$45 6 G4 KHHA
2016 404 A SURFACE TECHNOLOGY .25 .

FETFEe/RARLESRATELIEL
N 8 TiO, Hi&

s, SNE', T8I
(1. KBEEBT X% INERSZS T2, AR 030024; 2. KBIBT A NS5, AR 030024)

W E. BW #3361 RFEREA@OLEAFFRER, FiE @355 T ARG ARE3I6L
TAFARF OB B & 454 BAT G TIN F 5L, K5 xF TiN B3t 4T AL 133 N 54 Tio, R, AR X H 4
FFHAL X S &b & F a5 AL 1246 & F RABLE R ST 4 R AT H] & 69 N 352 TiO, # Ik AT
FAE S8 i AR S B e KM I R BB A K, R 2R AP 450 C At a 2
2 h B9GP A AR SRR TIO, BR8N LEIRAK T 3% 0, KB4 Ti0, #= N -7 Ti0, #4%
MR A A4 3.25.3.08 eV, ZHAMLTEE  GRADHE , RELLFMIL, 3% 9 5 H & R-THEHH
AR B ILKIBE 150 min & N #5248 TiO, # BT T Wk 35 8k 09 Sk A M h 20% , #Loh, N
B TiO, FRAARZEFAME, TILEREH T ,30 min REARAKH 8.5°, &it N#HBZ£& Tio, %t
A 2L 3 316L RN A & AR A Fe KRR

EEIE . FETFAREEALL,; REM; TIO, FIE; N5d, BB, FARM, #AK

HRESES: TG174.445 SCERFRIAED: A XEHS: 1001-3660(2016)04-0025-06

DOI; 10. 16490/j. cnki. issn. 1001-3660. 2016. 04. 005

Preparation of Photocatalytic N-doped TiO, Films by Combined Technology of
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ABSTRACT : Objective To improve the photocatalytic and hydrophilic properties of 316L stainless steel surface. Methods N
doped TiO, thin films were obtained by thermal oxidation of titanium nitride films, which were prepared by plasma surface alloying
on stainless steel substrate. The resultant thin films were characterized by X-ray diffraction (XRD) , X-ray photoelectron spectros-

copy (XPS), scanning electron microscopy (SEM) , and ultra violet-visible absorption spectroscopy (UV-Vis) methods. The pho-
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tocatalytic properties and hydrophilicity of N doped TiO, thin films were studied through photocatalysis and hydrophilicity tests.

Results XRD patterns showed that anatase type TiO, existed in the thin films after thermal oxidation at 450 °C in air for 2 h. Ac-

cording to XPS, residual N atoms partially occupied O atom sites in the TiO, lattice. The band-gaps of TiO, and N-doped TiO, were

3.25 eV and 3.08 eV, respectively. A uniform and dense surface containing three-dimensional homogenous protuberances growth

of grains was observed in SEM images of thin films after thermal oxidation. The experimental results of degradation of Methylene

blue solution under visible light indicated that photocatalysis efficiency of N doped TiO, film was better than that of the undoped

film. The ultimate degradation rate of N doped TiO, was 20% in visible irradiation for 150 min. The N doped TiO, films showed a

higher hydrophilicity and the contact angle was lowered to 8.5° by Vis-irradiation within 30 min. Conclusion The N doped TiO,

film could effectively improve the photocatalytic and hydrophilic properties of stainless steel surface.

KEY WORDS:: plasma surface alloying; stainless steel; TiO, thin films; N doped; photocatalysis; hydrophilicity; thermal oxidiz-

ation
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Fig. 1 Surface morphology of the N doped TiO, films
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Fig. 2 X-ray diffraction pattern of the N doped TiO, films

.
E.

M

z
=
8

2.3 XPS ©#fr

K3 M mE s HER T N s Al Ti 2p XPS i,
I 3a Al LIF H N 1s 19PN ERAE A7 T 399. 9
eV f1400.4 eV, BT N B2 Tio, R 1T AR A
#0775  RUE N 7E TiO, & H i T 285 R B A7 22
5o N s IBHATE 400 eV ZEAIC R M EEA LT
PR [G) WL . — & Chen Z5IA 0 N TG R 520

brten=ilv i o, m i

Her AH 42 HEl R kY Fis
Bimling rmergy 0¥
i M=

7
rawaw

A i =h2 460 458 455 45
Himling ey el

h Tidp
B3 S#BERY XPS &3
Fig. 3 XPS spectra of N doped TiO, films
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plots (b) of the undoped sample and N-doped sample
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