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Abstract
Wastewater including ethanolamine used in the second generation of nuclear power plants is filtered out in the ion exchange

resin of the condensate polishing plant. In the regeneration process of ion exchange resin, a strong acidic wastewater contain-
ing ethanolamine and a lager amount of ionic substances are released. In this study, the process involving UV oxidation part
with or without absorbents was developed for treating wastewater released from the ionic exchange resin. The effect of ad-
sorbents on the wastewater treatment was investigated by using UV oxidation system developed by us. As a result, the COD
removal efficiency of UV/GAC process with the granular activated carbon (GAC) as an adsorbent was 71.3% at pH 12.8.
The removal efficiency was 21.8% higher than that of the wastewater treated using UV oxidation process without any adsorb-
ents at the same condition. The removal of T-N was 88.6% at pH 12.8 when using UV oxidation with the GAC absorbent,
which was 18.0% higher than that of using the UV oxidation process without any absorbents. It is thought that ethanolamine
adsorbed on the absorbent improved the efficiency of UV oxidation process. Therefore, the UV/GAC adsorption oxidation
process can be more effective in treating wastewater containing ethanolamine than that of using the process without any
absorbents.
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Figure 1. ETA wastewater treatment of UV/GAC processes.
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Figure 2. Schematic diagram of reactor structure.
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Table 1. Wastewater Treatment Conditions Containing Ethanolamine

Item UV process  UV/GAC process
Lamp quantity 3 3
reactor 6 6
GAC dose (g/L) - 1,670
10.2 10.2
pH control 11.4 11.5
12.8 12.8
Water temperature (C) 25 25
Air injection condition (L/min) 1.0 1.0
Total volume (m3) 0.1 0.1
{ 3\ 4 N\
Wastewater Al
. ir
adjust to striopin o
pH 10 or 12 pping reactor
\. J (. J
surrounded
by cooling
{ 3\ { N\ N
NaOH Air pipe
injection pump
\ 7
(a) UV process
4 N\ 4 3\
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. ir
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L pH 10 0r 12 | § PP 9) UV reactor UV lamp
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by cooling stripping
e N\ s a . .
NaOH Air pipe by air pump
injection pump
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(b) UV/GAC process
Figure 3. Experiment on the UV and UV/GAC process.
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Figure 4. COD data by UV process.
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Figure 5. COD data by UV/GAC process.
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Figure 7. Behavior of COD data during GAC regeneration process.
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Table 2. ETA Wasterwater Temperature Change by UV Lamp and
Aeration

UV/GAC process

Time pH 102 pH 11.5 pH 12.8
(min) water temperature ~ water temperature  water temperature
(©) (0 (T)
0 252 25.1 252
20 36.2 36.5 36.3
40 429 429 429
60 703 703 703
80 72.1 72.1 722
100 722 723 722
120 722 723 722
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