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method based on the carrier of y-Al,0,. The properties of the particle-electrode y-Al,0,@ MIL-101

2018 4F 1 A 1 H Yk ( Received : January 1,2018).

# [E A ARPLE RS (41372050) , 7 R4 F AR BE# 34 (2016A030313432) , )7 7R 4 o KL A 75 7 47 Q0 B0 A A5 5% 1 2l B¢ B 1 B
(2012LYM_0050) F1J 7R i AL T3 it A 7 S kA 2% i TR BRI & b0 H (201405) B2 8.
Supported by National Natural Science Foundation of China ( 41372050 ), Natural Science Foundation of Guangdong Province
(2016A030313432) , Outstanding Young Innovative Talent Training Plan of Guangdong Universities (2012LYM_0050) and Opening Fund of
Engineering Research Center for Chemical Industry Cleaner Production of Guangdong Universities (201405).

w o« HINBRE A, Tel: 020-39310213, E-mail; zhanglg@ scnu.edu.cn, liulei97@ 126.com

Corresponding author, Tel: 020-39310213, E-mail; zhanglg@ scnu.edu.cn, liulei97@ 126.com



113 XIHART 45 . 57 R FURE HL B y-AL 0, @ MIL-101( Fe ) XK i B FH0 B 1Y He Ak 84k 2533

(Fe) were characterized by XRD, FT-IR, SEM and EDS. Using Ti electrode and Ti/Ru0, electrode
as the negative and positive electrode respectively, the simulated Rhodamine B ( RhB) wastewater
was treated in a three-dimensional electrocatalytic system. Optimization of experimental parameter
was carried out and the kinetic of RhB degradation was investigated. The reuse test on the
degradation of RhB was also performed. The results showed that the electrocatalytic degradation of
RhB under the optimized conditions could be fitted with pseudo-first-order kinetic model, and the
observed rate constant (%, ) of the three-dimensional electrocatalytic system with a particle electrode
y-ALO,@ MIL-101(Fe) (30.1x107> min™") was about 15 times higher than that of the system with
traditional particle electrode y-Al, O;.The RhB removal rate in the novel system reached 97% in
25 min under the optimum condition of the particle electrodes dosage of 33.3 g-L™', cell voltage of
20 V, electrolyte concentration of 8 g-L™" and pH of 2. Correspondingly, the RhB removal rate in the
traditional system only reached 56% in 60 min under the same condition. The novel particle electrode
of y-AL,0,@ MIL-101(Fe) displayed good reusability for the removal of RhB, and the removal rate

of RhB in the reaction system remained about 85% after five cycles.
Keywords : particle-electrode, electrocatalytic oxidation, Rhodamine B, y-Al,/0,@ MIL-101 (Fe) ,

printing and dyeing wastewater.
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2 5 59718 (Results and discussion)
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Fig.1 SEM images of particle electrodes: (a) y-Al,0,;(b) y-Al,0,@ MIL-101(Fe)
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Fig.4 Effect of particle electrodes dosage on Fig.5 Effect of cell voltage on removal

removal rate of Rhodamine B rate of Rhodamine B
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Fig.6 / Effect of electrolyte concentration on Fig.7 Effect of pH of the solution on removal rate
removal rate of Rhodamine B of Rhodamine B
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Fig.8 (a) Comparison of RhB removal rate between y-Al,0,and y-Al,0,@ MIL-101(Fe)
(b) Fitting results of pseudo-first order models of y-Al,0,and y-Al,0,@ MIL-101( Ee)
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A B B L A BT, DRI T 20 PHEH B 7RI W P B4 A% JB s R R R RO
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Fig.9 Reusability test of y-Al,0,@ MIL-101( Fe)
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) COD LBRFM 92.48% % FREZE 67.40% , JF R AT RE & A A0 751 2 187 A Bk i oA BT %, S S00R F
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3 %52 ( Conclusions)

K FHAK A B 45 B9 y-AL 0, @ MIL-101 ( Fe ) JUkE B A% 7E = 4k f A Pl R st B HH B A7
ARYF B B8 €5, 2 B VE . AR AR 10 S2 36 45 R, y-Al, 0, @ MIL-101 ( Fe ) B5URL 1 Mo 75 Fi 8 Ak [ A 1of 1) Ay
25 minfif, KRR E1K 97% , 45 F y-AL O, ZERE AR ] 4 60 min B, 2R RUHK 56% , F W y-AlL0,@
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BN RE, y-AL O, @ MIL-101 ( Fe ) [ [ B 3 3 5 40 (k= 0.30094 min™") J& y-AL O, s W4 (k =
0.02013 min™") 1Y 15 54 4. 4093 5 IKEEFIH ,y-AL, 0, @ MIL=101 ( Fe ) /5 RE AR 3 45 1 1 B A A SR AL 1k
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