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Abstract: In order to realize the efficient treatment of high-concentration etching waste solution in printed circuit
board production field, the process of membrane absorption+Na,S breaking+PAC coagulation and precipitation was
established to investigate the ammonia nitrogen and copper removal efficiency of the actual high-ammonia-nitrogen
etching waste solution, and the process conditions were optimized. Single factor experiments were designed to ex-
plore the influences of pH and flow rate of feed liquid, concentration and flow rate of absorption solution, stages of
membrane modules and temperature on NH,"-N removal rate, mass transfer coefficient and membrane flux, and the
optimal operating parameters were determined as follow : feed liquid pH=10.5, flow rate of feed liquid was 3.6 cm/s,
absorption liquid concentration was 2.0 mol/L, flow rate of absorption liquid was 1.1 cm/s, film stages was 18, tem-
perature was 40 °C. Under the above conditions, NH,"-N could be reduced from 82 000 mg/L to about 100 mg/L, the
removal rate of NH,"~N remained more than 99.8% , the mass transfer coefficient was 3.38%x107° m/s, and the trans-
membrane flux was 40.7 mg/(m?*+s). At the same time, the process conditions of Na,S breaking and coagulation and
precipitation were optimized. Na,S was added to the copper ammonia complex at the condition of n(S*)/n(Cu™ )=

1.4, and 150 mg/L. PAC was added to the breaking solution for coagulation and precipitation, the copper concentra-
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tion in effluent could be controlled below 0.5 mg/L. The results of repeated experiments showed that the membrane
absorption method had stable performance in long-term operation, and had good applicability to the treatment of
high ammonia nitrogen production wastewater of printed circuit board. It was one of the effective technical ap-
proaches to solve the pollution problem of high concentration etching waste solution.

Key words:etching waste solution ;membrane absorption method ; hich NH,"~N ; parameter optimization
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Table 1 Main features of membrane components

E A 5% 18 B/ m® 1K /m M2 /um

HME /um

WAL T /pm BEJE /um FLER/%  TAEREE/C

Bi 0.5 0.24 250~300

350~400

0.1~0.2 40~50 40~50 4~45

S BT F ik 20 RO A BRI R el ), A
R 45 [ Cu(NH,), I (B # 2 2.09%10%)

NH, N J5i 2 ¥ J& #5534 86 000 mg/L, B4 4 28.9 mg/L,
FEK TR WL 2,

R2 MRIE KRS

Table 2 Characteristics of etching waste solution

K AR bR COD NH,"-N TP Cu Mg Ni Fe Zn
15 180~200 78 000~86 000 3-~5 7.4~7.8 27~30 0.7~0.8 — — 0.4~0.5
(i 186 83 260 3.6 28.9 0.73 — — 0.47

TE < B pH JE A 041, FAL 5 bR 50524 mg/L.

1.2 SRIEAHE
B R AL 3 Ak R v e R o 2] PR 1) T2 AR Gn T 1
F)?i—\‘o
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Fig. 1 Membrane absorption process device
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Fig. 2 Variation of ammonia removal rate , mass transfer

coefficient and transmembrane flux with pH of feed liquid
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Fig. 3  Influence of feed liquid flow rate on ammonia removal
rate , mass transfer coefficient and transmembrane flux
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Fig. 4 Influence of absorption fluid flow rate on ammonia re-

moval rate , mass transfer coefficient and transmembrane flux
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Fig. 5 Effect of absorption solution concentration on ammonia

removal rate , mass transfer coefficient and transmembrane flux
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Fig. 6 Effect of temperature on ammonia nitrogen removal rate ,

mass transfer coefficient and transmembrane flux
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Fig. 7 The mass concentration of ammonia nitrogen varies with
the number of membrane components
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Fig. 8 Variation of Cu mass concentration with n(S*)/n(Cu*)
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Fig. 9 Variation of Cu mass concentration with PAC dosage
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Table 3 Operation results of etching waste solution treated by membrane absorption method
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