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Abstract

Chemical mechanical polishing process is a common practice for wafer planarization
of the IC manufacturing. In the process, colloidal silica is used to planarize the oxide
wafer surface. In the mean time, a large amount of ultrapure water is used to clean the
surface of the wafer. The CMP wastewater, therefore, contains large quantity of fine
particles. In Taiwan, most fabs treat the CMP wastewater with the traditional
coagulation/sedimentation process, resulting in large quantity of sludge required to be
disposed. A more logical solution is to reclaim the water resource from the immense
amount of wastewater. This study proposed an innovative CMP wastewater treatment
process  with  microfiltration (MF) coupled with a pretreatment of
coagulation/flocculation.

In the experiment, the wastewater was first filtered through a polytetrafluoroethylene
(PTFE) membrane of pore size 0.5 pm at a low vacuum pressure (0.65 kg/cm?). The
permeate flux and the irreversible fouling of the membrane were monitored. The SEM
image of the membrane confirmed the serious fouling by the CMP wastewater. The
cake layer was dense and non-porous in appearance. Different coagulants and
flocculants were applied in the pre-coagulation process, and their effects on permeate
flux and irreversible fouling of the membrane were determined. Results showed that
polyaluminum chloride was the most efficient coagulant, which had a wider pH range
for total silica removal. In addition, solid silica removal favored acidic condition
while alkaline condition enhanced dissolved silica removal. Addition of trace amount
of cationic polyacrylamide after the coagulation increased the size of the floc and
improved the permeate flux. The addition of oxidant, namely, sodium hypochlorous,
after flocculation reduced the irreversible fouling and promoted the pure water flux
recovery of the membrane.
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