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Abstract— A combination separation system is composed of three parts, simple microfiltration unit for the
pretreatment of real waste IPA, pervaporation unit with plate and frame type module(the effective
membrane area 9,040 cn), and simple ultrafiltration unit as a refiner. Ultrafiltration module with hollow
fiber membrane(MWCO 10,000) used to purify waste aqueous IPA solution.

In addition, the flux of CMPA-K * composite membrane for waste aqueous IPA solution was very
steady-state with long experiment time(30 days). And the standard deviation( owas 0.152 and then the
coefficient of variation(CV%)was 10.82

The IPA concentration on the membrane performance using pervaporation module system could be
increased from 89.85wt% to more than 99.90wt% in about 8hr at operation temperature of 70 Tusing the
pervaporation module system.

Therefore, a combination separation process system of simple filtration and pervaporation was very effective
for the purpose of the IPA purification and reuse from industrial electronic components cleaning process.
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Fig. 1. Photographs of ultrafiltration module used
as final-filter.

Table 1. Specification of the combination separation
pilot system

Pre-filter unit
Prefilte Cartridges & microfiltration membrane
Type Wind type combination filter
Micron rating ~ Nominal 1 and §

Pervaporation unit
Membrane CMC-PAA type composite membrane
Module Plate & Frame type
Membrane area 9,0400mz

Feed pump Centrifugal type
Vacmum pump  GCD-135XA type
Feed heate 3kw power

Finakfilter unit
Final-filter Ultrafiltration membrane
Module Hollow type
Membrane area  4.2m’
Flux 0.9m’for
MWCO 10,000
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Fig. 2 . Schematic diagram of a combination separation
pilot system.
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Fig. 3. Photographs of combination separation process
system for dehydration purification of waste
IPA solution.
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Fig. 4. Effect of operation time on the total flux

of the CMPA-K' composite membrane in
95wt% aqueous IPA solution at 70 C.
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Table 2. Operating condition and specification of
pervaporation pilot unit for IPA concentration
Operating condition

Feed circulation rate : 100 #/hr
Feed temperature at module inlet : 60 T
Permeate side pressure : 0.7 ~1.0torr
Permeate side cooling temperature : -20 C

Specification

Membrane : CMPAK " type
Effective membrane area @ 9,040 cm™(in 2 stages)
Module type : Plate & Frame type

Cooling system

Feed solvent

Feed concentration
Product concentration

: 2-step refrigerator
: IPA (iso-propanol)
: 89.85 wt%

: 9990 wt%
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Fig. 7. Pilot test of combination separation process
system with the CMPA-K'" composite nenbrane.
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Fig. 8. Effect of particle size measurement after
separation purification of waste IPA
through combination process system.
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