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Effect of process parameters on the performance of Zn-TiO,
composite coating

Lei Sizhe, Zhai Xiaoxia, Ruan Le, Qin Dongli, Jiang Jigiong
(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004, China)

Abstract: Zn-TiO, composite coating was obtained by electrodeposition in a chlorinated system. The
effects of particle addition, current density and mechanical stirring speed on the thickness and corrosion
resistance of the coating were studied. The morphology and elemental distribution of the optimized
coating were characterized. The results showed that under the deposition conditions of TiO, addition of
10 g/L, current density of 2 A/dm® and stirring speed of 150 r/min, the obtained coating thickness could
reach 8.3 pm and the minimum corrosion current was 2.983x10* A. TiO, particles were successfully
co-deposited into the coating with a mass fraction of 4.6%, Zn in the coating showed a layered stacking
distribution, and TiO, particles were distributed at the junction of Zn layers.
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Fig.1 Micromorphology of Zn and Zn-TiO, composite coatings
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Fig.2 Surface distribution diagram of Zn and Zn-TiO, composite coatings

2.2 TiO,RMEXTEE R HIF M
221 HAMEXEEREEHZN

Kl 3 AN R TiO, s i T4 )2 IR . AR 3 7]
DL 7 5250 5 [ PN Bl A 949 oK TiO, %S i 4 19 3
i, B 2 B JEE FE S XG0 S b s XS N oy 10 g/L
I, B R 5L fe R R 9.67 pm,

10+
- 9.67

9r 8.51/
c 8.32
= 8r / \
B . " 7.80
mp 7.60

7 L

ol 5.85

0 5 10 15 20 25
TiOo,/(g L)

E3 ARETIORMET Zn-TiO, EFEENEEE
Fig.3 Thickness values of Zn-TiO, composite coat-

ings a with different TiO, amounts

2.2.2  TiO,FRINEXTE 2 i o 1% 1O 52 0
K& 4 AR T Zn-TiO, &2 & 4% )2 iy B 3k
IR, 26 1 0% ] CHI660E H Ak 2% TA/E 3 %) & 1

\“\\

>
=

Ind
=3

TiOz/y(g LY/

— 0

w
&

—e— 5

e

/—— 10

>
[N

/=15
f—— 20
—<— 25

log[J/( A €m™?)]

>
©

-1.20 -1.15 -1.10 -1.05 -1.00 -0.95

=
)
al

B4 FETIO,FMET Zn-TiO, E & EEHIEIE/R L&
Fig.4 Tafel curves of Zn-TiO,composite coatings with

different TiO,amounts

BAEAARI R AL 28 I 4RI 1 AT B
TiO, UL 7 0 42 1 16 1, I35 st e, oz 2 Ab R K, 7
-1.060 V e A7 I B 5 T JE5 et P 30 D)2 SE PR AR 3
VR B K E] 10 @/L B, FTA5- 52 4 08 2 14 8 ok ey
TE/INK 7.761x10% A Z )5 , BEZ TiO, Uk 7 fin
YR SEIE R, 68 i L O RA . I8 DAL AT 2 UK



+ 20 - Nov.2024

Plating and Finishing

Vol. 46 No. 11 Serial No. 380

A I R RN 2 S B R T ROR A A A B
JZ% PR ORE P SRR , AT 5 008 2= A ot b v S I b
Hb, U 10 g/L I, SRR ok, S BUEZ
S b 1 F o
®1 EBIERBEHUSER
Tab.1 Fitting results of Tafel curves
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different current densities

®2 HIFERBLPMEER

Tab.2 Fitting results of Tafel curves

DJ/(A-dm?) EJ/V JJ/10* (A-em™)
1 ~1.066 4.240
2 ~1.061 4.111
3 ~1.060 8.072
4 ~1.058 8.299
5 ~1.057 10.590

2.4 WU HEHEE 2R R R AR
241 HBEHEZRWEREERFM

NI HE R T Zn-TiO, & A 45 J2 1 5 5 &
THER o LT RTRD 7 3 PN B A T LA

10
8.13 8.30

8t /'\.
g ol 6.47
~
1
B4l 363

2.03

2F =

0 50 100 150 200 250

R /(r min'Y)
E7 AREHBHEET Zn-TiO,ESEENEEE
Fig.7 Thickness values of Zn-TiO, composite coatings at

different stirring rates



2024 411 H

LR RS

o546 4 55 11 WO 38041) - 21 -

Pk mT DU 5 2 g Ok RO RN B8 2 b 2 A )2
JEE R H8 00 5 25 458 P13 SR N 150 v/min B 4% 2 R B B
K ARSERG IR, L R MR, mT e By
T i A P T FIURE ZE B AR A5 B B () AR Je | B AR
I3
2.4.2 PR EITYEE iR 220

8 g TiO, VR M 10 /L 93 B 370 v, 0 85 i
42 Aldm’ BEAS R PE S AR Zn-TiO, B A 98 )2 3%
FER MLk, 2 3 2R FH CHI660E LAk T AR T 8
PEESRMEAESE SR, EREE

SERARAFEAH IR AR 0T, Bt 1 B 1 e o J ok
FL o7 B AR S A [ A% g R 3, g ot el 300 U2 S AR AT
S AN 5 Y 3 RE K 150 o/min I, T8 52 G4 2
A 8 b R VA R /N K 2.983% 107 A, ] fiE Y JiRL IR 2 < A
— M PEHOR T DLRE Y TiO, kr n] LT 22 11 B
FEEYE [ 15 TiO, UKL B 41 19 52 & B 9 2 |
2 ) TR ol P A5 8 T G AR 5 A R R A
M A7 8 AR P R B, 2 i) B 2 JE2 B, AT S i 9 J 2
TEp iP5 2 150 r/min B4 J2 52 5 05, Tid
(L3538

e
gttt
q—

log[J/( A €m)]

E/V

125 120 -1.15 -1.10 -1.05 -1.00 -0.95 -0.90 -0.85

8 AEHHEET Zn-TiO, EAEREMIBIER &

Fig.8 Tafel curves of Zn-TiO, composite coatings at different stirring rates
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