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Abstract

Chemical-Mechanical-Polishing (CMP) is one of key process in the
manufacturing of integrated circuit and opto-electrical devices. The
ultrafine particles contained in the CMP wastewater are difficult to
remove due to the narrow size distribution and high stability. This study,
therefore, is to focus on the application of the continuous-flow
electrocoagulation process, including a laboratory-scale and a pilot-scale
system, for separation of the highly charged particles from the CMP
wastewater. The purpose of the laboratory-scale study was to investigate
the effects of important operating parameter on the removal efficiency of
turbidity using synthetic “oxide-CMP” wastewater. These parameters
included the current density, hydraulic retention time (HRT), initial
wastewater turbidity and conductivity, and the number of electrodes. The
best operation parameters determined from the laboratory-scale study
were then applied to the pilot-scale system for treatment of actual CMP
alkali wastewater from a semiconductor fab. Upon further optimization of
the parameters, the operating costs, were estimated and compared with
chemical coagulation process at the :same level of turbidity removal to
evaluate the feasibility of the full-scale operation.

The results from the laboratory=scale study show that higher current
density, longer HRT, more: electrodes, and lower initial turbidity,
generally improved the removal" ‘efficiency of turbidity. Removal
efficiency up to 99% for the synthetic CMP wastewater was achieved.
The “Coulomb equivalence” was used to serve as a comprehensive design
parameter to correlate the operating current density and HRT with the
expected turbidity removal efficiency. Furthermore, the operating costs
could be substantially reduced by increasing the conductivity of
wastewater, although this strategy required compromise of the removal
efficiency.

In the pilot-scale study, the optimum operating conditions were 1.92
A/dm? for current density, (176 mins) for HRT, and 20 electrodes. No
modification of wastewater pH and conductivity was needed. The effluent
qualities as well as the operating costs were similar to those treated by
chemical coagulation process. However, the sludge volume was reduced
by as much as 50%.
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