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Abstract: An efficient route for the synthesis of Cu and Ni doped ZnO was developed in the presence of Zn(NO;),,
CuSO, and Ni (NO,), with Gemini surfactant as the soft template. Moreover, the photocatalyst was prepared by a
hydrothermal method, and its structure was unambiguously configured by XRD, SEM-EDX, UV-Vis DRS and PL
as well. In this paper, different influence parameters to synthesize the ZnO photocatalyst were investigated, such
as reaction lime, temperature, the doping amount of the Cu and Ni. By adopting the newly synthesized
photocatalyst in the degradation of model pollutant RhB, the optimal conditions to afford the ZnO were finally
developed. The results show that the degradation efficiency could reach 96.9% in the condition that hydrothermal
process 130 °C for 8 h, calcination 500 °C for 3 h, and 10 mg-L™ RhB under the irradiation of 250 W high
pressure mercury lamp with 0.8 g+ L' 1.09%Cu-3.0%Ni/Zn0O as photocatalyst.
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Scheme 1 Synthesis of Gemini surfactant
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Table 1 Cu and Ni dosage of different samples

Sample Viso, /mL Vo, / ml Sample Veso, /mL Vypo,, / mL
Zn0 0 0 39%Cu-3%Ni/Zn0 60 60
1.0%Cu/Zn0 20 0 0.5%Cu-3.5%Ni/Zn0 10 70
1.0%Ni/Zn0 0 20 1%Cu-3%Ni/Zn0 20 60
0.5%Cu-0.5%Ni/Zn0O 10 10 1.5%Cu-2.5%Ni/Zn0 30 50
1%Cu-19%Ni/Zn0 20 20 29%Cu-2%Ni/Zn0 40 40
1.5%Cu-1.5%Ni/Zn0 30 30 2.5%Cu-1.5%Ni/Zn0O 50 30
29%Cu-2%Ni/Zn0 40 40 3%Cu-1%Ni/Zn0 60 20
2.5%Cu-2.5%Ni/Zn0 50 50 3.5%Cu-0.5%Ni/Zn0O 70 10

23 HE]), TU-1901 BYEE 40 0] WL 43 60 BE T+ (A6 5 3 A
il AR A R DAL A W), 250 W os FEoR AT (H 2R
JEHREF IR BT HLER ), UH4150 2840 w] DL 43 S0t B it
(HAHLAF, ¥ 200~800 nm),FLs980 4= T g
RIRRAS/BRS DO (S F 2 T A A,
1.5 e iEaenik

FREL 0.2 g 9L FE M A F] 250 mL /) 10 mg-
L% PR B WM, R T P R S
SrEL S min, # A RS 7E RS AL BEFE 30 min £
TR FI W B 0 BRSF- 7 8 S AT S B 2 PE] B OIR
18] E LA A A B HEAT AL OB 250 W TR
RAT (50, MEAL BT B2 90 min, B 15 min MW —
SE A NV, S0 BV RAE 552 nm AT
JE I

AR AT - 2Rk A, il T (0 20 SR i x 2
FH B W W% D

D=(A —~A)/A x100% (1)
KM A N R B OC A A, R BN S5 A

730

% R
|

—1m
125
—089

087

Vo

Wi fifp Z IO WOE B
2 BRSIE

21 HRHRLE
2.1.1 NMR #1E

L2 A LR R NMR 5 SCHR2IAH AT
Gemini # [ 1% #£ % '"H NMR (500 MHz,CDCl,):6
0.88(t,J=6.5 Hz,6H,2CH;),1.25~1.35(m,28H,14CH,),
1.79(s,4H,2CH,),3.56(s, 12H ,4CH;),3.83(t, J=8.4 Hz,
4H,2CH,),4.48 (s,4H,2CH,),5.54 (s,4H,2CH,),"C
NMR (125 MHz,CDCly):5 14.07,22.62,22.83,26.25,
29.15,29.21,29.37,31.81,50.78 ,61.80,62.44 ,64.90
165.28, %uEEE 5 Hirfb & Wa R & |
2.1.2  XRD 4t

Kl 2 HANA] Cu-Ni 445 FFESL Y XRD B,
BRI, T FE 5 0 AT 04 35 5 4R E R B PDF No.
36-1451 £ ZnO 9 (100),(002). (101),(102), (110),
(103),(200) . (112),(201) f&n T AH W) 5, 2 DAL 5 R oS

mmmmm

3182

165.29
3

2

2922

7
7
76,
64.
62,
5079

f

L MH

| L 1A

8287

14 13 12 11 10 8 6 4 I

2107200 190 180 170 160 150 140 130 120 110 100"
5/ppm

0 70 60 50 40 30 20 0 -10

P13 6 MR 9 NMR 8]
Fig.1 NMR Gemini surfactant 'H and "C



502 I A %34 %

P (a) s - (b)
S 3= 8 S
= = Q = <
s = I 8 N
S = g
N ] S & ~~ e
= o =] (=d5=
S = T &8
A e SHS 1%Cu-3%Ni/ZnO 1%Cu-3%Ni/ZnO
\ 0 A A 2%Cu-2%Ni/ZnO ‘J\ AN 2%Cu-2%Ni/ZnO
1.5%Cu-1.5%Ni/Zn0O A \ 1.5%Cu-1.5%Ni/ZnO
| A L A A 1%Cu-1%Ni/ZnO 1%Cu-1%Ni/ZnO
A }\ . 0.5%Cu-0.5%Ni/ZnO EL 0.5%Cu-0.5%Ni/ZnO
Pure ZnO \ / 0 Pure ZnO
L L L L 1 1 1
30 40 50 60 70 80 35 40
20/ (°) 20/(°)

B2 ZnO FE& Y XRD [ (a) KR #RCKR XRD # (b)
Fig.2 (a) XRD patterns of pure and Cu, Ni co-doped ZnO samples; (b) Corresponding enlargement XRD patterns
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Fig.4 UV-Vis diffuse reflectance spectra (a) and photoluminescence spectra (b) of samples
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Fig.7 Effect of different calcination times (a) and different calcination temperatures (b) on photocatalytic degradation RhB
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Fig.8 Effect of difference total contents (a) and relative contents (b) of Cu and Ni on photocatalytic degradation rate of RhB
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