH, reaction time, the dosage of hydrogen peroxide and the ratio of hydrogen peroxide to ferrous
oxide, were explored in bench experiments and verified in a pilot project. Furthermore, a biological
aerated filter ( BAF) was added after the Fenton oxidation process to further remove the COD. Under
these conditions, the COD and copper ion in the effluent were less than 120 mg/L and 2 mg/L,
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respectively, which met the requirements to enter the dual membrane process. Therefore, a technology

for PCB production wastewater pretreatment based on light and heavy wastewater diversion and

simultaneous removal of organics and heavy metals by Fenton oxidation was determined and demonstrated

in an actual project with an expected performance.
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Fig.1 Flow chart of reclaimed water reuse by dual membrane
process in a PCB company

ERGRKE R 700 m/d, H A g R 16
X, OB E RS i fERE S H] ) CPA3 - LD, JEAf
JoT R 0 A T R W e S5 oA B 36 3. IR RS
PR 0] 2 BEAEAE LR (R S8 B PR RE T R i,
PAE TR — K RO JBE, S0 32 5, A &, RGETC
BIEH 147 T HAERRS I % w2 P it AT
T AR RE | i e B AR 3R G800 I 7K K T
ANEAFE K bR e, FE LA COD Hl Cu®* W
P, R GE T G WK AN RRE AT 1 R .

R TR bRz AT ) e R R, PRAZH 4 B
PR LT AR 5 A

O FXRIBE RGN 5 R SR U
() B B A B G TR ERE A RIS T
Sy AIHEAT T AR ZE A K S P RE I R, I HOX
SCTBE AR F AT SOUL A0 AT , o TR 8y D AL

@ Aok B R K K RN 1 ) A, R FH 250
AL TIAL I T2 [ 28 B R AR 7 BR K vh i A AL A
HE4JE, LIRS RS ER G K BOK &

- 101 -



H3T A H17TH

T OE % K H K

www. cnww1985. com

2 R 55
2.1 REEZRGRYNEERESDH
2.1.1  pihexilist

SR P AERE 2N 7 A AR v 45 1 X S 38 B A
JBER AR AT, HARA BT 1 500 mg/L ) NaCl
IKIEWL, JE 1R 1,55 MPa, [ 15% 158 J
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Fig.2 Partial magnification picture and SEM picture of a
reverse osmosis membrane after separation

2.1.3 BT IT R e Lo GE b

SCHR[ 3 ] 6 X6 52 3 15 Y i fa 0 T T R )= 1
TCR A AT T, a5 SRR, 15 Y nt, R G
R & C N0 =FIcE, &5l h70.14% |
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Fig.3 IR spectrum of a reverse osmosis membrane after
separation
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Fig.4 Monitoring results of residual chlorine in ultrafiltration
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Tab.1 Quality and and quantity of wastewater to enter the dual membrane system
COD/ W/ HLS R/ HET/ RA/ K/
G
o P g 1) | (me 1) s oem ™) | Gmg 1) | (me L) | (' d
R IR 7K 3~5 144 191.6 7 800 300 3.968 40
fb2aE K | 3~5 750 21.5 4 090 50 1.136 60
AR AT B 2R 1R 7K 7~9 450 84.2 5240 60 1.729 100
2.2.2 /NAER B 30% ) \H,0, Rk LG (H,0,: Fe* ™, P ik 2

© HAHRIIEZIALSS
/MR T2 2R 5 TE AR E S R A 1
BB T4t MR e A RS, B 25 WA ik 1y
SR R pH {H L H0, Bl (W E

Fe) RS IS ], 25 AN PR B i 3 K P IEAS
I B R AP g R sk 2 s, a5 K
RFR 1 PR =R g K IR EC I B, COD R FE 7E 400 ~
500 mg/L ZJH]

®2 EXHAERITMER

Tab.2  Design and results of orthogonal test

RS | pH{E | H0, #i/(mL - L") | H,0,: Fe** | Jiifl/min | COD/(mg- L") | COD %K%/ %
1 3 1.0 10: 1 20 328.9 30.9
2 3 1.5 5:1 40 297.0 37.6
3 3 2.0 1:1 60 239.4 49.7
4 4 1.0 5:1 60 140. 4 70.5
5 4 1.5 1:1 20 197. 1 58.6
6 4 2.0 10:1 40 230.4 51.6
7 5 1.0 1:1 40 197.1 58.6
8 5 1.5 10 : 1 60 246. 1 48.3
9 5 2.0 5:1 20 327.5 31.2
k, 118.2 160. 0 130. 8 120.7
k, 180.7 144.5 139.3 147.8
ks 138. 1 132.5 166.9 168.5
K, 39.4 53.3 43.6 40.2
K, 60.2 48.2 46.4 49.2
K, 46.0 44.2 55.6 56.3
R 62.5 27.5 36.1 47.8

MIEAZR IR ES R n] LA, U5 4 (4 BERCR
lf, COD L BR#FE K 70. 5% , FedE W AT .
pH {E /4 H,0, #h05EH 1.0 mL/L H,0,: Fe’"

5+ 1 OBIIFE] g 60 ming AR4EEEAS N T B 2E R
{ELRT UV, pH ARG 23 951 480 A S 52 B K, 4%
DR Xk Ak BSR4 DR /NI A < pHLAEL > S IR
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X} COD ) 25 B RAL Ky 40% J2 47, X ] fg & A
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COD ZBRZB M A PT T R Bk, 256 % 1%, 16
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T R e B a7 . R E ISR R
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Fig.5 Removal rate of COD and Cu** by Fenton process
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Fig. 6 Removal effect of COD by BAF at different hydraulic
loads
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Fig. 7 Process flow chart of demonstration project after reconstruction
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