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1.1
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1
(bipolar Table 1 Water qudity of experimenta leachate
packed bed cell ,BPBC)
(46l BPBC TOC/ (mg/L) 550 700
CODg/ (mg/L) 1700 2000
BODs/ (mg/L) 150 400
P (NHF-N)/ (mg/L) 1500 1800
, , p(a™)/ (my/L) 4400 4700
CuO-CeQ,/Y -Al,03 pH 8 9
/ 1200 1400
’ [7-9] 12
) FEI Quanta 2000
DSA (dimensondly stable anodes) [10] RigakuD/ Max-2500  X-
COD
: , COD ‘NH;-N
-OH, (@ 7479 —1987) ;
pH Mettler Toledo 320
1 2007-07-23 1.3 CuO-CeOy/Y -Al,0O3
,1980 , 9%
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CeO,/Y -Al,03 ,105 10h, 2 3000
400 4h , 2% Cu Y -Al;O3
(NO3) 2 24 h ,105 10h, ( 2a) ,
400 4h, CuO-Ce0,/Y -Al,03 , ( 2b),
CuO-Ce0,/ -Al,03
1.4 , ;
, CeO2 ,
4 IrO;- TiO,/ CuO , ,
Ti , , 6.0cm X
12.0cm 100 mL 11 GAC( ,
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( , 3 4mm, 260 300 m’/
¢)
, , 350 mL
(pH 7.0) ,
180 min
2
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, CeO; , 28.5°
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CuO Ce0,/Y -Al,05 , Fig.2 SEM imagesof the different cataysts
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Fig.1 XRD patternsof the different cataysts COD NH;-N 93.7 %
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6 2H,0- 26— 2:OH+2H" (1)
Fg.6 Hfect of dectrode an on treatment of , H,O, ,
landfill leachate :
: , O, +2H" +2e—H,0, (2)
,COD ; : Cu?”* H,0, ,
) ! " OH ) CUO
, CuO + H,0,——CuO* +OH™ +-OH (3)
' , a ,a-
2.3 , d,, HCOO,
, HCOO COD
, ; NH;-N:
20— d, +2e (4)
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Table2 System stahility data
| % © NHf-N
coD NHi-N N Hs +30H'—éﬁ2 +3H,0 +3e (6)
1 93.7 100
2NH; +3HOO— N, +3H,0+5H" +30"°
5 86. 3 97.1
10 80.2 92.9 (7)
15 74.5 86. 4 4
20 71.2 82.5
(1) CuO- CeO,/Y -Al,05
15.0V 0.08m% h, 180min
2 , , 20 , ,
, \ COD NH;-N 90 %
,COD 70 % JNH; - (2)
N 17.5% , ,
1 pH
, 90 min , ; '
15.0V ,COD NH;-N 604. 5mg/ L NH;-N , COD ;

262.5mg/L , 228. 6 kwWh/ m®
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Treatment of landfill leachate by an eectrocatal ytic oxidation process

YUELin WANGQiShan WANG YuHeng SHI Yan
(College of Environmenta Science and Engineering, Nanka University , Tianjin 300071, China)

Abstract: By replacing the conventional insulating material in a bipolar packed bed cell with a CuO-CeO,/ -
Al,O3 catalyst , heterogeneous cataytic reactions can be carried out in an electrochemical reactor. The mompholo-
gy and microstructure of the catalyst were characterized by scanning electron microscopy and X-ray diff raction.
The effectsof varying cel voltage, pH , airflow and eectrode gpan on the treatment of landfill leachate were i
vestigated. The resultsindicated that the reactor had a beneficid effect on the degradation of landfill leachate.
Under the conditionsof an goplied voltage of 15.0V ,pHof 7.0, arflow of 0. 08 m*/ h, and an eectrode an of
3.0cm, the removal eficiencies of COD and ammonia nitrogen (NH; -N) reached 93. 7 % and 100 %, repec-
tively. In addition, the eectrocataytic system was stable and the removal efficienciesof both COD and NH; -N
remai ned above 70 % even & ter the reactor was run twenty times. It was shown that the eectrocataytic oxida
tion resultsin refractory organics being mineraized or decomposed into small organic molecules and NH; -N be-
ing converted into nitrogen gas and water.

Key words: landfill leachate; electrocataytic oxidation; catayst ; wastewater treatment



