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Abstract

In this work, we studied the effect of annealing temperature on the surface morphology, crystal struc-
ture and optical properties of TiO,/mica films and the effect of stress on the photocatalytic efficien-
cy. The experimental results show that as the annealing temperature increases, the grain size becomes
larger and the band gap energy of the film becomes smaller. We also did experiments on photocata-
lytic degradation of TiO;/mica film under pressure and under natural conditions. The experimen-
tal results show that: without the pressure, the degradation rates of the annealed films at 600°C,
650°C and 700°C are 8.56%, 5.78% and 2.39%, respectively; after the pressure is affected, the de-
gradation rates of the annealed films at 600°C, 650°C and 700°C are 8.79%, 6.89% and 3.28%, re-
spectively. The results indicate that the degradation rate of samples affected by pressure is greater
than the degradation rate of samples under natural conditions, and the degradation rate of sam-
ples affected by pressure at annealing temperature of 650°C increases more than the degradation
rate of samples affected by pressure at 600°C and 700°C. The degree of improvement indicates that
the stress has a certain promoting effect on the improvement of the photocatalytic degradation rate
of the film.

Keywords

Electron-Beam Evaporation Method, TiO; Film, Photocatalytic Performance

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

R ERUHER, RGP RR dGR A i S BT — A S I TP KRR R,
P A UM AT T KIS G BV K . IXRY, Lais e BRI AR A 22 4, IX 8
FREM ARG AEMSE, ARG R, SR m @R R E A RPN, RILE 7
BHEFAIR 2R RS EREE T SO R A5 4Ly, X8 RS 4 B A T A W) R i
RRE, DR AR 5 10 PR K AL 3 7 1 T002: 58 4 25 B e AT 1] o

TiO, AT A A, RIFII AR g TR MBI ENE, PLAOS AT
FAFRFIE, ISR TRE RN R RORE. R (A A R R, AR SR T R RS T
ECRIIN . 1972 48, B iy AAS FHAE SIEIG b A BTG YK AT DA TiO, - S AR R M il IF R S B i 1L AL
IR BSETTTE2]e B MZITIEBORILLLR, B X Tio, fi FE BB, Tio, S A &Itk +s
B I HON THREAEF SN RO, W R 2 AEREAT T % 5 i i 7T Ak

2. SCIE
2.1. TiO/ =B BRI

AR B TR 28 R VA = BN (20 mm x 10 mm x 1 mm) EUUR Tio, i, %%, =8H M
NaOH 0.1 mol/L (ZEALEN)AH HCI 0.1 mol/L (FALR)E RS . Bt RAN LRERY 25, Ik
eI K M. B, B e ARERE—DE . B R T IF B e fE AR e L, #E%

il

DOI: 10.12677/ms.2021.119112 968 PR R


https://doi.org/10.12677/ms.2021.119112
http://creativecommons.org/licenses/by/4.0/

BRI LR « ACKHLHY 4

UFOMLAERE N IR ZE R AR I PR B =, JFOAHh s . U = 57 R ZE R S0 E J#an, Hr
RARZMI T, RPN TRAERE . HRE A 2 x 107° Pa WL INF, A RIREA
F| 300°CH FFUE L FABAT 22 Ttk . AT 22 PHNE, FESHIRTh T URZENE TiO S8 . ZE RIS 1 /NI 28K
R A A D) E AR R R E o ot — e I [A], 4931 1G5 R BE R TiOo = BEEME . 55, FF i fE 600°C,
650°C 1 700°C AN A i 52 R i2EAT IR K .

2.2. FTAE

FIFH X SHATHEREC(XRD, D8 ADVANCE, Bruker, 7 [E )14 € )t {¢ (Raman spectrometer,
iHR550, J 2, 2 () Xh A il 10 o 4 285 A RN AR AE BSR4 T 20 B, R 45 41 7 SR 4085 (SEM,  SUB010,
Hitachi, H )X E R IEEAT 7 RAE. FIH B RERE A (XPS, ESCALAB 250Xi, ThermoFisher, &[H)
TCR M RRGEAT T AL . BSR4 AT DL A 3% 4% (Uv-vis absorption spectrometer, Lambda 650, PE, % [H)
WISE T TiOo = BEHEIE )2 A1 AT W (UV-vis) R ISOL 1 .

B e AL R SR R S8 (XPA-7 (G7), 350 W ARAT JEI5)I5E T TiO /= REE I e AL R
FESCAEAII & rh, FEREAN SN 3% CE. TiO,/ 2= BEHME (2.0 cm x 1.0 cm) A1 50 ml ¥ F FE 15 (MB) AW 55—
YRR AN CUR, B8 AR S X IR G, R MBI RAE SRS AT W o
UOGHERES. 30 08N E, AT AL TiO = BHEELE 3 A [RLR JGRBE T ez, #—Pille 7%
b - B WO TE o

3. &ER5vHE
TE N, S5% 600°C . 650°C A1 700°C &5 =Fh AN A B IR FE R AL BE ) TiO, WA XRD 45 872 1 Fraw.

——N,-700°C

J Coo Tio, TiO,
. | L | C— | L] L 1 L 1

——N,-650°C

Tio, TiO,
TiO, l Ti,0
|
L 1 L 1
: N,-600°C

| I

; L — =i

A”-L‘-J‘-‘ ll l ~

10 2I0 ‘3I0 4I0 '5I0 6IO 7I0 slo 90
20 (°)

Figure 1. The XRD spectra of TiO, thin films thermally annealed at the different temperatures
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Figure 2. SEM images of TiO, thin films thermally annealed at the different temperatures. (a) 600°C; (b) 650°C; (c) 700°C
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Figure 3. Raman spectra of TiO, thin films annealed at the different temperatures
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Figure 4. XPS spectra of TiO, thin films annealed at the different temperatures. (a) Full spectra; (b) O1s; (c) Ti2p
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Figure 5. (a) Absorption spectra, (b) Optical band gap for the TiO, thin films annealed at the different temperatures
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Figure 6. (a), (b), (c) Absorption spectra, (d) Degradation efficiency of TiO, thin films annealed at the different temperatures
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