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Influence of Additive on Electrodeposition of Pure Cobalt from an Ionic Liquid
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Abstract: In a 1-ethyl-3-methylimidazolium chloride(EMIC) ionic liquid and ethylene glycol(EG) containing CoCl,,
some analytic methods studied the influence of additive on electrodeposition of cobalt, such as field emission
scanning electron microscope (FE-SEM), cathodic polarization curves, cyclic voltammograms, and X-ray diffraction.
The results indicated that the electrodeposits appearance was improved remarkably with the addition of 2-Butyne-
1.4-diol into EMIC-CoCl-EG electrolyte, and smooth and silver gray electrodeposits with metallic luster can be
obtained under the quantity range of 2-Butyne-1.4-diol was 0.3~0.7 g+ L. FE-SEM images of electrodeposits showed
that the crystals of metallic cobalt became finer after the addition of 2-Butyne-1.4-diol into EMIC-CoCL-EG
electrolyte. Cathodic polarization curves indicated that the addition of 2-Butyne-1.4-diol not only eliminated the
underpotential deposition of cobalt but also increased the cathodic polarization. Cyclic voltammograms tests proved
that the additive had inhibitive effects on the process of cathode deposition. X-ray diffraction(XRD) approved that the
width of diffraction peaks for Co was increased and the size of crystallite grains was several nanometers, when 2-

Butyne-1.4-diol was added into EMIC-CoCl,-EG electrolyte.
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Table 1 Effect of different additive on the appearances of electrodeposits

Additive Free Saccharin Coumarin Piperonal 2-butyne-1.4-diol Thiouea
Coating color brown grayish-black brown yellow silver gray gray
Brightness common bad good better better bad

F2 THRIBEEMANEIFERISINNEZ M
Table 2 Effect of adding 2-Butyne-1.4-diol on appearance of planting

Quantity / (g-L7) 0 0.1 0.3 0.5 0.7 0.9
Coating color brown gray silver gray silver gray silver gray buff
Brightness common better best best best good
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FE-SEM images of cobalt electrodeposits from EMIC-EG-CoCly(2:1:18) bath containing different
concentrations of 2-Butyne-1.4-diol at 80 °C

RS20 T EMIC-EG-CoCl, R &R Fhim AT B —
T e O BB A A 2R i 1 mV -5,
ZER UL 2,



Ty B B A TR IR X B T A P DR R i B R R 115

-0.9

0.8+
0.7} €

-0.6 -

0.5 b

7/ (Adm)

04 a
03+

02+

0.1k

1 1 1
400 300 200 100 0
E / mV(vs. ZnCl,/Zn)

(a) 0 gL (b) 0.1 g-L™ (¢) 0.3 g- L7 (d) 0.5 g- L () 0.7 g- L
2 T b s v AR ISR A 1 R ) 52
Fig.2 Cathodic polarization curves for the electrodeposition
of cobalt from EMIC-EG-CoCl,(2:1:18) bath

containing different concentrations of

2-Butyne-1.4-diol at 80 C
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Fig.3 Cyclic voltammograms curves for the
electrodeposition of cobalt from EMIC-EG-
CoCl, (2:1:18) bath in the presence of
2-Butyne-1.4-diol additive and without
2-Butyne-1.4-diol additive
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Fig.4 XRD pattern of Co layer from EMIC-EG-CoCl,
(2:1:18) bath containing different concentrations

of 2-Butyne-1.4-diol at 80°C
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