faEk R

J. Corros. Sci. Soc. of Korea
Vol. 30 No. 2. April, 2001
(AF=

Effect of Polyaniline on Electrodeposited film
from Zinc Sulfate bath

Lee Sang-baek, *Yoon Jeong-mo, *Yu Jin-ha, Kim Young-kun
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*Dept. of Metallurgical Engineering, Chonbuk National University
** Technical Research Lab., POSCO, Kwangyang 545-090, Korea

We investigated the crystal orientation, surface morphology and change of corrosion potential
of the electrodeposited Zn film from polymer-Polyaniine and metal-Zn blending electrolytic bath
with electrolytic condition. As addition of Polyaniline, a crystal type of hexagonal shape de-
creased and according to increase of current density and Polyaniline vol.%, fine crystal aspect
with rod and formless crystal appeared. In particular, throwing power of electrodeposited Zn film
in the low current density, 5A/dm® from Polyanine dispersed bath more increased than that of
from pure Zn sulphate bath.

Crystal orientation of the electrodeposited Zn film certainly changed with Polyaniline addition
and electrolyte condition. Preferred orientation of Zn(002), (100), (101) plane appeared in the
low current density. 5A/dm® and (002) peak decreased and preferred orientation of (101), (110)
increased. In case of Polyaniline 0.08~08vol.%, (002) peak was present but it wasn't in
0.8vol.% Also, corrosion potential of electrodeposited Zn film was noble with Polyaniline addition.
On assumption that Polyaniline particles was dispersed, adsorbed on/in substrate surface and Zn
film, electrolyte condition and Polyaniline vol.% in bath would effect on corrosion potentials.
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Table 1. Zinc-Polyaniline bath compositions and operating
conditions

Bath Compositions

ZnS0y - TH:O : 250g/ 1
Na»$S04 © 100g/ !

Polyaniline(Dispersed Solution) : 0.08~0.8vol% in bath

Operating Conditions

Cathode Current Density : 5~50A/dm*
Bath Temperature : 60C
Agitation speed @ 0~500rpm

pH @ 1.2

Fig 1. Experimental apparatus of potentistat/galvanostat
for the testing of corrion potential and polarization be-
haviour

1. Potentiostat/Galvanostat 2. Recorder

3. Capillary 4. Counter electrode 5 Working
electrode 6. Reference electrode(Ag/AgCl)

7. Electroysis Cell 8. Hotting Bath
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Fig. 2 Effect of varied current densities on SEM morphology of Zn coating layer from PAni-free Zn sulphate bath.
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Fig. 3 Effect of varied current densities on SEM morphology of Zn coating layer from Zn sulphate bath dispersed PAni

0.4vol.%
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{c)

(d)

Fig. 4 Effect of varied PAni vol.% on SEM morphology of Zn coating layer from sulphate bath, (C.D 30A/dm’, agitation

speed: 300rpm)

(a) 0.08 volL.% (b) 02 vol.% (c) 0.4 vol%
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Fig. 6. Schematic illustration of absorbed polymer on
substrate
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Fig. 7. X-ray diffraction patterns of Zn deposits with variation of current density
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Fig. 8. X-ray diffraction pattems of electrodeposited Zn-PAni with variation of current density
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