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Abstract: Due to its good stability, high electrocatalytic activity and environmental friendliness, ruthenium coated titanium
anodes have broad application prospects in the fields of electrolyzed water, cathodic protection and descaling. Among them,
the proportion and existing form of ruthenium oxide ( RuO,) in the coating is the key to determine its electrocatalytic activity
and stability. In the preparation of coated titanium anodes, thermal decomposion is widely used due to its advantages such as
simple operation, low cost, and easy industrial production. This paper introduces the application fields of RuO,-TiO,/Ti
anodes, which are widely used in the electrolysis industry. The characteristics and effects of RuO,, TiO, in RuO,-TiO,/Ti
anodes are briefly described. The failure causes and preparation processes of RuO,-TiO,/Ti anodes are described. The effects
of pretreatment, coating composition ratio, coating solution concentration and sintering temperature on the stability and electro-
catalytic activity of titanium electrode prepared by thermal decomposion are reviewed. The future development direction of tita-
nium anode is proposed for the failure of RuO,-TiO,/Ti anode. It is intended to promote researchers in this field to better un-
derstand the characteristics of the titanium anode, the cause of failure and how to prepare a coated titanium electrode with ex-
cellent performance.

Key words ; titanium anodes; thermal decomposion method; Ru0,-Ti0,/Ti; electrocatalytic activity; stability; develop-
ment direction

O s R R OR ) — PR TR R B, R DA R
RN, USSR A N IRE, HA RGP RGE
URIZERBAIRG, SCRRBRAR B, J 20 22 60 AFAN B Tmis . TAEMEFRAR . W AMEar | o g AL AT
RIS E R A HAT, s kR

T

1 |

WA 2019-11-14  {EE B 2020-01-08 AARZ R R T T R e
HEWMB . Perid &S0 %R H (2017ZDXM-GY-041) S IRBGEFED g 0 RO kb B

$—1EE. Wb, B, 1990 4k, B TR 15 e 6] A \ e
AR, 1 . B 1981 G f TR, ey B BT ST, fEE T LA Tl R

Email ; fengqing0715@ 126. com IJE‘[ HY Zi%o
DOI. 10.7502/j. issn. 1674-3962. 201911020 Frlm et 4 )m, JAME AR 445", B



54 VB4 . Ru0,-TiO,/Ti FHAL BBF5E 1k 315
M+1 M E+8 AL G M, 857 (Ruo,) B TFS  Hix7E0.01~0. 02 uFEHN) , JH4E X Fhsk e H ) 2

RAIGRANY), BA SR SEITER, M)z
FEHIAAL R AT AEALTR, SK10 RuO, MIEARETLE, Bk
ST B RO TN B R LPHIENY
REIE L — AL B (TiO, ) Dy 32 #5285 19 B4 11 %5 4K RuO, -
Ti0,/Ti B . $7 R WZ BB AT RO R AL | R R
AR IR Z B, ITARR, ARIEET R TR IEBREH
WAEAN R SR W, [ N A R B A 5 kR A, A
SEAAHTAL LT 2 BeZs T ARIRIZBCT, M AT 20
itk RS T RFEIEL,

2 RuTi RESERBIHF =

RuTi %24k BH#, BVt RuO, 1 Tio, A IR & 4
JEEALYI BRI . XHZIRZ AU, RuO, 1A B Y36 P
HAoMFRASFA; JETHHEA S Tio, BT X 16 H:
445y RuO, EEFIZHE | /I, KiGIIER, RefEiRIR)=
PTG RMRIIEE B STV IR IZE NTRE A I BoE L SR
1M, FER PRI L ) A R PR i R rp, | TR S
YRR BN T AN F], B IR 0 T, B 5 15 1%
WIZRIN 2, HRR 2R EEAZRE, HR
QB HERZ | REMTEEROR, &R E SRS S
TG, WIZBHTE, FEEAWIH ARG E

BY Z AL TR 2 PEA 2 380 1 = 2 D PR Bk S At 4
b, AT AT B N LR 3 AL, O B
figrt, WEHIEIEA Y RuO, 52 H T80 RuO,, Ff7
Hp43f# R RuO,-2H,0, {H15mREA 23 &, 308
JZTE . AR, @ i, fagURgR)E R kA
SR EE L, E A T U A K AR W X 2 A
Ry, RSO, g W, Ak R
R AR SR BT AR A AR, — otk KT, — R
PRI TR R, TR )RR ALY i,
FEWRIZ SRR E, AR R Y BN T Tio,
)2, 7S A M H R R, S B0 MR R Ok
@ LR, RS ERE R HEAW R A, fER
SUNER R A HLAE RN, N A 2 R AT RORT A Ak
Huehgmnpds, & UG IRZ IR, (15 A AR A
Tt m, it — Rt is el oo B R, TR AR
SR -

RuTi BHAR (il 2 K 22k FH 5 g b ik A7 il e, B
SefE & Ru A Ti M EBE A i i, sk,
IR 2L B RDRE U v T A i Bk F R I, e it
I, miRbess, Wi, B2 FRPIR, ARIRIE
RURBCT R, A RO AT ARAG B ™ i, A SRR
TR IR BT R 1 B R S M L (1. RuO,, | TiO,,,

