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Fig. 1 Influences of n(Zn)/n(Ti) mole ratio on TiO,-Zn-N

photo-catalytic activities
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Table 1 Photo-catalytic activities of catalysts at MW, UV,
MW-UV and sun light conditions

The degradation TiO,-Zn/% TiO,-N/%  TiO,-Zn-N/%
MW/2 h 16.3 21.2 29.6
UV/2 h 94.8 95.2 95.4

MW-UV/2 h 98.2 98.7 99.2
sun light /2 h 53.2 55.8 58.2
sun light /4 h 75.2 76.4 79.2

2.4 TiO,-Zn-N WL FI S L IRE MR

T 5P A ) Ti0,-Zn-N AR AL FAE it 05 1 1)
TP, TERUBHR S -SRINEIR AT T, #5 TiO,-Zn-
N ARG ER T 5 YR A A, et — 2 o e
LG BEATHORE R AT, 55 1 OKRRAR 2 h ), IR
HATE O R ERER, FE T TR AL,
RIS B ZEBEAT S 2 U i 1) AL TR R s AR
fE, R PR, HREET S USR5 M5 2
I 5 YS9 TiO,-Zn-N AR 5 TR fif
BRI LIEIRIN TR 2 b, bl LIA 1, TiO,-
Zn-N EACFIE IR 5 U5, T 2R 1 B i SR L
TORFFAAE , X R B i £ 19 Ti0,-Zn-N {477 A
ARG R E .
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Table 2 Testing results on the photo-catalytic stability of
TiO,-Zn-N catalyst

No. of tests 0.5 h/% 1 /% 1.5 /% 2 W%
1 46.5 88.2 95.8 99.2
2 47.3 87.5 93.4 98.5
3 43.5 86.2 95.2 99.3
4 45.6 87.7 94.3 98.8
5 47.0 86.8 93.9 99.2

2.5 TiO,-Zn-N f& 1Y 7 XF 2 i i i B e

hy T PRI TiO,-Zn-N A6 1) G fE AL 1
e, TEHT eI BB 1R R B AR g 4 i i 1
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Table 3 Degradation rate of phenol under sun light with
Ti0,-Zn-N catalyst

Sun lighting time/h Phenol degradation rate/%

1 36.7
2 63.3
3 74.9
4 76.5

Z: 8 Ti0,-Zn-N AL 50 [ fifk H RS I AL AR
SE PRSI 1, 25 A AR AT 3 e 1 e i AL AR,
EPEREOL, HNKSE RN 4 Pros. thak 4 /LA
MR S G, fESLE IR ZETEE N,
R AR AR WP IR IEE , X — 2R
il # B TiO,-Zn-N i AL 57) B A 845 1 06 4 1L A2
TEE.
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Table 4 Stability testing results of TiO,-Zn-N catalyst for
degradation of phenol

No. of tests Phenol degradation rate/%

1 94.2
2 95.2
3 93.9
4 95.8
5 93.5
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Fig. 4 IR spectra of TiO,-Zn, TiO,-N and TiO,-Zn-N catalysts
(A- TiO,-Zn; B- TiO,-N; C-TiO,-Zn-N)
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Fig. 5 XRD patterns of TiO,-Zn, TiO,-N and
Ti0,-Zn-N catalysts
(A- TiO,-Zn; B- TiO,-N; C-TiO,-Zn-N)
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Fig. 6 SEM images of TiO,-Zn, TiO,-N and TiO,-Zn-N catalysts
(A- TiO,-Zn; B- TiO,-N; C-TiO,-Zn-N)
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T T I S LR ), 8 v 1 A TR i 41
VA PR K AE AL R 2 TR B, i s A 70 2 i
¥y H,0 I CO, MR, i ik Ak 70 HAT B 22 A 35 1
H S 5 N, XA T HY S i S 1) 32 4 T
(2)Satoshi £ WF5E & B, TiO, Ak ] 48 £ 41k
T L 7] B S I 2 T A AR 22 1 - OHL [ phy 2,
i - OH [ H3E7E TiO, Yol AL A5 el id f i
HERBEENEM; B0, MRS RES i TiO, i
R T A T 2 K B, XA T A R T A
s TIHALRIEMD A E T R A4l i, e
HHOR R U T S BEREE, 50 kA T R L
R 3 T R o S0 5 L P T, (A 300 40
AR T
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3.1 7E[ Bmim |PFy B§F0MA A, SRl T4
5l 7 Ti0,-Zn-N SGHEALT B Fe tE il 5 A PP &

