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Abstract: Two different morphological ZnO materials with hierarchical micro/nano structures were
fabricated through solvothermal method and oxalate method, respectively. Their photocatalytic
performances were evaluated by using the degradation of methylene blue (MB) solution as model
reaction. The results show that the product via solvothermal method exhibits flower-like micro-
spherical appearance assembled by many nano-flakes, while its counterpart derived from oxalate
strategy shows micro-rod like morphology constructed by many nanoparticles. ZnO fabricated by
oxalate method has much better photocatalytic activity towards MB degradation, whose reaction rate
constant is 7. 65 times as high as that one obtained by solvothermal method. The identification results
for active radicals verify that «OH and <O, are both formed in the two samples when they are
irradiated under ultraviolet light. However, due to their diverse band structures, there is difference in
number of active radicals produced in the reaction system, which can further lead to different
photocatalytic efficiency for MB degradation. As for oxalate-derived ZnO, greater number of «OH
and *O, can be formed under the irradiation of ultraviolet light. Meanwhile, «OH with strong
oxidation capacity plays a dominant role in the photocatalytic reaction system. As a result, it
possesses more excellent property in degradation of MB than that of ZnO originated from solvothermal
method.
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Fig. 1 XRD patterns of the zinc precursors prepared by solvothermal method(a) and oxalate

method(b) and their corresponding calcined products(c)
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B, 450 CJg TG M LI B0 i ik 4,
W =B C A o0 4 B ORE I 0 AR T AR TN —
P i 9K AR 5 A5 Ry ZnO 19 4B e T B 1B 5 S 450 C,
T T F R 5 2% BT A5 BE A 9K T 55 343 i 7T 3 o



W49 4

GX BN/ AR ZnO 1 95 BG4 P AE 153

34 (DFE 25~120 °C H PR B 28 51, 3K J2: #F i 32 1
Wy B B K B 5 & BT S (2) 7E 180~ 300 °C I & A= 1Yy
Jo e A X B T4 K BB BR BI& AR T ZnC, O,
nH, O —7ZnC, O, +nH, O L i, MK ERN
26. 80 Y0 » AT LA A2 B IR R 1 ST A5 B T R A4 14 k2 2
A ZnC, 0, » 3H,O; (3) K H K& HEAE 300~390 C,IHH
TR R B A R R ZnO B9 AR . I B B RN
34.37% ., 5@t 2ZnC, O, +0,—>2Zn0O+2C0O, +2CO it
BRI IR 36. 6 %0 M & B A4f. 400 CJE TG M4k
IR BRI RS , R W ZC, 0, 3H, O B 41
i 56 4 R I 7 R 6 2% BT A5 B A SR AR 55 A5 S ZnO 1Y
BRI B 155 Sy 400 °C
2.3 SEM &#7

B3 W AR [ 7 ik A3 B0 ZnO FE 9 SEM

B, AR GE AR ZnO 3R B0 AE IR B
BRI, OR AR 9~35 pm A%, R E . K
KR AR R B 43 G a5 48, i A 22 98 K [l 48
ol H AL B GOK R EE 2958 650 nm.,
FRENVE A ZnO 2 I ARG, HEN T 1~
5 pms K BEE U BEOK B L BOK AS 55 20 B 5 4F .
AIF SR S0 P R TR 1 A5 8 10 TRfOK el 2 A &
YK i AL R, BRAS B 5% b B R 36 9 T 3R ZnO IR
B/ N asfe . SRR R A AR R Y
ZnO 7 W) 53 BUPE AR AR 4 5 UPE T SO AR & iy A
PLIE R A i etk . i — 2 Wi e & Bt
Bbets BN AP Rl ZnO 77 ) (14 3 T AR A B, LA — 28
240 I 33X I 3% IR AR ) o AE 2R 03 ok B R CO,
A H, O B eBR 5 R G 1R 1 .

B3 ZnO =¥y SEM [ ()Wl s (b) R Eh vk
Fig. 3 SEM images of ZnO prepared by solvothermal method(a) and oxalate method(b)
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Fig.4 Nitrogen adsorption-desorption isotherms(a) and pore-size distribution plots(b) of ZnO prepared by different methods
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Fig. 5 Photocatalysis degradation performance comparison of different samples against methylene blue(a), C;—C(b)

and In(C,/C) (¢) as a function of the irradiation time under ultraviolet light
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Fig. 7 XPS spectra of Ols on the surface of ZnO prepared by different methods (a)ZnO-B;(b)ZnO-A
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