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Synthesis and Photocatalytic Property o Nano-ZnO

ZHANG, Sheo-Yan  DING, Sh-Wen®  LIU, Shu-Juan
KANG, Quan-Ying LIV, YarChao DING, Yu
( Cdlege d Chemistry and Emvironmental Science, Hebe University, Baoding 071002)

Abstract Usng ZnS0, and urea as rawv materia's, nanometerdzed ZnO was prepared at 90 by honbgeneous
precipitation method. The dfects of reaction temperature, reaction time, concentration and the ratio of the
meterid son the formed narometer ZnO were d discussed. The XRD reved s that the ZnO has a hexagona
dructure. The TEM observation indicates that the ZnO is heria particleswith the average diameter of 20 nm.

IR and TGDTA were a9 used to characterize the nanometer ZnO. The UV absorption properties were detected
by the UV gectrophotometer. The results show that the nanometer ZnO has an extremdy grong absorption at
200 380 nmwavelength and a0 a relatively srong absorption at visble regon. Photodegradation of dyes in
aqueous ol ution was invedigated by udng this nanometer ZnO as a photocatdys , showing that ater 60 minutes
o lar illumnation , the decolorization rate of the acidic red 4BE can be 100 %.

Keywords nano-ZnO, honmogeneous precipitation , UV absorption , photocatalys s, photodegradation of dyes

21 , ,

[1.2]

*  Emal : Dingsv @il . hbu. edu. cn
Recelved December 13, 2001 ;revised February 25, 2002 ; accepted March 12, 2002.
(No. 202104)



1226 Vol. 60, 2002
, Zn0 2
[1]
, 2.1
1 L 1
1.1 )
4BE , . , )
:Rigsku D/MAX-RC X ( ,
) JBVI-1000SX ( ) .DT-40
() ,uv-265 «( ) :
500 m_ ,
1.2
n0,- 7TH,O , , 2.1.1
Zn0.
QO (NH,) » + 3H,O=Q0, + 2NH,OH , ,
3zn** + Q0% +40H™ + HO=2ZnQ0;3- 2Zn(OH) ,- , , ;
H,O=—=3Zn0 + GO, + 2H,0 ,
L 1 L ! %
, 1.
, 500 : %0
60 . . . e 90
o
so | ./ - 80
1.3 o /
- 70
11 g 40 D/DN S
. & o - 60 %
( 2h ), Uv-265 | / o
- b/ -1 50
1.4 o —0—0
20 o 140
50mg/L  4BE ( ),
150 m_ 250 L , 50 mg 10 ' ' ' : 30
20 40 60 80 100 120
: , : 10 {'C
min . Uv-265 A-
A (195 80nmm) 1
. a— , b—
) Figure 1 Hfect o the reaction temrperaure on dze and
= %100 % producti vity

a—sze, b —productivity



No. 7 700 1227
2.1.2 2.1.4
0 )
’ Zn$4 2 l, 4
3h 20
nm, 8%, 2. 60
60 T T e 90
o 50 +
50 F
o/ 71 g0 c .
/ £ 40 r :?_
g 40 d [m] o\\c i(;i‘ ‘HL
© / 17 K T b
# 30 d /E/: i
a -
20 | :/ - 60 20 -
§C ! ! !
1 1 1 1 1 0 1 2 3 4
O . 3 4 s O n(R )i (GRREE)
T/h
4
2 a— , b—
a— ; b—

Figure 2 Hfect of the reaction time on sze and productivity
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Figure 3 Hfect of concertration of the zinc suphate on sze

Figure 4 Hfect o ratio of the reactant on dze and productivity
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