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Semiconductor Industry is the major
financial input in Taiwan. However, aong
with the evolution from 200 to 300 mm
generation, the water consumption growth
follows with this trend. It is a critical issue
to solve the problem of water saving in IC
industry growth.

CMP process (Chemical Mechanical
Polishing) occupies 30-40% of total water
consumption and hence the wastewater
production is huge, too. This research is to
find an appropriate treatment for CMP
wastewater treatment and reclamation.

For wastewater containing submicron to
nano scale particles, appropriate coagulation,
prior to membrane filtration, can capture
most of the colloidal particles. Therefore,
high flux and low fouling extent almost can
be then confirmed. However, dissolved
organic matter will caused serious fouling
within the membrane.

In this study, PACI, Alum and Ferrous
sulfate was used to examine the effect of
coagulation on CMP wastewater. Optimal
pH operation range for the three coagulants
was 4-7, 4-6, 4-5, respectively and most of
the depletion in turbidity results from the
removal of colloidal silica. The removal of
activated Silicawas found to be increase with
pH elevation. However, the effect was
unobvious. Even 60 mg/l of alum was used,
the residual activated silica was still around
20 mg/l. In flocculation test, five flocculants,
(+)PAA, (-)PAA, neutral PAA, (+)Epi-DMA
and (+)DADMAC, was used. The result
showed (+)PAA had a best performance in



membrane filterability and this was
consistent with the result in minimum
particle analysis. The compact cake
governed the filtrate quality if no particle
penetrates through the membrane. All of
the flocculants interfered the adsorption of
activated slica onto floc. The usage of
NaOCl actually enhanced the membrane
filtration. In this study, 5 mg/l would raise
permeation flux virtualy two folds.
Obvioudly, critical flux will be raised in this
operation.
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1 CMP
Item Value
pH 8.82
Turbidity 340.38 NTU
Electrical Conductivity |104.9 uS/cm
TOC 33.86 ppm
Total silica 894.6 mg/L as SIO,
Activated silica 57.0mg/L as SIO,
2 0.1 ppm CMP
EPI- ,
Only Coag.| PAA( ) | PAA(n) | PAA( ) DMA’s DADMAC's
- 2.26 1.22 1.38 4.04 438 3.05
Turbidity(NTU)
- 0.19 0.41 0.26 0.68 0.12 0.37
Turbidity(NTU)
i 29.1 327 321 310 29.5 29.6
SO, & (pPM)
1min 3 1min 1min 1min 1min
10 sec ¢ 42 sec 44 sec 36 sec 50 sec
Vol. Weighted 99.951 296.77 435921 411.033 94.906 198.515
Mean (um)
um) 2.825~3.170|6.325 ~ 7.096 | 4.477 ~ 5.024| 3.991 ~ 4.477 |3.557 ~ 3.991| 3.991 ~ 4.477
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® Coagulation / Flocculation

@ Coagulation / Flocculation / Oxidation (0.5 mg/L as NaOCl)

@ Coagulation / Flocculation / Oxidation (1.0 mg/L as NaOCl)
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