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Degradation of Fulvic Acid and Advanced Treatment of Landfill Leachate by Catalytic Ozonation in Continuous
Flow Mode

ZHOU Wen-min'?, FU Jian-rong?, AN Wen—hao? XIAO Hua®, YU Man? XU Yu-xin?

(1.College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China; 2.Environmental Resources and Soil Fertilizer
Institute, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Firstly, UV-vis spectrum and TOC value of samples during catalytic ozonation of fulvic acid(FA ) in semi—continuous mode were
determined. The results suggested that with the progress of reaction, the characteristic peak in the ultraviolet region decreased rapidly and TOC
removal efficiency gradually increased. It was demonstrated that unsaturated groups in the molecule of FA were degraded quickly into inter—
mediates which was converted into carbon dioxide finally. The effect of technical parameters on catalytic ozonation of FA in continuous flow
mode was studied. The main parameters included hydraulic retention time( HRT), catalyst dosage, and Height to Diameter Ratio of reactor( H/
D). The results proved that the increase of HRT, catalyst dosage, and H/D of reactor were helpful to improve degradation efficiency of FA. Con—
sidering cost—effectiveness, the appropriate parameters were HRT 58 min, catalyst dosage 0.5 gL, and H/D 6.5:1 respectively. The test re—
sults in advanced treatment of landfill leachate by catalytic ozonation showed that the degradation efficiency of organic pollutants in landfill
leachate was much high. After pretreatment to remove chloride ions and alkalinity in tailwater of landfill leachate, the chromaticity of the land—
fill leachate was completely removed and the removal efficiency of COD, was nearly 80% by catalytic ozonation in continuous flow mode.
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Table 1 Tailwater quality of landfill leachate
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Figure 1 Schematic diagram of wastewater treatment by catalytic

ozonation in continuous flow mode
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Figure 2 Degradation of FA determined by UV-vis spectrum

during catalytic ozonation
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Figure 3 Mineralization of FA in single and catalytic ozonation
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Figure 4 Effect of HRT on FA removal by catalytic ozonation
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Figure 5 Effect of catalyst dosage on FA removal by

catalytic ozonation
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Figure 6 Effect of H/D on FA removal by catalytic ozonation

2.4 ZBRBIEIR KA EREE

PLSEZBRI B HE RO AL FEXT 42, %k G T B LA
FMiE AL R A AR PRET IR B UE TR AR, 5 T 5 bRy
W BB P R C17 HCOs & COY XAk R4 A fk
SR AFAE T FE A VR M, A A B N Z T, T X g
WB S WA T BAL B S R & Ca(OH), (HEE K T
COY I HCO; BEATINE , 1Ml J5 FH 8 A e g 22 B i
W CL, IS5 2] () 7 BGHE A B AR R e
2.4.1 piELm

SEYRRT EE T B R A Ak SR AR AR A B S R 3
BUSHR IR, s O R AT 1.0 L
P S INE % , SIS (] F 240 min, 4 60 min BURE 11K,
2 B SEBR B B R 2% 7K BRI, B EAL 77
BN 1.0 g L S5 E 7(A) ., HIERTE, A
B A R S o R R R CODG, 25 bR itk
P, H 22 05000 (S SO PR T, 3 2200
W, B A U 240 min B f4EiEFE COD. 225
FIRF) 70.2%, Hph R A FE COD. ZBR RN
44.9% . L AT WAL S PR B e A A AR AT
AL S AR AR RICR
2.4.2 ELS

PSS IR IR T, SRR S48 H SN A
AT 2 I A A R AR AU AR B A PR SEB A
55, Wl 7(B)F7R . RTINS CODg ZBRACH R
WA, Z SRS AR COD. R FRREA
W, EL 2 SO 25 A Rk 76.0% , 0358 4 LBk

3 g

(D) R FA AT T B 2 & A
HEALFR(0.15 g+ L) REE 2 fe vt & HLR RO AR , HL ' L
PR 31 P AN TR I RE A S AR B A



IS 26 M A S R R L VR AL B W 1681

80
(A)

60

40T

COD., £B5% /%

O HURLR

20 o LA

60 120 180 240
[5F[a]/min

80 —
(B)

60 —

40+

CODg, Z=F5R%/%

20

N
Fif [ /b

7 U RESNRELIELFRIEIERIR
Figure 7 COD¢, removal during advanced treatment of landfill

leachate by catalytic ozonation
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