PR LA AL ST ol AR Rk
AT E OB L MRS AT FER AT B H
B BH AR, 450 °C R #40 f# il 4 19 70% TiO, +30%
RuO, (&R0 ) e AL AL &, Wl #E 56K i fi
BTSN ELA e s 1 FL AR AR TS M AR E M

3 RuTi % ESRFERMERERI RN E 3=

3 M 4 RuO,-Ti0,/Ti BRI, 200 A%
PEREMIN R AR L, Horh 32058 m R R A5 KR (19 A
AR ETRRERA, VRVEALAY . TRIBORIE | B4R AR
BRAE, XU R WA ST RRZRIIE S 2L,
TR ZER A RE A S, AR P A R, R
AW, A B R G0 M R T X R 2 A R A
HL AL BEAE B Y RuO,-TiO,/Ti FHAH
3.1 SEMEAETAIE

ERPAM T 45, BN SR TR AR B, W
RUACER T 3EAT . WERb ™ | Rzl JEURIAGEALY | BHR
YA VI & i, ¥-Ry |5 MaE I < o AA E 6
JERPRERA R Y AR . AR AT, DLEE R
L LR SRR SR T, 4 v S SR ARLRE S,
A 2 TEDRELRE B2 ()38 A R T 2 2 0 20 PR 2 e 5 B Ak
TP S5 Ao s[RI A R 1084 o B A % )22 B0 S 1 e e T
PR, DTt % )25 P L A A 3 M 57 S8 Im P G L O 2
FRAG, PEMZEAVEREE R e B R AT
R ] FHAS AR AR B RS FIAS ] B4 I S ) %o A A
HEATARIE, RAS T HAT AN RPALRE B 0 Bk A R T (1 1)
WS R, SRR RS (Ra) <2.0 pm B, FH
W TN BCH AT D S REHT Y 5 SRR Ra=4.0 pm
A, BHAR R AT 0 SR B 22D F Ra=3.56 pwm 1 FHAR
i, AR A BRIAA R Ra X AR K B A
FEEAEH, AIEAE Ra BORARIEINT HHZ , ARHT H
22/ 11 2 B M DR 22 WA A R R 2 1 7 AR A SO0 Ak
MR , JFSIESE, FEIbif s TR WD 18 0. 3~
0.5 MPa, R4 177 wm BILRRVAL RS A ER SR 1Y Ra =
3.56 wm, DAL ZRfR6l A 0 iR 2R m Ao/ B %,
RAG FEB0 T8 B AR A DL 3 i, BV 2 S BRI 1Y
i 1m0 BI AR 7 e s, AT ER SRR Ra <
2.0 wm AYBAMR AN T 63% ~ 729%™, P44 3818 K
GE TR > AR R B IR — B &R, AR
(IR (B2 | BRLMR SRR ) W ER AR BEAT R AL 3, JERIFSY
TIHXTERIAR PR RE 52, 25 R R, SRS, K
FEAARAE R T v %) BT d 0 2R SR R R B R TP A, [
AR IN R IR AL S, BREEAR R 2R 0B 5), Zhh



316

Hh AR

%40 &

HOR IR, HERAR 28 B b B ) #5149 Sn-Sb ALY IR
JE BRI A R o BhEARAED AT T R SE AR IR S L
XPERBAR R IS5 B A PR BE S R B 5 . 45 R 3R
W1, Bt ARG BE B T R, BRI SR I A ROULIE 57
AT RFEBAL, 1R 600 C LU MGAALET, BHAR IR 2 R T
MREURAE . CYCRECEARE RN AE 600 C LI HVEAL

a- A
. -
2

B 1 SRR AR RIS H Iy FIAS [ R RR A2 Y IR0 &b LS 9 SEM
A8, (a)0.3~0.5 MPa, 420 pm; (b)0.3~0.5 MPa,
177 pm; (¢)0.1~0.3 MPa, 420 pm; (d)0.1~0.3 MPa,
177 pm
Fig. 1 SEM images of Ti base after sand-blasting pre-treatment under differ-
ent sand-blasting pressures and grain sizes of abrasive materials ' ;
(a) 0.3~0.5 MPa, 420 pm; (b) 0.3 ~0.5 MPa, 177 pum;
(e¢) 0.1~0.3 MPa, 420 pm; (d) 0.1~0.3 MPa, 177 pm
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Fig.2  XRD patterns of coated titanium anode of different Ru contents (a, b), strengthening life of DSA anodes of different Ru contents (c, d
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Fig. 3 Surface morphology images of anode at different temperatures (a~e) , cyclic voltammetry curves of electrode prepared at different temper-

atures (f), effect of calcination temperature on voltam charge (g) , impedance spectrum of anode at 400 °C (h), effect of calcination

temperature on charge transfer resistance (R, ) and electric double layer capacitance (Qg) (1) [40]
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