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Enhancement of HF Gas Removal Efficiency of a Scrubber in Semiconductor
Manufacturing Process by using ANCOVA Technique

S. J. Kim, M. Lee, J. Xu, S. Lim and H. Lee, J. Koo
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Abstract

To comply with the regulation of the reinforcing Clean Air Conservation Act, it is necessary for the semiconductor man-
ufacturers to develop effective low-concentration acid gas abatement system to treat the flue gas. The low-concentration acid
gas was found to be harder to deal with than the high-concentration one. In this study, the effect of various potential treat-
ments such as air-assist nozzle spraying, magnetizing the scrubbing water, and adding surfactants to spraying and scrubbing
water were investigate through the application of the statistical ANCOVA method, which was proved to be very useful tool
when the inlet concentration of acid gas could not be controlled precisely and it affected the removal efficiency of the abate-

ment system.
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1: HF inlet 8 : Scrubber

2 : Compressor 9 : Nozzle

3: Spray 10 : drain out

4 : Water(for water-mist spray) 11 : Air blower

5 : Pump (recirculation) 12 : Qutlet sampling point

6 : Inlet sampling point 13 : pumpl(for water-mist spray)
7 : New water 14 : Magnetizer

Fig. 1 Schematics of the test rig
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Fig. 3. Experimental raw data showing the impact of con-
trol factors
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Fig. 4. Comparison of the full-cone nozzle spray case
with baseline case
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Fig. 5. Comparison of the air-assist nozzle spray case
with baseline case
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Table 1 Results of ANCOVA analysis

Treatment n"g{%g’“” n”‘g{)"/;’)’e”’ p-value (%/?)
Magnetizer 52.7 80.9 0.007 272
Full-cone nozzle spray 60.8 64.3 0.683 3.5
Air-assist nozzle spray 543 79.9 0.024 25.6
Surfactant CTAB 59.9 76.0 0.042 16.1
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