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Fig.2 Removal efficiency of AN and total organic carbon(TOC)
under RPB-Air, RPB-O, and RPB-O,/Fe(ll) systems (C,, =200 mg
-1, B=100, G ,=0.8 mmol - L', Co, =36 mg - L™, pH=3,
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Fig. 3  Effects of high gravity factor g and dosage of catalyst
Fe( I ) on the removal efficiency of TOC
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Fig.4 Effects of ozone concentration on the removal efficiency

of AN and TOC (other conditions are as same as those in Fig.2)
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Fig.5 Removal efficiency of TOC of AN wastewaster with
different pH values and the concentration of Fe ( Il ) ions in

RPB-O,/Fe( Il ) system (t=30 min)
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Deep Oxidation Degradation of Aniline Wastewater by O, /Fe ( ) Process Enhanced Using High-Gravity

Technology

QIN Yue-jiao, GENG Shuo, JIAO Wei-zhou, LIU You-zhi

( Shanxi Province Key Laboratory of Higee-Oriented Chemical Engineering , Modern Analysis and Testing Center, North University of China, Taiyuan 030051,
China)

Abstract: Aiming at the problem of low mass transfer efficiency of ozone existed in traditional reactor, the high gravity technology
of rotating packed bed (RPB) coupled with advanced oxidation method of O,/Fe( 1l ), (RPB-O,/Fe( Il )) was used for deep oxi-
dation degradation of aniline (AN) wastewater. The effects of high gravity factor 8, dosage of catalyst Fe( Il ), concentration of
O,, pH value of system and initial concentration of AN on the degradation rate of AN and removal efficiency of total organic car-
bon (TOC) were studied. The intermediates of AN degradation process were analyzed by liquid chromatograph-mass spectrometer
(LC-MS). The degradation mechanism of AN was investigated. Results show that increasing of high gravity factor is beneficial to
the deep degradation of AN wastewater. The pH value of the system can affect the direct and indirect reactions of ozonation and
the existence form of catalyst Fe( Il ). and the RPB-O,/Fe( Il ) system broadens the pH range for O, use. The increase of ozone
concentration is beneficial to improving the efficiency of AN degradation but the utilization efficiency of ozone decreases. When
high gravity factor is 100, Fe( I ) concentration 0.8 mmol - L™", O, concentration 36 mg - L', pH 3 and initial concentration of
AN 200 mg - L™', the AN removal efficiency reaches 100% in 12 min, and TOC removal efficiency is 73% in 60 min. The inter-
mediates of AN oxidation degradation process mainly are nitrobenzene, p-benzoquinone, maleic acid and oxalic acid. The possi-
ble pathway to deduce the catalytic oxidation degradation of AN by O, is described.

Key words: ozone; advanced oxidation processes; high gravity technology; wastewater treatment; hydroxyl radicals; degradation
mechanisms
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