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Technical Progress of Fluidized Bed Fenton Process in Industrial Water Treatment

YANG Zhiguo'*, FANG Zhihuang'*, QIAN Yuanyuan'", YANG Xuejing'>*

(1. Shanghai Engineering Laboratory of Lean Operational Technologies for Industrial Water System, East China University of Science and
Technology, Shanghai 200237, China;

2. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China;

3. Mcwong Environmental Technology Co. , Lid. , Shanghai 200082, China)

Abstract The main disadvantage of traditional Fenton process is that it may produce large amounts of sludge and limits the application
of water treatment. Fluidized-bed Fenton process is an advanced oxidation technology which combines Fenton process and carrier
crystallization. Fluidized-bed Fenton can not only enhance the effect of catalytic oxidation, but also reduce the iron sludge. In this
review, the basic principle of fluidized bed Fenton is comprehensively introduced from four aspects: homogeneous reaction,
heterogeneous reaction, carrier crystallization and technical mechanism. Secondly, the key influencing factor of fluidized-bed Fenton
process in wastewater treatment are systematically introduced from the aspects of carrier characteristics, reaction conditions ( Fenton
reagent, pH value, bed expansion rate and water matrices) and reactor structure. Then, the engineering application of fluidized-bed
Fenton process in recalcitrant industrial wastewater treatment in recent years are critically reviewed. Finally, the optimization of
fluidized-bed Fenton process is expandingly expatiated from the perspective of high efficiency active carrier and coupling technology
( photocatalysis and membrane biological treatment) , and propose feasible survey direction and interest on future research.
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Fig. 6 Flat and Conical Fluidized Bed
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Tab. 1  Application of Fluidized Bed Fenton in Industrial Wastewater Treatment
. & v - e WK T &%
5 e ‘# L %* =y -
B S (m*ed) KT BT KK B MALRSE K E BATROR WA e Sl
25K 12000 [CODg, ] <400 mg/L; (E<S;pHfi=6~ 1%, ,03.8 mx15 m;fFIH @FE=4~5 .90 [71]
[SS]<10 my/L; (< 9 R2 A mE Q=400
250;pH {=6~9 m®/h; 3 H=10 m; %
P=30 kW
25000 [COD,]=160 mg/L [COD, ]<100 mg/L. 3% ,d3.6 mx12.9 m [COD, ] =80 mg/L 1.80  [72]
WAUKK 10000 [ CODg, ] = 250 mg/L; [COD ] <60 mg/L; 1% ®3.6 mx15 m;fE¥H [COD. ] =51 mg/L; 1.17  [73]
[SS] =100 mg/L; pH [SS]<30 mg/L;pH ZE2£;0=300 m’/h;H= [SS] =26 mg/L; pH
fi=6~9 fi=6~9 10 m;P=15 kW fi=6~9
7200 [CODg ] =300 mg/L; [COD]<90 mg/L; 1%&,02.5mx10.5 m;f [COD; ] = 38 ~ 83 1.73  [74]
[SS]=105 mg/L; (Afif= (AJF<50 HE2 G KIMEEBE] me/L; a1 = 13 ~ 33;
140;pH {i=8~9 (HRT) = 25 min pH{E=6~9
20000 [COD ] = 135 mg/L; [COD ] <50 mg/L; 2%, ®3.85 mx12.9 m; [COD. ] = 31 ~ 47 - [70]
[SS]<30 mg/L; = [SS] <30 mg/L; ta, MEIE 2 G ATt mg/L; (<30
95~135;pH fi=6~9 Ji¥ <40;pH =6~9 4 50 t;HRT=20 min
ENYeE/K 6000 [CODg ] =150 mg/L; [CODg ]<50 mg/L; 1% ,®2.5 mx13.5 m;fF [COD, ] =30 ~35 1.84  [69]
[SS] =100 mg/L; pH [SS] <20 mg/L;pH F%H 2 £;0=150 m*/h; mg/L;[SS] =14~ 18
=6~8 H=6~9 H=10 m;P=7.5 kW mg/L;pH H=6~9
TAvFIX 3000 [ COD ] < 80 mg/L; [COD]<50 mg/L; 2% HRT=20.9 min; | [COD.]=25.1mgL 1.06  [68]
BAK [$8]=20 mg/L [SS] <10 mg/L FH# =30~50 m/s
ek 2500 [ CODg, ] =100 mg/L; [COD; ]1<50 mg/L. 4% pH i =4;HRT=60 [COD.]=40.1 mg/L  1.38 [12]
[SS] =67 mg/L; A)¥ = min
32
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