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Abstract: An internal circulating fluidized bed-ozone catalytic oxidation process was used to
treat the secondary effluent of petrochemical wastewater. The optimal operating conditions of the process
were determined by single-factor experiments, and the effects of the ozone catalytic oxidation fluidized
bed process were compared with the fixed bed process under the optimal operation conditions. The results
showed that the fluidized bed process could more effectively degrade organic matter in petrochemical
wastewater. Under the conditions of 40 g/L of catalyst dosage, 75 mg/(L+h) of ozone dosage and 1 h of

reaction time, the TOC removal rate of the fluidized bed process was 46.47% and ozone utilization rate
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was 68%, while the corresponding values for the fixed bed process were only 21.73% and 39.8%,
respectively. The catalyst dosage required to achieve the same TOC removal effect in fluidized bed
process was only 1/10 of that in fixed bed process. The fluidized bed catalyst could adsorb 30.23% of
TOC in the petrochemical wastewater within 1 h, and the fixed bed catalyst with the same dosage had no
obvious adsorption effect on the TOC in the wastewater. Repeated experimental results indicated that
ozone catalytic oxidation was the main way to remove pollutants by fluidized bed process. The results of
three-dimensional fluorescence spectrum and UV s, analysis indicated that under the same conditions, the
fluidized bed process had a stronger ability to catalyze ozone into active radicals than that of fixed bed
process. The internal circulating fluidized bed—ozone catalytic oxidation process can substantially reduce

the amount of catalyst, improve the ozone utilization efficiency, reduce the cost of wastewater treatment,
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and the treatment effect is stable.

Key words:

wastewater; adsorption;

AARAT Y TR A SRR R P, FH K R HE K o
FLR L EKFI R Z SRR 2K 2 205
I S5 R ME R AR 1A BE TS U B, B B K AR
B o B [ A AT M R K HE bR i
FOH T, B LA AL B T 25 B R RE I A2 B RITAY HE 7KK
T bR, OB 22 ) A il A T K Ab B ) ik T LA
A RO TR AL B AT R AL AR
EAAT IR AL BT DR 22—, RLATE
HEACFIVE F R o3 A BT i S Akt 9 35 1 A
H 3, 3 B SEURN/B G PR S B XS e ) B
fife B AR BAT S R ) A BARCR b T
VS A ST W SN =R X o W i N
B AL AR AR AL A LT M (D) LCu(TD) |
Fe( 11 )% 4 @ B A MALD AE M AL AR B
FE LT T DI 4 T B i AR A e S B R
DUAEB AR AR 321 Bl A ATl 5 K Ak 3 v
N 2 AL B T2 AR T4, 4T
oA BRI T LA R i A Tl T G HE
FrRifE) (GB 31571—2015) % & A5 LAk (TOC) i HE
JCESR AR AEAE — Se R0, i Ak R B ok =
ML FURCRAG A AR 2 10T 175 G B 3 5 e 1
JC Py N TS KT IER B TRIRA . I,
AR 5 T R — Tl R A A R 31 2 R T 20 [ A it a5 1) B
AL AR

TR DR J2 — B 1) A sl A il ] A SR Ak
TR VR 2R A IF 5 AN BORAE AT O8I T
2 EAA AL AR R R A AR

internal circulating fluidized bed;

ozone catalytic oxidation;  petrochemical

three-dimensional fluorescence spectrum

SAE T R K AL B AR T2 R H L
1A A=Y TRAL IR (45 S AR A6 AL IR 5 R
AL A AL T 2456 7 ik ok DL R 2 il 5 58
Prmi o PRt R R A AR 4 0. 5 mm 224y
1Y Cu—Mn/y—-ALO, Jii b R A AL, I8 = AH N1 21
AR S RAMA A S G, LA tbE K — 94
A 7K R b B G2, 25 SRR B o | B AR BN
5t I N B ()% K BRASCR I RE e, B A T2
FAFIF T2 T e R - R A AL T2
FER T2 WA BRAGCR A7 X5 L, 38 5 43 B f#E AL 551
W BV R 2T T Ik A A i 1 500 1 W2 86 6T Ak 7K
I TOC £ Br By sZmm , Rl AT T Al RIOCR R P 52
5, 5 R = 462986615 (3D-EEM) Il UV 5, 53 H7
TP T2 A AR K Th B S A BT G R
TG R BRECR
1 HHEF*®
1.1 BAKIRERKER

S5 K B H Hh AL 7 B SR v Ak TR X
CRAATGKAL IR AR IR 2 B S DTN AT K A
R A D FR B A B S HE . AR
S SR FH U0 R A AL B K K AR R R R
o, A T An R A= 2R AR, EE K BHR AR 4N R : TOC
47 15.0~23.2 mg/L, SS A 18.5~27.8 mg/L, TN K
10. 5~15.3 mg/L, TP 4 0. 1~0. 8 mg/L, pH & 7. 0~
9.0, S0,> 2} 500~1 000 mg/L, CI">4 200~500 mg/L,
PO, 4 0. 1~0. 6 mg/L, HCO, >4 30~100 mg/L, UV,,
0.5~0.7 em™s

« 27 -



%39% F 14

B oE 2 K HE K

www. cnww 1985. com

1.2 ELFIHE

K R B2 46 Cu—Mn/y—ALO AL, 43 5]
HIFRRLAE R 0. 5 mm 2247 B T AL R A AL 0] 5ok 42 0
3 ~5 mm P [ E PRAEAT, il 28 S5 A A0 7R < 43 00
Bl y—ALO,/NER FH 25 B F/K 1 8 2 pH & ik, il A
105 “CHEFE Pt T B R H 5 25 H o BUAH 2 4
23.45 g B 11. 04 g, A 500 mL 25 B 17K il %
T4 B ER W, B P y—AL0, /NBR 45 B 300 g 43 3]
FEZR MR 4 h, 2550 UG BB 2 REFR L K
A105 CHFEH Z 2T  RHEERFIA S
fEA AR 400 CRIZRME TR be4 h, R B2 EIRIG
R A S 56 i 75 A AL
1.3 KERKE

SR FH = HE PTG A 3 A DR R0 1 7 PR 7 e O = (I
1), B g B A LB 38 TG, 55 R 36 em, A 3R
PEARFR R 1 Lo [ 58 PR 2 B i s 1o i 9 AR 4544 5
PEIR R L AN R A1, AR 5 Ak R 26 A W]

A
R
pa
U
2,
-
P A
Al e ®| sk %
| & [ i 7
A
o S LA
lé“ VL :
=5 T '
b. [ PR
B RUKSEERERRE

Fig.1 Schematic diagram of fluidized bed device and fixed

bed device
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Fig.3 Effect of ozone dosage on ozone catalytic oxidation
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Fig.4 Effect of reaction time on ozone catalytic oxidation
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Fig.6 Comparison of treatment effects between the ozone

catalytic oxidation fluidized bed and the fixed bed process
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