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Abstract: In this study the nanofiltration (NF) membrane treatment of a sulfuric acid waste solutions containing copper
jon (Cu™) discharging from the etching processes of the printed circuit board (PCB) manufacturing industry has been stud-
ied for the recycling of acid etching solution. SeIRO MPS-34 4040 NF membrane from Koch company was tested to ob-
tain the basic NF data for recycling of etching solution and separation efficiency (total rejection) of copper ion. NF experi-
ments were carried out with a dead-end membrane filtration laboratory system. The pure water flux was increased with the
increasing storage time in sulfuric acid solution and lowering pH of acid solution because of the enhancement of NF mem-
brane damage by sulfuric acid. The permeate flux of acid solution was decreased with the increasing copper ion
concentration. Total rejection of copper ion was decreased with the increasing storage time in sulfuric acid solution and
copper ion concentration, and lowering the pH of acid solution. The total rejection of copper ion was decreased from ini-
tial 37% to 15% minimum value.
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Table 1. NF Membrane Module Using for the Treatment of PCB Sulfuric Acid Etching Waste Solution

Module model Flux Rejection (%) Max. Operating pressure (psi) pH range

Koch Co.
SelRO MPS-34 4040
4 inch x 40 inch

2,100 GPD*

at 100 psi 35 (NaCh)

510 0~14

*GPD = gallon per day

Table 2. Typical Chemical Composition of the PCB Sulfuric Acid Etching Waste Solution in A Electric Company

2

Component Cu SOy T-N Cl Fe
Concentration 28.3 g/L 24.5% 1.1 gL 0.51 g/L 1.5 ppm
Reducing
Valve
Pressure
Gauge
X V1
Pressure
Transducer
Dead-end Cell
Membrane
A Pressure
===, Transducer i [= =]
______ ]
PC
2y
Nz Cylinder Feed
Reservoir
Electronic
" Balance

Fig. 1. Set-up for daed-end NF membrane filtration system.
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Fig. 3. Flux-time trends of etching waste solution with change of the storage time, pH and Cu concentration
ution (Dead-end NF filtration at AP = 20 bar).
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