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Table 1 Chemical composition of solution and conditions
for gold electrodeposition

Parameter Value
HAuUCl/g L 15~25
KCl/ig L™ 100~120
K,HPO/g 1* 30~40
Grain refiner/mg L 10~20
pH 4~5
Temperature/ C 35~45
Depositing time/min 300
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Fig.1 Electrodeposition waveform of bi-polar pulse
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Fig.2 SEM images of gold deposits under different Jpeaxcr) of 2.25 A/dm? (a), 3 A/dm? (b), 3.75 A/dm? (c) and Jpeak() Of

6 A/dm? (d), 9 A/dm? (e), and 12 A/dm? (f)
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Fig.3 SEM images of gold deposits under different y(; of 20% (a), 40% (b), 60% (c) and y() of 10% (d), 20% (e), and 40% ()
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Fig.4 Cross section micrographs of gold deposits under different Jyeax(r) Of 2.25 A/dm? (a), 3 Aldm? (b),
3.75 A/dm? (c) and Jpeak(ry Of 6 A/dm? (d), 9 A/dm? (e), and 12 A/dm? (f)
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Fig.5 Cross section micrographs of gold deposits under different y(, of 20% (a), 40% (b), 60% (c) and y) of 10% (d), 20% (e), and 40% (f)
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Table 3 Texture coefficients of crystal faces under different
Jpeak(r) (%)

Jpeakn/ A dm™ TCy) TC(200) TC(a1) TC(222) Jpeak(rn)/ A dm? TC1y) TC(200) TC(a1) TC(222
2.25 35.2 23.2 16.3 25.3 6 34.5 18.9 20.3 26.3
3 34.5 18.9 20.3 26.3 9 24.8 32.4 21.0 21.8
3.75 38.9 12.0 21.0 28.1 12 27.6 27.2 21.6 23.6
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Table 4 Texture coefficients of crystal faces under different

7 (%6)
yn/% TCuuy TC200) TCpuy TC222)
20 30.1 29.5 16.5 23.9
40 34.5 18.9 20.3 26.3
60 44.3 6.0 20.7 29.0
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Table 5 Texture coefficients of crystal faces under different y

Y% TCuuy TC (200 TCau) TC222)
10 34.5 18.9 20.3 26.3
20 24.8 35.3 19.5 20.4
40 32.0 24.7 19.6 23.7
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Influence of Pulse Parameters on the Morphology and
Microstructure of Gold Electrodeposits

Lei Ting, Yuan Xingiang, Wang Chengbo, Zheng Lishan
(China University of Geosciences (Wuhan), Wuhan 430074, China)

Abstract: Thick gold material was fabricated in cyanide-free chloroauric acid solution by a bipolar pulse reverse technique. The influence
of forward and reverse current density and duty cycle on the morphology and microstructure of gold deposits were studied. Results show
that when forward current density increases from 2.25 A/dm? to 3.75A/ dm?, grain sizes become smaller and gold particles stack more
compactly, but overhigh forward current density leads to surface fluctuation and decreasing of gold deposits flatness. However, when
reverse current density increases from 6 A/dm? to 12 A/dm? grains become larger and structure becomes loose. Cathodic overpotential
would increase when forward duty cycle increases from 20% to 60%, thus refining the gold deposits, grain sizes become smaller, but cracks
would appear if forward duty cycle increases too much. In addition, pores appear and deposits grow thinner and become crisp gradually
when reverse duty cycle increases from 10% to 40%. By calculating the texture coefficients, gold deposits show a preferred orientation
along (111) and (222) plain under higher cathodic overpotential, while (200) plain is preferred under lower cathodic overpotential.

Key words: bi-polar pulse electrodeposition; microstructure; electroforming; gold
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