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Preparation and anti-corrosion performance of
Zn,In,S;/Ti0,/GN composite photoanode coating
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(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The corrosion of metals in marine environments poses significant economic losses
and safety hazards to national infrastructure. A Zn,In,S;/TiO,/graphene (GN) nanocom-
posite coating was designed and prepared. The effects of graphene and Zn,In,S;/TiO, filler
incorporation on the coating’s hardness, adhesion, hydrophobicity, and anti-corrosion per-
formance were investigated. The results demonstrated that at a loading of 2% for both gra-
phene and Zn,In,S;/Ti0O,, the coating exhibited superior physical properties, including
hardness, and hydrophobicity. Under illumination, the open-circuit potential (OCP) of the
coating shifted from —220 mV to —550 mV, the self corrosion potential negative shifted to
—0.6 V, with the lowest AC impedance, indicating optimal photoelectrochemical perform-
ance. These findings provide support for the engineering application of all-day metal
protection,
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WA S, LRSS RULI 2% A BBl i i e B
2.2 EENE
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3 13.0 12.5 14,0 12.2 15.8 13.5

3.2 MRS
HNTHE Zn,In,S; /TiO, W15 & X & &I )2 0 B 0 52w, 3@ i 4% 28 38 2 31 %F EP/GN % 2 X
Zn;In,S; /TiO, /GN B A RIZFHAT T HE I, 25 R W 5 R,



6 TOHOH TR ¥ M 546 &

(a) EP/GNI (b) 1% Zn,In,S,/TiO,/GN () 2% Zn,In,S,/Ti0,/GN (d) 3% Zn,In,S,/TiO,/GN
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B X R RCR R, XA B R Zn,In, S/ -0.1
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1% ZnIn,S,/TiO/GNE &% B 2% Zn In,S,/TIO/GNE &% E; 3% Zn,In,S,/TiIO/GNE 4% 2

TEBRE AT 1% Zn,In, S, /TiO, /GN EHIRZ.2% Zn,In,S; /TiO,/GN EA5&)ZH 35 1 Q235
M B R P 7 5 67 T — 0. 20 'V 2247 RIIAE BRI A5 1 R ! TR 2 B BR A , SL R 42 s i 31—
FYORAP AR TG BRS A Z38 A B B L 2 43 S 22— 0. 57 Fl—0.60 V. X FZREM T Zn,In,S;/
TiO, WS a8t T IR AR PERE IR 2T 1 Zn, In, S,/ TiO, Z 2L 57746 T oeA i I8
by SRR AL RS AN (LA TR, Hop 294 Zn, In, S, /TiO, /GN B G IRZH 3 T 1Y Q235 i A
JE R A RS T B . 5 OCP 25 5L AR X, Ui B 48 5 N 19 0% f B AR 9P OR B Tl 396 Znp In, S5/
TiO,/GN E AR ZHE T T Q235 PIHAE S WS A1 UIRAS T 19 B JE bk e 47 2230, JLF %A s, X2
TYPORIEDR 277 24 Y B R LG BOR Z RN AT JE Dl s (E i A& 2B T 50k,
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B 10 Zn,In,S/TiO,/GNE &% BT B FYEFRA&M T HEISTA 25 3
0 1% Zn,In,S,/TiO,/GNE A% E; 4 2% Zn,In,S/TiO/GNE A% E; v 3% Zn In,S,/TiO/GNE &% 2

FE 10 APEDL ZESRIE 25 F T 1% ZnyIn, S, /TiO, /GN B AR Z W BT /N, 2% Zn,1n, S; / TiO, /
GN Z A WRIZ M HPUEA B REET , X U e BRI & A TR 2 0 358 VR P . Rt 7 G 2%
A& R —E R, MRS 3 FhRZ MBHPTI R A R R X R T AL T AT
AR I A SRR AR T VR A F A R A L BHL, Horh 220 Zn, In, S/ TiO, /GN & A5 1% )2 I B
Prildse N, B HOE R A F R BRSO R Bl . A1, 3% Zn, In, S,/ TiO, /GN B A1 2 15 B Fol
FRARE T BB S K, X2 H TIERHE 2, A S IG A BN Y 5 RAEBIR LG B 4 S 1 R AR X, B A%
THTNESEE, FRGREHE 2% Zn,In,S; /TiO, /GN &A% Z 16 s BB AR I M RE fe £

5 Zig

AT T Zn, I, Ss/TiO, /GN ZEWIZE W T A 8IG LK Zn, In, S/ TiO, YK R & BUR X
TRIZTERE AL , it — 24 T LR e LB, EEZ5R T

D AW Zn, In, S;/TiO, BB RN 2200 IRJZ MR B S K S v e i i, 220 EP/GN
BIE ML IR KM GEE 79, 79 5 4E,2% Zn, In,S;/TiO,/GN B4 EFHE(9~10 kQ) (B KMk
(109. 08" FFHEANE REI N Fef:

2) AfaBHE Zn,In,S;/TiO, ) Zn,In,S;/TiO, /GN E-G5IRIZ AL FEE R B8 OB A T E &%
JZ BT B EL S AT G RIS 251 BT S r A R B &2 BB BURL B 5 | AR S TIRJZ R Ees e iR T T
JEAE B S T BRI RE s ZEOE RS TR . 2% Zn,In, S, /TiO, /GN & &5 2 P B B A7 — 220 mV
%2 —550 mV, LA T RS Rl K, 1 Tafel 25 R R S IRAH FE T 2% Zn,In, S;/TiO, /GN B &R
JE Q235 BARIT FE e A7 5 B B K, S H B PR 8 R fe i

3) HALZEAS T BT (EIS WAL R R 52 G IR R B 20 T B BHBTER KR, T Zn, In, S/ TiO,
FIIB AR 2 B IMECE  U Z 76 RS S5 T e 2 W BERH R AV F » f 30 e A 5 4%, DT B AR 4 4
JBIRCR s TEOCIEE T 2% Zn,In, S5/ TiO, /GN &1 )2 B AT/ BB DG A= v - 1 4% fan BHL A5 A
/1N, BEAS fe A PR b R G FL AR AR P M RE AR 3 42
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