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ABSTRACT: In recent years, TiO, nanotube array has become one of the research hotspots due to its large specific surface area,
strong electron transport capability, good chemical stability and photocathodic protection ability with obvious advantage to
provide effective anti-corrosion protection for metal substrates. In order to explore the applications of TiO, nanotube array in

metal corrosion protection, its protection for stainless steel and carbon steel and the effect of modification method on its delay

YR EH: 2019-08-20; fEiTHH: 2019-12-08

Received: 2019-08-20; Revised: 2019-12-08

HEETIH: P23 RAAMALSL KRR (2017B16114, 2018B47014 ); il F A4+ %I H A (JC2018113 )

Fund: Supported by the Fundamental Research Funds for the Central Universities (2017B16114, 2018B47014); Nantong Municipal Science and
Technology Project (JC2018113)

EEE N : &4 (1994—), B, MEMELLE, TEHMAHFIQAMBBEIREG P,

Biography: JIAO Yang (1994—), Male, Master graduate student, Research focus: corrosion and protection of materials.

WBIAEE: VB (1978—), &, W4, 834z, TSR TaAMMEABREE IR, Haetd. 4. sqhit@126.com
Corresponding author: JIANG Shao-qun (1978—), Female, Doctor, Associate professor, Research focus: surface modification of materials and
protective technology, function materials. E-mail: sqjhit@126.com

It B4, ER, OB TIO, 2k F IS0 A AR HARAT L R[T]. K@HA, 2020, 49(4): 306-314.

JIAO Yang, WANG Gang, JIANG Shao-qun. Study progress on photocathodic protection property of TiO, nanotube array[J]. Surface technology,
2020, 49(4): 306-314.



B4k Al

B TiO PREFEIDG A B AR I M RERT 50 2t % - 307 -

effect of photocathodic protection were reviewed. The difference of protection effect of TiO, nanotube array for the two types of

steel was compared and analyzed. It is pointed out that the protection effect of nanotube array for carbon steel is not as good as

that for stainless steel, which mainly results from the low bonding strength between the array and the carbon steel matrix and the

effects of structure and electronic properties of interfacial coating. Due to wide band gap, the utilization rate of visible light of

TiO,is relatively low. Moreover, the photo generated electron-hole pairs of TiO, have a short life. Different modification

methods are needed to improve its photocathodic protection effect. So research progress on improving photocathodic protection

effect of TiO, nanotube arrays by five main modification methods such as metal ion doping, non-metal doping, semiconductor

recombination, precious metal deposition and graphene composite modification was also elaborated respectively, the main

factors affecting the modification effect and the corresponding modification mechanism were also summarized and analyzed.

According to the current research status, the problems to be further studied and explored were proposed. Wish to provide ideas

of obtaining excellent cathodic protection effect for TiO, nanotube array.
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Fig.1 Schematic diagram of the effect of semiconductor composite on TiO, photocathodic protection
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Fig.2 Ilustrations of preparation of Pt/TNT film on the FTO glass substrate
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KA 0GR B R AP RO B e W AR, S DT
IR — R, A B RO R R IR, R
A (1) ZZMRERSVIBESNREED, $%
T EEEEZE, (2) HaRamTs 0 B
8, 2 A S &R AR S S s 2, i
FH TIO, RMEAHERZ IR G L

35 AEEEAUMHE
A1 BRI EE HE R AR K 2600 mY/g, EA R

[42]

F)FHERE (3000 W/(m-K) ) Al J12#EEE (1060 GPa ),
EER T EARENETIERER (15000 cm?/(V-s).
P A A0 F R RV S B e, nT LUK
FENBRARFN L TR MR, kAN Tio, A H B 1Y
AR ABIEIMAT LM Tio, MEm o i1 & A4
ZI8%, T UL WA b R A i ol R e O
AN Ta] ik 4 B2 & Ot T o |, A B3I 2 A TiO,
YRR W5 RS L L IR 2 B R IR GOR S E A TiO,
YRR 4 597 Rk, R A B S Tio,
YURE T E S, WO EN M R E

TG SO T A BRI Tio, 94 KA
GG B AR R B s, SC & B, 2 B AR TR
FLHE A +0.8 V., ULERET A4 10 min A, & A XS H
FEE RO A . BERUR PHYEERE 120 min B, Xt
LW R I R T 5K 65.9% , 22l TiO, 4 K45t
WAy 1.35 £i5, L 240-0] Wi RO HEs, AR
JS S LB T TiO, 94 K45 % B B i S g
PERE, SR T4 B ORI ACR (R & i TR
JE 2 (A5 3 JRE A Ay A 0 i F 7 35 7 THO, AR A8 K1
PR T HXHER M, MO B A e A -
25 7O IRD , ARF T BB AR RO o B e AR
KGERIET Tio, SEMABIGHE GAKE, 7F
WEB T 8k B Im X TiO, AYEAE IR R4 1 e A7 B
BRENFEE, ERME S A BGEE S SR
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K, BEGRERDEA PIR PR3 88O R e PR,
TERA A SBIRE W0 2 mL B, EH90KRE G
A IR R B i, TR 2 o T S A =
HZESS TIO, #KES S, MIS90KE RITE 5
Stk SO P A L T B PRI AE B fR 4 A%
2 FNF

Noothongkaew P8 S HFSE TOCHAESL, %
BAESIMDEIR T, A S0 WE/TIO, 20K EE S5
FEAE IO HL IR FEJROR 1Y TiO, KA HEE T 10 %, 34
7 1.0 pA, JFHEA S MR 0E R AT RrL vk, 8
AT, AT & A X AR A B D R A2 A
AHE SRR TR R DR R AR |
JE A BRI R/ TIO, UK B A 5 A BIR O 4 (1)
FREVEIF A A ] W3

A SRR A e R DL R E R T Tio, 9
KRG, PRGN AR, HEHM
K FEIFA IR Z , S B AR 4P (%) R 22 Pk ] i
WA i H ML IF R 8 25500, b/ ik —20
5T S

4 Zig

TiO, AR FEF i T H AL 2 )0 2R B
PRAP AR, AR [ MO S RO B . O T 4R i
JCLE AR RCR , HESE PR TR T, 4R Ak
FANIFRE T REAE R TiO/# AR 48 09 A 7
NBEFE S TiO, GUAKAE B e AL BB 3 P e Bl P
IL, UG T —E R, H5PRRFRALE, 1)
FATERCR 2200 . 4 AATEIRT ST BUR, D382 I i
AFFRAWIFEHIRR : (1) TiO, QKA I 7E 4 Jm ik
PR TH B9 AT 4 2, LA 51 45 B T R RE 45 45 T J
(2) JRELZEG FH 20 TR (3) 27
BEWFRA RGE, W CPENLEE AR AN TR s (4) W TiO,
B Jm AR B TR R TR A, MDA IR AR
RIS REAT SRR 5 (5) HE—2DH R Tio, JRAE S
JCLEBARARI T, SESRAEIT AL, $h SR N TE L
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