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Determination of Efficient Operating Condition of UV/H2O-
Process Using the OH Radical Scavenging Factor
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Abstract : This study investigated a method to determine an efficient operating condition for the UV/H,O, process. The OH radical
scavenging factor is the most important factor to predict the removal efficiency of the target compound and determine the operating
condition of the UV/H,O, process. To rapidly and simply measure the scavenging factor, Rhodamine B (RhB) was selected as a
probe compound. Its reliability was verified by comparing it with a typical probe compound (para-chlorobenzoic acid, pCBA); the
difference between RhB and pCBA was only 1.1%. In a prediction test for the removal of Ibuprofen, the RhB method also shows
a high reliability with an error rate of about 5% between the experimental result and the model prediction using the measured
scavenging factor. In the monitoring result, the scavenging factor in the influent water of the UV/H,O, pilot plant was changed
up to 200% for about 8 months, suggesting that the required UV dose could be increased about 1.7 times to achieve 90% cafteine
removal. These results show the importance of the scavenging factor measurement in the UV/H,O, process, and the operating
condition could simply be determined from the scavenging factor, absorbance, and information pertaining to the target compound.
Key Words : Advanced Oxidation Process, Micropollutant, OH Radical, Scavenging Factor, UV/H>O; Process, Rhodamine B
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Fig. 1. Schematic diagram of Collimated beam for UV/H:Ox,
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Fig. 2. 1/Rom wv value versus 1/[H.02] in 4 mg/L humic acid
water (m: RhB-method, a: oCBA-method).

Table 1. Humic acid (4 mg/L)’s OH radical scavenging factor
obtained by ©CBA and RhB method and each target
compound s Dy value at each OH radical scavenging
factor condition

Probe OH radical  p, value by target compounds (mJ/cm?)

compound scavenging
P factor (s')  Caffeine lopromide Diclofenac
OCBA 1.88x10" 3997 355% 1707
RhB 172x10° 3757 3457 1647

4 Calculated data using eq [8] (HzO0z : 10 mg/L, Agss : 0.1141 cm™)
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Table 2. Water quality parameters of the UV/H.O. process for
each water source

Scavenging DOC

Water source  Agsa(cm’™) factor (sec”)  (mg/L) pH
Plant 1 0.0108 17,000 0.85 722
Plant 2 0.0564 37,900 323 747

HA solution 01241 17,200 1.90 7.00
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quantum yield and absorption-quantum factor

Target eM Dy eM X Dy
compound M em™  (molein™) (mole ein”" cm™)
Caffeine® 3,920 0.0018 75
Diclofenac®” 4,770 0.2920 1,392.8
lopromide®” 21,000 0.0390 819.0
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