O EOBBRTIBELHKIZBITS Zn ODBERE 1577

© 1992 1Sl
Do EOBETIEEImIZHB T 5 Zn DIEE e B X
72N N BY=Z F OER OET

Reaction of Zinc Corrosion at Under-film Corrosion Tips of
Coatings

Kimitaka HAYASHI and Yasuhiko MIYOSHI

Synopsis :

The study on corrosion reaction of zinc at under-film corrosion tips of coatings was carried out.

It was found that the following coating corrosion reaction in wet & dry and wet environments occured.
@ Anodic reaction : Zn— Zn%" + 2e”
® Cathodic reaction : 1/20, + H,0 + 2¢~ — 20H™
® Formation of simonkollite(ZnClz+4Zn(OH)2) : 5Zn®* + 2C1™ + 80H™ — ZnCl,-4Zn(OH),
@® Overall reaction : 5Zn + 5H20+5/20; + 2C1™ = ZnCl,-4Zn(OH)» + 20H™

On the other hand, it was made clear that the layer of ZnCl;*4Zn(OH); formated by the coating corrosion retains
weak alkali (pH = 8 ~9) environment with in-situ pH measurement. The zinc phosphate film on the ZnCl,+4Zn
(OH); layer exists as undissolved and stable layer with EPMA analysis.

It is considered that the ZnCl,4Zn(OH), layer is the corrosion protective film with respect to the corrosion of
steel substrate because steel substrate has no corrosion under the ZnCl,:4Zn(OH); layer.
Key words : Zn coated steel sheet; corrosion reaction; under-film corrosion ; corrosion tip; simonkollite(ZnCly*4Zn
(OH)2) ; in-situ pH measurement ; EPMA analysis.
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Fig. 1. pH measurement.
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Fig. 2. Distribution of zinc and initial corrosion

product under paints.
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Fig. 3. Time dependence of pH. (Under-film corrosion in wet & dry environment)

Solubility (mg/100ml )

pH

Fig. 4. Effect of pH on solubility of phospho-
phyllite and hopeite. pH value is adjusted by NaOH
and H3PO4.

F#M L T ZnCl,r4Zn(OH), % B % B 12 [l #F 12
OH™ /4 VOEEIRI >TWLI EEFRETHILD
Thb.

3:1:2 o AT T OILE R BIKGE

AIEHO pH PEKE RS Zn OIELYWE A pH =8
EhoTWwWBI %R L. —7, Fig. 4 TIRENS
£ 9/ S i3 pHS5~11 ORIZBWTid ) ABETSS

BRILEETHY, BLALBRLEAVWIEFHELT
WA Ihib, pH=8 BETIILEEBIZIZEAL
B, Zn OB IER IR T, 20OLEIC
BITREIIKR > TV AB I LN FHEENS, CDZEEE
ETBHOICKRARBERARKD Zn-15%Fe 580 - &
PR B I O T — THBER I EPMA 12X A5 TTEBEH A
HE 24T - 7o, BRIEHIEER O S K O BREH O RE*
Photo. 1, 2 IZ/RF. T 2Tt Zn - XHIKOERIC
DWVTIRIRERWVA, ThidH Zn - 2 DIE{LWRE I
D Zn BED - EDHDICHSNTIEICHKL, 77— 7
FIBEZ AT - BRI RN TE R E LR T <, LK
REHREPBEELITI (P E L 727D TH 5.

Zn-15%Fe & > EHHOFHEM D FE (Photo.
1) 5, Zn & Cl OFHHE%R > TBH ZnCly4Zn
(OH), DFFENTRME S B, M)y, HEERBEMOKE
(Photo. 2) # % ZnCly4Zn(OH), 252 R BBITfF3E L
TWBIEeXRNFHENS, X, LREBEOREELRT
P OS5HNBBMICE W2 Ebh b, SE B cRE
EBRHFRO D OVFETHRESND D, Zhdr bk
Bchsr)tBEbhs.,

DE2S® o EERENRT ZnCly-4Zn(OH), MK
SNSRI 52X ) % pH TH
% EMRERR S R, '

3:1:3 & EEARILKR BN NG

CCETORBRPOLBHRELIRETCHOD » SERE



1580 % & M % 78 4F (1992) 105

Photo. 1.

WMTORIEEEE R 5.
<o BFEIE>

T — FRUE : Zn— Zn2t + 27 ceeereieeinnennn (1)
1

B — FRG 3

02 + Hzo + Ze“ - ZOH_

<SREMEIRALTE SR O & UG >
5Zn®* +2C1~ + 80H™ — ZnCl,+4 Zn(OH),

R(1)~(3)EHVTSESX(1)+5X(2)+(3)&D
< Overall >
5Zn+5H20+%OZ+2Cl~—'

ZnC12’4Zn(OH)2+ QOH ™ wrererrrrenreniiianie, ( 4 )
L7zH 5T, ERH S ZnClyr4Zn(OH), D AERICEY,
pH D LRI B AR ENS. K(4)id insitu

EPMA analysis on coated steel surface after paint exfoliation of painted Zn-Fe (15%)
coated steel sheet in accelerated atmospheric exposure for 4.5 years.
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Photo. 2. EPMA analysis on paint surface after paint exfoliation of painted Zn-Fe (15% )
coated steel sheet in accelerated atmospheric exposure for 4.5 years.
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