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Characteristics of Surface Appearance of Zn
Electrodeposits with Polyaniline and Additives
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Abstract Effect of polyaniline and additives on surface appearance of Zn electrodeposition was investigated by SEM
and XRD analyzing. We carried out the experiment from sulfate Zinc bath containing sulfonated polyaniline, gelatin
and thiourea by EG{Electrogalvanizing) simulator. Addition of polyaniline and gelatin in bath, crystal size and shape of
hexagonal plane of Zn crystal reduced. Mixing of thiourea, however, brittle deposits were observed because of the dif-
ference between vertical growth and parallel growth. ( IOII) peak appeared with polyaniline and gelatin in XRD analy-
sis. In case of mixing of polyaniline, gelatin and thiourea, ( 1011) peak appeared and intensity of Zn basal plane de-
creased. These results suggested that overpotential increased with addition of polyaniline and additives in bath.

Key words : Zinc, electrodeposition, polyaniline, gelatin, thiourea

27} (colloidal silica : SiO?, TiO; BaCrO., 7] &=}

LM 2
5o vigAE B4 ol &3}

(codeposition) 2] 7] = 24g B3}, o] R X ZoEe T4
712 vl 247} £

Az
A7)eZHe Voltarl MAE /tgr 200033 H2E
2037 o7} G Hego] o] FARAL 7] Ayt

Walx] ¢33 &3 (cathode), %= (anode), #31 (elec-

trolyte) & o]43}e] J3ls F4& L3 HEAITI= 7 1960wt ol 7 =]7] Alzteled =2 gte] Yntr A, WY
Folt}) o]2F A= o] 8hd dF e Ald A, WAA, 84, vidz Y 52 AH AEE *o—‘”
F&2 AYslne BE F4 2 345 3EE EAd EF AgY £x = FE%T ok AE7N] EAF 2FE In

& 7} At} polystyrene®, Ni-OMC (oil-microcapsule)®, Zn-Ni

E3] A7 Rkl 4 7% EF (functional plating)

7o) .:v_;d

4 53T S o] F5 HEE S
2 (composite plating) oj2t= gl o] AR 7L

{powder) ®, Cu-Al0;", Ni- ALO;® RDE (rotating disc

5 204 Al Foll ol

A FaAel dfFE gtk £3] ULSI(Ultra Large-

Scale Integration) ollA] 2] wjile) =gt IBM o] 2¢g?
ol 7)1 Tl B3P g A7y} AFPH ot

7eEge] & Wyle 2 A FARE (SEIFHSE  disper-

sion plating) & wylEl= T Ao 10m ©]3+e] AlLOs,

Cr0s, ThelelZE, SiC, TiN, HZE, &, TR0 A

t E-mail: snakel23 @dreamwiz.com

& Fg) PAEF = AT FHE 28 2359 75 electrode) 99 Ni/SiC”, Ni-P-ALO:'” & B2 a7 2
Aol 940 FAL FI A2 422 NP5t ok F Frp LRI HTE Si0: =i ALOE EARAA
2 B4l ANA, A7), FstA Ez2m el sl5A Zn EH=EFATEY] A, ST A4 Haaegs 7
wral Az} v)H F2RE Azt = Ao dR|7 glem'y Azt HE A (silane coup-

ling agent) & #H7}gF Zn-Si0.'?, Zn-Ti0.-Si0,"”® 59
A7 Axrt LR =i

a3y AF7ERe) FAIEZE FRolE JHE A3}
T Egelu} Azt 5o ixlr) wjzd & BAMA7}E A4
Bz, F2 4y AXdA d77) AEEe] fHde] =
o= S 7HA 2 st wetd B QFel e 4

o

— 146 —



o)At - Wbl T - WA - SAA - A EelelddHI HilA W oldAVIEFEe BW F EA 147
Table 1. Chemical composition of sulfate Zinc bath
Al Ca Cd Cr Cu Fe Mg Mn Na Ni Pb Zn
357 0.81 0.11 6.01 0.82 210 0.96 4.07 1947 5.74 0.3 bal.

Table 2. Bath condition and operating condition of electrolysis

Bath Conditions

Operating Conditions

Sulfate Zinc Bath : (Table 1)
pH:1.66

polyaniline : 0~0.5 vol.%
Additives : 0~100 ppm ea.

Amount of Charge : 2.4kC/dm?®
Cathode Current Density : 50A/dem?®
Bath Temperature : 60°C

Flow speed: 1.5m/s
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Fig. 1. Schematic diagram of electroplating apparatus used in
this study
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Fig. 2. SEM micrographs of Zn deposited from Zn sulfate bath with single addition of polyaniline,
gelatin and thiourea (a) addition free (b) P2 (c) G2 (d) T2

Fig. 3. SEM micrographs of Zn deposited from Zn sulfate bath with binary addition of polyaniline,
gelatin and thiourea (a) P1+7T2 (b) P2+ T2 (¢) G1+ T1 (d) G2+ T1
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Fig. 4. SEM micrographs of Zn deposited from Zn sulfate bath with ternary addition of polyaniline,
gelatin and thiourea (a) P2+ G2+ T1 (b) P2+ G1+ Tl (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 deposited from Zn sulfate bath with addition of polyaniline, gelatin
and thiourea (a) P2 (b) P2+ G2 (c) P2+ T2 (d) P2+ G2+ T2
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Fig. 7. X-ray diffraction patterns of Zn deposited from Zn sul-
fate bath with single addition of polyaniline, gelatin and thiou-
rea
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Fig. 8. X-ray diffraction patterns of Zn deposited from Zn sul-
fate bath with binary addition of polyaniline, gelatin and thiou-
rea
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Fig. 9. X-ray diffraction patterns of Zn deposited from Zn sul-
fate bath with ternary addition of polyaniline, gelatin and thiou-
rea
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