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Performance of MC-LR Photocatalytic Degradation over Ag; VO, /g-C;N,

Composite under Visible Light Irradiation

JIANG Shanging, CAO Yu, MA Jiahui, ZHANG Haodong. WANG Liping

(School of Environmental & Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract:g-C, N, (CN(32)) was prepared by mixing urea and melamine, and then a series of Ag,; VO, /
CN(32) composites were successfully synthesized by chemical precipitation method. The crystalline
and composition, morphology, functional groups and optical absorption performance of the
synthesized samples were characterized by XRD, SEM, FT-IR and UV-Vis. Their photocatalytic per-
formance in visible light was investigated through the experiment of microcystins (MC-LR) degrada-
tion. The results showed that Ag; VO, was successfully loaded on the surface of CN(32), and the light

absorption intensity of the composites was significantly improved compared with that of CN(32). The
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photocatalytic activity of Ag, VO,/CN(32) for MC-LR degradation was optimized. When the mass
percentage of Ag,VO, was 20% in the Ag,VO,/CN(32) composite, the degradation rate reached
85.4% within 100 min, which was 10 times higher than that of CN(32). Furthermore, MC-LR degra-
dation by Ag; VO,/CN(32) showed a good compliance with the pseudo-first-order kinetic model. The
enhanced photocatalytic performance of Ag; VO,/CN(32) composite was ascribed to the highly separa-
tion rate of electrons and holes.

Key words: Ag;VO,/g-C;N, composite; visible light catalysis; microcystins; pseudo first order dy-
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Fig.5 Performance and kinetic analysis of MC-LR degradation by CN(32) and Ag; VO,/CN(32)
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Table 1 Comparison of different heterogeneous photocatalysts for MC-LR degradation

i A 4t/ MC-LR %) 4 & R g/ o FE s [ / LB/ AL R g/
AL EEPUN
g (mg+ L1 h % (mgeg 1)
N+TiO, 0.5 1 3 71.5 0.14 [28]
BiOBr 0.2 3 1.6 83.0 1.24 [29]
AgsPO, /NG/PI 0.5 5 6 75.2 0.75 [30]
20% Agz VO, /g-CsNy 0.05 1 1.6 85.4 1.70 AT
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273.3 1 317.3. M F . # — & B T AR m

10+ A

Ag,; VO, /CN(32) 7 7] WL T i fb B fif MC-LR 0 . . . . . .
5 10 15 20 25 30

A MC-LR ] ge g Mo i 30 02, an & 7 iy A ] /min

7. MC-LR #2585 ¥ Ag, VO, /CN(32) I i 6 Ag;VO,/CN(32)7E 7] Il 3 T i L P& i MC-LR

BORRLA Adda SEITHR BB 1 B9S2 19 RSB BT R E

Fig.6 ESI scanning spectrum of MC-LR byproducts
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Fig.7 The liable attacked sites of hydroxyl radicals for MC-LR molecular by Ag; VO,/CN(32) during photocatalytic

under visible light irradiation
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20% Ag, VO, /CN(32) Hl 30% Ag; VO, /CN(32)%F MC-LR P fift 5 25 %% & 43 324 0.002 01,0.011 33,
0.019 23,0.013 16 min~ ', £ Ag, VO, ME & B E R EOLIEMER. 55.20%Ag, VO, /CN(32) 1
Rie i SR8 B0 R R 2490 CN(B2) 11 10 4% i — 25 0IE 52 & 45 b RHIY S AL P R e R

In(C,/C)=Fk ¢ (2)

A :k S MC-LR B A58 5 50 min™ ' 52 S 6B B ], mins C Jy ¢ B P MC-LR ) 5 i v B
mg/L;C, & MC-LR (%] 4 B & & . mg/L,

F 2 CN(32)#1 Ag; VO,/CN(32)fE AT X T L BE R MC-LR M — R W ESH
Table 2 First order kinetic parameter of MC-LR degradation by CN(32) and Ag; VO, /CN(32) under visible light irradiation
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