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Abstract Micro-nano bubbles and advanced oxidation technology are combined to degrade organic wastewater, which could enhance
the interface reaction of wastewater with micro-nano bubbles while improving the mass transfer efficiency of active oxygen. In this
paper, a method of degrading phenol wastewater by hydrodynamic cavitation (HC) and Fenton reagent combined with nanometer iron

powder was studied. The process parameters for the combined process of Fenton oxidation and HC were designed, the kinetic process of
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Fenton oxidation, HC, HC-Fenton and iron nanoparticle doped were studied. The experimental results showed that, when the treatment
time was 60 min, the pH value was 3, the 30% H,0, added amount was 0. 6 mL, and the FeSO,-7H,0 added amount was 0.20 g,
500 mL phenol solution with 120 mg/L was treated by HC-Fenton oxidation, the degradation rates of phenol and COD, was 84. 54%
and 88. 13%. When the dosage of FeSO, -7H,0 was reduced by 50% and nano-iron powder with the same molar ratio was added, Fe’*
could be reduced, which promoted the recycling of Fenton reagent and enhances the time of HC. The degradation rates of phenol and
CODy, could reach 98. 67% and 99. 34% , respectively. Kinetic studies showed that the degradation process of phenol conforms to the

first order reaction, in which the enhancement factor of HC-Fenton is 1. 78 and the enhancement factor of HC-Fenton-Fe is 2.29. It

could be considered that HC has a significant impact on the improvement of advanced oxidation technology.

Keywords hydrodynamic cavitation (HC) Fenton phenol
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Fig. 1 Schematic Diagram of Experimental Equipment
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Tab.2 Test Results of HO+ Concentration
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Fig.2 Resonance Spectrum of Deionized Water and Phenol
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Fig. 7 Comparison of Degradation Effects among Various Treatment Processes
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Fig. 8 Influence of Different Treatment Processes on the Reaction Rate Coefficient

R BRI 3 K, 7E HC-Fenton-Fe BYALBE T. 2,
R 1,394 min, XJEH T IIAR Fenton 7
AL —34r HO - HC BR W H54E 774 HO -, 44
KRB AT Fe™ L7 BE AR E A7 16, I8 H,0,
IR, P24 1) HO - BB fE 2 Fp T L i £, R
fE HC P 2 kit — 2% HO -3 Ak | i f 2%
T3 1 52 At B R A1

R3  AIF T AL B — B )1 F I R R AL
Tab.3 Coefficients of the First-Order Kinetic Equations of
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Fig.9 Degradation Effect of HC-Fenton-Fe on Actual
Coal Coking Wastewater
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