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Effect of Filler on Anticorrosion Performance of Inorganic Zinc-silicate Coating

WEN Jing, CHEN Hua-hui, YANG Tian, WU Ying

(School of Mechanical Electronic and Information Engineering, China University of Mining and Technology

(Beijing) » Beijing 100083)

Abstract: The dosage of pure zinc, ferrophosphorus and kaolin in inorganic zinc - silicate coating was deter-

mined by orthogonal test. The corrosion protective performance of coatings was evaluated under different con-

ditions, the appearance and microstructure of coatings were analyzed by scanning electron microscopy (SEM)

and X-ray diffraction (XRD), and polarization curves of coatings were researched by electrochemical tests.

The results show that the inorganic zinc-silicate coating with filler has good corrosion protection performance

and the capability of preventing corrosive medium penetrating is improved. The best component ratio of the

coating is that pure zinc of solid phase is 70% , ferrophosphorus is 10% , kaolin is 18% , bentonite is 2%. Its

cost is 30% lower than that of pure zinc coating.
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Table 2 Rating of the rusted samples

Rating Wo W1 W2 W3

White area 0% —5% 5% —15% 15%—25% 25%—35%

Rating W4 W5 W6

White area 35% —45% 45%—55%  >55%
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Table 1 Factors and level of the test
Factors(w/ %)
Level A B C
Zinc Ferrophosphorus Kaolin
1 85 10 3
2 70 20 8
3 55 25 18
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Table 3 Result and analysis of the orthogonal design

oI
A B C
Samples Zinc  Ferrophosphorus Kaolin frex \o2 N oY NS ,l’ur'@i‘_/@g
; o .y
f o
1 1 1 1 7 L S
2 1 2 2 7
3 1 3 3 4
4 2 1 3 3
5 2 2 1 3
6 2 3 2 3
7 3 1 2 3
8 3 3 5
9 3 3 1 7 N ,
1 AR R MRV B LIS TR 2 TR A
Kl 18 13 17 Fig. 1 Appearance of coatings in acid solution
K2 9 15 13
K3 15 14 12 -
Rurefzine
k1 6 4. 33 5.67
k2 3 5 4.33 g
k3 5 4.67 4
R 3 0.67 1. 67
S 14.01 0.67 5.38
{ 2 2 2
F 1.49 0.57 0.07
2.2 THEMME
AR b3 W04 7 T A B U R 0 s Y 2 FERE R I IR 2 TR
ARIRASAL L3R 4. TEMRMEEE T R EEE A Fig. 2 Appearance of coatings in alkaline solution
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Table 4 Corrosive test results of coatings
Corrosive medium of samples 1 2 3 4 5 6 7 8 9 Pure zinc
Acid solution /4 d W4 W4 W3 W2 W2 W1 W2 W3 W5 W2
Alkaline solution/4 d W3 W3 W1 Wi Wi w2 Wi w2 w2 Wi
Artificial seawater /4 d Wo WO WO WO WO Wo WO Wo Wo Wo
Salt spray /30 d Wo Wwo wo Wwo Wwo Wo Wwo Wo Wo Wo
2.3 SEMEAEN B3 TR . 2l AF B U )2 R Y B R 0B K /N AN



%3

M. A5 BURXT TCHLAE R

B U J2 T 6 o A R ) 52 T 107

4 SR JEGURE B R URL 5 R R T 8 O 2 2
BURI A . Hap il 5 HCL 304k fil s
Je A B BB ORE R BROIRAZ S bR A EIR B B
IR 4 Ca)) TR 2 B AL 2= AR 4 1 R
G FET 55  JE ok 9015 5 3 T 0D T TR
JE B o iR R B RE A8 DR TR

-
LA Y

f-\ .
3 80.um
7,

(a) Pure zinc

JZ 58 Bk I D R T i T B B IR A LA 2
PRI HCBEAR S AN 5 IO A OB (AL 4(b))
BRI A Z i - SEORITD 2K BE AR 21 Bl 262 41 5 5
VR A S S 7 A Y R pHL (BN
B TC RS L AR B VA ORI N T K R A
PER U2 RS A KA

30/um

(b) Sample 4

Bl 3 RS e R Ok 2 1) R T E A

Fig. 3 Appearance of uncorrosive coatings
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(b) Sample 4
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Fig. 4 Appearance of coatings after 4 days immersing in solution of pH =3

2.4 EM7FEHIE XRD 4347

SE TR JE PR R 4 5 3R 7E R 1 A% 1R S ik
— Bt ) JE OB 5) o AT3 AR ELAT R Bk I ol 1)
J& k= 4 A R AR B Zns COHDCLH O, iX
e UM FERR VRV 0T B LA AR & WV R S
fif R B Zn™ , FLTE BR Tk A TR VP B 1 T 1 B
pH {H /) T 1 B A B 0 2 & A SRR R TR

SRR AE N A4 S R AR R SR T R
4 dJF FEAK KA JE b, AR 6 T R L R RE AR
7 5 W 5 B 25 . AR R XRD g 5 B Al 0, LA
e F 58 J3E 5 AR 00 J5R 19 5 R S A I 5 R A K

it PR A5 F 5 B |l B B L A A R R . I
TOHLE B B UR J2 1R B — € I Bk » i XRD
ARIAE B R 2% PF T dw R0 B 8D T ke ) 4R
e

TEN LK R WA T L 7). 4 5k
5 AR U IR 0I5 A0 0 S 0 7 B — 2, U
ok = ) — B0 T ok R P AR B R T A
NaCl R 790 » S0 p0 B 30 7 T
JBUIE 2> e it S A 1) A R R A e R Y
pH AH T » 8010 B RS AL B T 0 i 2 8 TR
HhEsT.



108 2 EH X W L E

2012 4F

=7n
* Zn(OH),C1,H,0

1/ (a.u.)

—+—4—

10 20 30 40 50 60 70 80
20/(°)

J Pure zinc

5 78 pH=3 IR 5 %21 XRD
Fig. 5 XRD of coatings after immersing when pH is 3
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Fig. 7 XRD of coatings after immersing in artificial seawater
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Fig. 8 Polarization curves of pure zinc coating and sample 4
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Table 5 Result of tafel curve analysis

I, Corrosion rate
Samples ] . E/V
J(10°A «cm 2) /(mm e+ a ')
Pure zinc 0.852 -1.335 12.90
Sample 4 0.479 -1.371 7.25
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