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2 _1.4 Vel AZste] g7 siAlE o] o]-&313itt. Eleks wflol Aztd CO(OH)2 L-Zglo] 7 vhalo] T ul
Az A29)9) Aojell sl A= ~1.4 Vollr] A&3E Co(OH), YrZelo] = ulete] F1= oF 34 um=
71 FAA ARE ] om HAEE 172 golvh. W% M -0.75, -1.0, =12 & —1.4 Vol A3t 79 7] Wd-gak>
Z¥7} 226, 370, 720 12 1,008 mF em20 & VFERETL 1,000 AFo]E 3 ZF2}F 206, 349, 586 181 866 mF cm2OE
el T3k o159 SR8 217} 91, 94, 81 U 86%= YERILL.

Abstract — Porous Co(OH), nano-flake thin films were prepared by a potential-controlled electro-deposition tech-
nique at various deposition voltage (—0.75, —1.0, —1.2, and —1.4 V) on Ti-mesh substrates for supercapacitor application.
The potential of electrode was controlled to regulate the film thickness and the amount of Co(OH), nano-flake on the
titanium substrate. The film thickness was shown to reach the maximum value of 34 pm at —1.4 V of electrode potential,
where 17.2 g of Co(OH), was deposited on the substrate. The specific discharge capacitances were measured to be 226,
370, 720, and 1008 mF cm in the 1st cycle corresponding to the films which were formed at —0.75, —1.0, 1.2, and —1.4 V of
electrode potentials, respectively. Then the discharge capacities were decreased to be 206, 349, 586 and 866 mF/cm?,
where the persistency rates were 91, 94, 81, and 86%, respectively.
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Fig. 1. CV curve of Ti-mesh in 0.1 M Co(NO5),-H,O solution at 0.5 mV s’
scan rate.
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Fig. 2. XRD patterns of the SC1, SC2, SC3, and SC4 electrodes.
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Fig. 4. Thickness and loading amount of SC1, SC2, SC3, and SC4
electrodes electro-deposited at various voltages.
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Fig. 3. FE-SEM images of SC1, SC2, SC3, and SC4 electrodes.
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Fig. 5. Typical cyclic voltammograms of (a) SC1, (b) SC2, (c) SC3, and (d) SC4 electrodes in 1 M KOH electrolyte with different scan rate.
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Table 1. Specific capacitance of SC1, SC2, SC3, and SC4 electrodes
calculated by CV results

Scan rate Specific capacitance (mF cm™)

(mV s SC1 SC2 SC3 SC4
5 534 1,707 2,145 2,390
10 524 1,486 1,677 1,032
20 492 1,051 1145 773
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Fig. 7. Cycling performance of SC1, SC2, SC3, and SC4 electrodes
in 1 M KOH electrolyte at 8 mA cm™.

Table 2. Specific capacitance and cycle retention of SC1, SC2, SC3,
and SC4 electrodes in 1 M KOH electrolyte at 0.8 mA em’?

Specific capacitance (mF cm™?) Cycle retention

Samples

1™ 1,000t (%)
SCl1 226 206 91
SC2 370 349 94
SC3 720 586 81
SC4 1,008 866 86
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