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Abstract: Using Ti(OBu), as the precusor S-doped nano-TiO, photo-catalysts were prepared by the sol-gel method in
ionic liquids. The IR and XRD were used to characterize the structure of the catalysts. At a constant temperature (25°C),
using respectively the three degradation conditions of MW, UV and MW/UYV, the effects of the calcinations temperature,
the calcinations time, the power of microwave drying, microwave drying time, the amount of ionic liquid and the S
doping amount on the photocatalytic activity of nanoparticle TiO, for degradation of methyl orange were investigated in
the combination of catalytic synthesis of microwave ultrasonic instrument. The tests indicated that the highest catalytic
activity of nanoparticle TiO, under the following condition: calcination temperature of 600°C, calcination time of 2 h,
microwave drying power of 210 W, microwave drying time of 25 min, ionic liquid added in an amount of 5.6 mL and S
doped amount of ny/n(r = 2. The degradation rate of methyl orange under three conditions of MW, UV and MW/UV
were 7.26%, 75.49% and 82.12% respectively. This reveals that MW has a very good synergy with UV, and microwave
has the effect of strengthening S-doped nano-TiO, degradation of methyl orange.
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Figure 1. Effect of calcination temper ature on photocatalytic activ-
ity of TiO-S
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Figure 2. XRD pattern of TiO,-Sat different calcined temperature
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Figure 3. Effect of calcination time on photocatalytic activity of
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Figure 4. Effect of microwave drying power on photocatalytic
activity of TiO,-S
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Figure 5. XRD pattern of TiO,-Sat different microwave power
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Figure 6. Effect of microwave drying time on photocatalytic activ-
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Figure8. IR spectra of TiO,-S prepared at different ionic liquid

dosage
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Figure9. Effect of nig/n;y on photocatalytic activity of TiO,-S
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Table 1. Sability test results of TiO,-S catalyst
R 1 TiO-S TR EMRIRNER

30 min 60 min 90min 120 min 150 min 180 min

Bk 3027%  42.51%  59.83%  75.49%  88.64%  100%
B 3025%  42.50%  59.83%  75.47%  88.66%  100%
BER 3025%  42.52%  59.82%  75.51%  88.65%  100%
EIOR 30.26%  42.51% 59.83%  75.5%  88.64%  99.8%

BHIK  3026% 42.50%  59.835  75.49% 88.65%  99.9%
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Figure 11. XRD patterns of TiO,-S photocatalytic in before and
after degradation of methyl orange

1. PEMREPEBHIRE TiO-S KEMLFIE XRD

AT FRRRT S 1) XRD BEIEEARBA BN, HAR
FEZSMCIITIRST T TiO,-S YA & B O E 2N,
TR FAg AR FIAE TiO,-S R A= A 43X,
H IR T RAERM N, RV, ARGE,
£ TiO,-S KA I HE 2 B i b AU, RS,
FEBRIE T DA S i JBOoR T 5 3K 5 3R T e 2 B A
W, PLETRE ZAT TiO,-S M4ty , X MR e 7>
BT ¥ TiO,-S SLHEALTIRE I E ], HARE ELT

3.9. KR TiO-SHEMFIREMLEM

5 B R B A AR TR B, B AR
BN [ B2 F SR (1) THO,-S DG A 7 ) e A 35
WY, H R TP AN T

1) BRI 5EAL TiO,-S S HEAL T AL Pk (1 2R -
HI T O D ZRAE 600 W, FERCHE IR 5] A FFJE RS VA 1)
RIETHEBCERE R TR T ROEiRfE, mEssEr
BEMPRIELE T AT ] P 088 v 7K A HE A 7R3 T PRI
B, inide F R RSV KR CO, BRI BE IS, B8 22 B 1
WiEPE L5 RN, AR TGRS N
MIREATs B S SR RAE T, 15 F 2k
(O A T7 AR R R AR5 LA AR, S BCH L R
ek gt 1) T IR AN LR A5 B B e

