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ABSTRACT

The effects of alternating voltage, Cl” ion and pH on the corrosion of Zn and Zn-Fe alloys have been investi-
gated by using electrochemical techniques in Ca(OH), solutions. The passive film Zn(OH), was initially formed
on the Zn surface and gradually transformed to Ca(Zn(OH)j),*2H,0, which was identified with the X-ray
diffraction method, SEM micrograph and EPMA. The passivity current increased with increasing alternating
voltage and decreasing AC frequency. & phase in Zn-Fe alloys reduced the effects of AC. The effect of Cl’
ion on the passivity current of Zn was similar to the AC effect, resulting in pits on Zn. It was also found that

the passive region of Zn decreased rapidly below pH 10.3 of the solution.

aebd] £ AT Zazlesl SAHg 24
2 T3} Ca(OH), F&AolA HTo 24

£ 33l i olgle HA A% v]xE
v«l od8ke F2 2A3LT o] & Qdiole W pH
o] of g3} wlm g skl

Z3E FolMe] HZol glo]Ze pH 11 5
olAbe] gt E 7ol Fol7] wWFo] FAEZ
9o}, oz el Mivhate] AR wE
pHe %iﬁéiol%ﬂ AE9} £a2e FzEo
A BE2E afo odagel ofs LAY ol&
Zade F2E9 A Faisle o) Fa 57

B .2 nmo

HE Yy

2-1. AlH 9 MEER

Lol oo oHgt A7t gheol AAE v} e,
bz o @ pHel 84 0]e o) of kol o sfAjul oh2
AHE ¥ BFY ol FaME Aol A7+ v} 99.995% w4 otd 2 ofd-AH A3 & FejAd A
sl A 7] & of) A & mountingdlod A]H o 2 ALL-3le]



134 ZF&dwAe] A9

oo} alobg ¥ AW EWHL 1260 AAG
A sigeh olm AHEE AW AL 4 obadolm,
B,Cst D& 727 A¢ 2, 4, 6wi% T/ TFo
2 1 2A]L wavelength dispersive spectrometer

X /(4 3}.0:1 =

o A
Jii
10
hﬂ
rir

o Hq

o
oo o U
A ogd e

o
12
fo
e
fr
O
LN
@]
=
¥
ofo
=
o
>~
3
oo
ok
32
lo
o

o b
ofo X
ofo

yel

>

2%

2

A

o AL

Q
®
@}
=z
N
ofo
12
o
>
>
op
ol
o
fatd
o o
2

2-2. AEuH

guto] EAS zAE7] Y8 Al Mg fodol] o
2 2% PAR model 173 potentiostatol] & & 10mV
Jseco] WIE £5 8 FAA 7 BIEHLS =A}E
+ %4 Fig. 1o I«}E]—\;_l A7) 528 o]_g_z;].oq N
FEA vlHE ZFe e AV (alternating
voltage) modulation 8H*™% o 2 zA}3lg ), o] 3
Z o)A+ PAR model 175 programmer® A] 2
3 ¥z S Alolol] & F(pulses}) & F A,
ow o] FF potentiostatE F A3
rzATes JHsd. Foyd =
pulse®] Z3 FHx Adglo g =A e}

du By

2o od r_u.
o
do B 32 4

POTEN- PROGR-
1087AT AAER

CELL

Fig. 1 The layout of the circuit for the polarization

measurement .

A435 1986

99l szl AFst nF} FHel 82
Hel, $IE4 24 Be 24 AFUE ¥l
71 98 AFol AN 0o Aoz A3

€ AT A gz A4 °P°4 A5
A= nFule] 329 HETL
o] B2x % 3gich olmo] FAMFE HMA V
2 Z2Aslglon, ALEd A 2, 200~30,000
uF &£%& Z3 glor] RS 1KY HFE
A At

ZEa

3. 9" ¥ 9

Fig.2& £4 °otd A#d& E3Ca(OH), FE&A
ol ¥ A% -2000mVel A +2000mV7Hx] 10mV
/sec®] wlE &£ w @ ZARH zAG BT
e tl, noble—to—active scanA] YERE HF
] AF YE+= active—to—noble scanollA] 2] {5
o A% UEwch g4 Fomz AW $5e o)

1}12‘

+2000 |

+1500 P

+1000

=500 b

Potential (vs S.C.E). mV
-]

-500

-1000

-1 00

Current Density ( A /ed)

Fig. 2 Potentiodynamic polarization curve of pure
Zn,Scaon rate 10mV/sec.



Ca(OH), 58do 4 Znd Zn-Fedao 34 135
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Fig. 3 SEM ond EPMA micrographs of corrosion product of pure zinc

aged during 1 hour within passive potential region.

(a) SEM micrographs of calcium hydroxyzincate on the pure zinc

surface.

(b) EPMA micrographs of Ca element on the pure zinc surface.
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Fig. 10 Effect of NaCl on the anodic polarization

curves of pure Zn.
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Fig. 11 Effect of pH on the ancdic polarization

curves of pure Zn.
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