THARIMALE Dy 5.6 mL, Zn F1 N 728 53 514
n(Zn)/n(Ti)= 0.015 : 1 M n(N)/n(Ti)=4:1,
AT 2 350 W, B T I] 20 min | 4Bk
HLEE 700 °C | MBI IE] 2 h, A8 A 1R R Sl A3 A9
TiO,-Zn-N f#4k57], 7£ MW, UV, MW-UV F1 SL 4 F
WA 2 PF T, FRORE RS RO I B A R a0 )
29.6% 95.4% . 99.2% , 79.2% F13.9% ,95.7% .
95.8% ,76.5% .

3.2 BERIA B IR 4 1 Ti0,-Zn-N 4L 57 A,
AEEPDEEATEYE, /£ MW, UV Hl MW-UV 3 fif
ZEAETR X Y AR A R OR 2 0 MW-UV > UV >
MW, RUITESIMDC AT, B A s Al i 2
e ik 1) 1.

3.3 TR A TIO, Al LB IE TiO, kL)
BER, SRR L e T B, AT B8 i MR R 08
AT TiE A B A Ti0, H, BERSTE BURT i 24
JRAES , il TiO, AR v A%, P EURYOLIEAL
. AT IS5 K 23 T 45 R 3R, BRI IE B %
TiO, fEALHIH, Ti0, FRLIGURE MAFAE, HAP
RiAeHy 8. 67 nm, AL EA 7> BB, 45 &
B, oA, YERERG E SFRAL.
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Preparation of Zn and N Co-doped TiO, Photo-Catalyst
with Microwave Irradiation in Ionic Liquid and Microwave
Strengthen Photo-Catalytic Activity

SUN Jing', JIANG Wen-jian' , ZHANG Gui-qin®, BI Xian-jun'"
(1. Institute of Chemistry and Chemical Engineering, Yunnan Normal University, Kunming 650500, China;
2. Department of Husbandry and Veterinary, Yunnan agriculture vocational and technical college ,

Kunming 650031, China)

Abstract; Zn and N co-doped TiO, photo-catalysts were prepared by microwave drying method in ionic liquid 1-bu-
tyl-3 methylimidazolium hexafluorophosphate. The IR, XRD | BET and SEM were used to characterize the structure
of the catalysts. At a constant temperature (25 °C), microwave irradiation (MW ) , ultraviolet lamp light (UV)
microwave irradiation-ultraviolet lamp light (MW-UV) and sun light (SL) used respectively for degradation of
methyl orange and phenol, the influences of the preparing condition on the photo-catalytic activity of TiO,-Zn-N
catalyst were investigated by the combination of catalytic synthesis of microwave ultrasonic instrument. The results
indicated that the best preparing condition of TiO,-Zn-N catalyst which exhibited higher photo-catalytic activity was
as follows: ionic liquid dosage 5.6 mL, n(Zn)/n(Ti)= 0.015 : 1, n(N)/n(Ti)=4 : 1, dried in microwave
with the power of 350 W for 20 min and calcined at 700 “C for 2 h. When the catalyst used to degrade methyl
orange, the degradation rate of methyl orange under MW, UV, MW-UV and SL were 29.6% , 95.4% , 99.2%
and 79.2% respectively. And more the degradation rate of methyl orange with MW-UV was all along the highest
under MW, UV and MW-UV conditions, which indicated the microwave irradiation had the strengthening effect for
degradation of methyl orange when TiO,-Zn-N used as the photo-catalyst.

Key words: catalytic chemistry; ionic liquid; microwave; Zinc-Nitrogen co-doping TiO, ; photo-catalytic

degradation