2) MRt TiOx-S JEHEALFIMEALE PE A AR AL
J82: BT TiO,-S S HEALTR M AL W A2 [ 4 BRAT (3
R, i BT I ERE AN R ZR O T, IS R
WAL B A S5 7 1 AT A2 — iy RO LA, DRI Rtciploxe
TiO,-S EALFIFIAALAE T, FEH R I 2™ AR 2 (1
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e B TR R S 459 TiO, HEALTR I 26 A LB R O AT 1

S GERIANLANI G, 2K 1T 7E BE B TR R 2 (1 PR N RE 22
(BREERELD), ARSI SRS AR R 2 i e
BOCER T - BT AEER S, $em TR TA
FIER s B TiO,-S JEMEALIRIAE FL P AL A BRIE,
TRAPFRAN, A5 A2y 7 B R A N 3R Ly, AR
K7 BN A, T RTE TR TiO,-S Ot
EAL IR Z 5 AR AR TR s TiO,-S Jufi
WFIESGR I T, 3T SRR B 7K 231 IRV
S, MBIKAE TiO,-S JCHEAL IR I MR 5 B, A
BEMRIEEF OS5 RN, §Ee 1 ETIREE
PAE s S B THO,-S DA IR T A F2 5 A PR 3N
REAL T RO MRS 2, (RIS, 17
AT a2k B AW, AR R A S
5P R A, B DR RIS
.

4. #hig

1) {E[Bmim]PFg & A, B TiO,-S St
A e fie PR RE BB AR A PR BUSEIREES 600°C L
BEIFIA] N 2 he BRI 210 W i T4t
(824 25 min. B FHRAMAEA 5.6 mL fl S B 4E
N ngynemy =2, TEMZEAE T 6451 TiO,-S JafEAL ],
1E MW 215 N HIREMR RN 7.26%, 1E UV %A% F IR
RNy 75.49%, £ MW/UV 21 F KB R N
82.12%.

2) TERMEM FH&R TiO-S, HHIfE MW,
UV, MW/UV = Fh 2 2F TR B 08 1R B A AR R
MW/UV > UV > MW, B8 MW 5 UV 7£ S 52490k
TiO, P fi F R sh A R G B RIVE A, o A 5k
TiO,-S YA Ak B fift FR BRSO VE T o LT BRI Ji DR 2 ol
BIAHPTLIEIN TiO-S AT BRI #0) TiO,-S
WM TR A EHEKAE TiO,-S (AT 18 e B
ik TiO,-S M Ak 7R TG MR 3 1) A RS

3) BABE TREW SIHE TiO, R I
EFAKEFR AR P JEOR K 8™ Ak Bl ST 9tk
NET TiO, I s FFEUR T 850 0 TiY 6, S80T &
MemAR, ATBRAR AT, R S EUR KA, K]
JEIX WA R I 5, B T TIO, IR fEAE 1.
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I RIEREE, PR T TiO, MRS T,
TiO,-S AL FIFE S AP IGAT T B fife P L8 (1) S8R T 4
IR BTG e b B AR K WE LA (A . HL & 1
TiO,-S faiE, MG H, ReEEFH, fFasi
(A= EE P

4) 454 XRD B Hrasn, Hil131 TiO,-S YafiEfh
PG TR, ABUER AFAE, Riffh 18.63 nm, #H
X T4 Tio, M b, KRR/, TR IAE N, SR
FMARE K, B S5 Tio, M IE ML S, B
#1151 TiO,-S S M 5, srfitkty, BA
BEEI R W e N YE R . A IR BEEI ST AR, fE R
A& PE R 151 TiO,-S K& 1 2 TG T2, 1M
YRR EECE 3G 2 AR T ARSI iR . i)
TiO,-S FL A BUF MGV, N ik 5 %M B IR
TER, MIfidE—S 35 T TiO,-S KIS .
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