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Effect of Polyaniline and Additives on Zn Electrodeposit
from Sulfate Zinc bath
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Surface morphology and crystal orientation were studied on Zn electrodeposit from sulfate
Zn bath with sulfonated polyaniline, gelatin and thiourea by EG(Electrogalvanizing) simulator.
As dispersion of polyaniline and addition of gelatin in bath, the crystal size and tendency of
hexagonal plane of Zn crystal reduced. But brittle deposits was observed with mixing of
thiourea because vertical or parallel growth rate was different. (10T1) peak appeared with
polyaniline and gelatin in XRD analysis, In case of mixing of polyaniline, gelatin and thiourea,
(10T1) peak appeared and intensity of (0002), Zn basal plane decreased. Corrosion- potential
increased up to maximum 64mV with polyaniline, gelatin and thiourea. The primary passive
potential was observed at -1250mV with exception of P2+T2+G2 condition in the anodic
polarization region and passive region was up to -1150mV,
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Electropolymerization

Fig. 1. Two Techniques used ICPs{Intrinsically Conducting
Polymers) in electroplaing
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Table 1. Chemical composition of sulfate Zinc bath
(unit : ppm)

Al|Ca|Cd|Cr|Cr|Fe|[Mg{Mn{Na|Ni|Pb|Zn
3.57]0.81{0.116.01|0.82(210]0.96{4.0711947|5.74] 0.3 | bal.

Table 2. Bath condition and operating condition of
electrolysis

Bath Conditions Operating Conditions
Sulfate Zinc Bath : Amount of Charge
(Table 5.1) 2 4kC/dm?
pH @ 166 AxLsdm ‘
*polyaniline Cathode Current Density :

2
0~05 vol9% s  [P0A/dm ,
** A dditives Bath Temperature : 60C
0~100 ppm ea. Flow speed : 15m/s

*PAni : AquaPASS-01%(5%), MITSUBISHI
RAYON Co., LTD.
**Thiourea{H:NCSNH>), Gelatin
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Fig. 2& $4bold =F&d ZeopddE 0~05

Fig. 2. SEM micrographs of Zn deposit from Zn sulfate bath with single addition of

polyaniline, gelatin and thiourea

(a) addition free (b) P2 (c) G2 (d) T2
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vol%, AEEF E2aiE ztz 100pp7kA H7t
g ool =53 2W FE vwg Aok o F
HE= &3 Zo] Z 4 24E 44 B8
(P1=Polyaniline 0.05vol.%, P2=Polyaniline 0.5
vol.%, G1=Gelatin 10ppm, G2= Gelatin 100ppm,
T1=Thiourea 10ppm, T2= Thiourea 100ppm)
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Fig. 3. SEM micrographs of Zn deposit from Zn sulfate bath with binary addition of polyaniline,
gelatin and thiourea varied. (@) P1+T2 (b) P2+T2 (c) G1+T1 (d) G2+T1
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Fig. 4. SEM micrographs of Zn deposit from Zn sulfate bath with temary addition of polyaniline,
gelatin and thiourea varied. (a) P2+G2+T1 (b) P2+G1+T1 (c) P1+G2+T2 (d) P2+G2+T2
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Fig. 5. Classification of Zn crystal plane
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Fig. 6. SEM micrographs of Zn deposit from Zn sulfate bath with addition of polyaniiine,
gelatin and thiourea varied. (a) P2 (b) P2+G2 (c) P2+T2 (d) P2+G2+T2
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Fig. 7. X-ray diffraction pattems of Zn deposit from Zn
sulfate bath with single addition of poiyaniline, gelatin
and thiourea
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Fig. 8. X-ray diffraction pattems of Zn deposit from Zn
sulfate bath with binary addition of polyaniline, gelatin

and thiourea varied.
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Fig. 9. X-ray diffraction pattems of Zn deposit from Zn
sulfate bath with temary addition of polyaniline, gelatin
and thiourea varied.
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Table. 3. Cormosion-potential with experimental conditions

Conditions Potential(mV)
Addition -1319
P2 -1303
P2+T2 ~1295
P2+G2 -1986
P2+T2+G2 -1255
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