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Study on the Countercurrent and Cocurrent Multistage Operations of Ozonation
Process ( ). Part 1: Application of Ozone with or without Ultraviolet for the
Treatment of Waste Bright Copper Plating Bath.
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Abstract

The objective of this study is to remove
polyethylene glycol (PEG) from the acid-
based electroplating solution of printed
wiring board (PWB) industry by ozone (Os)
or ozone/ultraviolet (UV) processes. The
substrates (the major chemical species) of the
electroplating solution recipe are inorganics,
such as sulfuric acid, copper sulfate, etc.
Ozonation mainly destroys the minor organic
additives (PEG, for example).

The study establishes the kinetic
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expressions of the ozone self-decomposition
reactions in the electroplating solution
substrate with and without UV radiation by
semi-batch  experiments. In O3/PEG or
O3/UV/PEG reactions, the reaction kinetics
may be simulated by a two-step reaction
mechanism in terms of Oz and total organic
carbon (TOC).

Key words. Ozone, polyethylene glycol,
electroplating solution, total organic carbons

(Printed wiring board,
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Figure 1. The experimental apparatus sketch.
Components: 1. oxygen cylinder, 2. drying
tube, 3. ozone generator, 4. flow meter, 5.
three-way valve, 6. stirrer, 7. UV lamp, 8.
reactor, 9. thermostat, 10. liquid ozone sensor,
11. pH sensor, 12. circulation pump, 13.
sample port, 14. gaseous ozone detector, 15.
Kl solution, 16. vent.

Figure 2. -raq vs. Carp, s - (—):m=1,
kam = Slope = 0.0036 s*, R* = 0.9770; O

) : m=0.9628, R? = 0.9821.

Figure 3. (-rauw) VS. ([I]Calbs) for Os/UV
semi-batch  system with  electroplating
solution substrate. pH=0.17-0.42. Qg = 1.78
SLPM. The dope represents reaction
constant k; of self —-decomposition due to UV.
Regression line: Y = 4.654x 10°X, R?
0.991.

Figure 4. Concentration variation of Croc
and Cpp for O3-PEG batch system. Symbols:
experiments; lines: prediction. a Croc: R? =
0.9765; b. CaLp: R? = 0.9991.

Figure 5. Concentration variations of Croc
and Cap of PEG ozonation with UV
radiation of 57.6 W/m? in electroplating
solution of batch system. Symbols:
experiments; lines: prediction. a Croc: R? =
0.985; b. Cap: R* = 0.985.
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Study on the Countercurrent and Cocurrent Multistage Operations of Ozonation
Process (). Part 2: Application of Preozonation Processes to Promote
Wastewater Treatment.
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ABSTRACT

This study was undertaken to
investigate the biotoxicity and color
formation during the ozonation of
aromatic compounds under various
operating conditions. We also choose
the charcoal wastewater to study the
promotion of wastewater treatment
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using ozonation processes. The results
reveal that phenol and aniline
(substituted with an electron-donation
group) caused serious color problem
during a brief period of ozonation
under alkaline condition. Another
compounds and operational conditions
Just show weak color problem. Ozonation
of charcoal wastewater in neutral and
alkaline solution generated some new
toxicity problem by using MICROTOX test.
The toxicity unit (TU) of ozonated
byproducts presented higher value than
the parent compounds. In addition,
ozonation of raw charcoal wastewater
could reach the higher ozone
utilization efficiency than other
wastewater sources. This study also
found the ozonation of effluent
wastewater was difficult to decay the
COD value below the effluent standard,
but could improve the color problem
apparently.

Keywords: Ozonation, Biotoxicity,
color formatiom, charcoal wastewater
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