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Nickel acetate ZFF+=E 73l A7, 274 50 nne] Ni(OH), W=y AE FAstgem, of =gas S/l
AA Y E9L A Ze F Ni foam #l¢l dip-coating|7]+= Sol-Gel 374l 93] 228 FNHAEE A= AZ3sh9 ).
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EEEE sl 7%l 2 W HIBRHAS B 250°CHA EEEC] AARTA 71F0] 3EE] Jhg & HE
(177 nfigye Hol7] WR o= sj4Hr).

Abstract — The Ni(OH), nanoparticles with average diameter of 50 nm were synthesized by hydrolyzing nickel acetate with
water, and were dispersed in the distilled water to prepare the coating solution. The electrodes for supercapacitor were pre-
pared by dip-coating the coating solution on the Ni-foam. The electrodes heat-treated at several temperatures showed the high-
est specific capacitance, 160 F/g, at 2501t can be explained that the Ni(QHerticles heat-treated at 100 and 20®n the
electrodes contained the impurities such as acetate groups in the pores, and resulted in low specific surface areas. However, a
the calcination temperature increases, the impurities incorporated in the pores are removed,atrzbthus, the particles on
the electrodes show the highest specific surface area @gy m
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Sol-Gel Process
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Fig. 1. SEM image of Ni(OH), nanoparticles prepared by hydrolyzing
nickel acetate with water and dried at 100C.

180

160 -

140 1

120 1

100 1

80 1

60 -

Specific capacitance (F/g)

40

20 T T T T T T T T
180 200 220 240 260 280 300 320 340 360

Temperature (°C)

Fig. 2. Specific capacitances of NiO powders calcined at several t¢
peratures.
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Fig. 3. Specific surface areas of NiO powders calcined at several tem-

peratures.
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Fig. 4. Nitrogen adsorption-desorption isotherms of NiO powders cal-
cined at several temperatures.
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Fig. 5. Pore size distributions of NiO powders calcined at several te
peratures.
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Fig. 6. Schematic representation for the microstructure of the NiO powder
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Fig. 7. SEM images of NiO powders calcined at (a) 100, (b) 200, (c) 250 and (d) BDOrespectively.
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Fig. 8. X-ray diffraction patterns of NiO powders calcined at severa
temperatures.

200-500 nm=712] secondary partice 735 9422 & 5 Uk
3 250°CE gxgld 229] primary particleZ”] = theF 40 nngl
HhE | 300°CE gxElE 29 primary particle2”]= tgF 70 nn#l
S o 5 A, ole AR S wet 249 A7)0t A
Fd o7 A9 5 slrh ol wAlFe o] RAE Fig. 3
BET AzjdilA] 250°CE dx|2]® 2] vgwAo] 7Ig A9, Fig. 5
9] pore size distributioliA] 100°C9} 200°CE Ex=¥ &2 A
3] 7] A7IREEE Heolx] Esh ¥, 250°Cek 300°CE g4Ed
FUEL 7)Fe] wad d4S AT S )

Fig. 82 ol2] &0l dxalE NiO 229 XRD Z#o|t}. 100°C
9} 200°CollA] P ejE ol s 372 5P ] oFgl A
£ Ni(OH),= vehlle =82 o] EZEo] ulgaAYe ouit},
HHHo| 250°C o]4te] 2= olA #2AEE ¥Ax Nio 248 vehlH
250°CY] 2ol ARSIt AlAE S HAIEk ShTH8).

120

100 - 350°C

Transmittance

-20 — T T T T T T T T T T T T T T T
4000380036003400320030002800260024002200200018001600140012001000 800 600 400

Wavenumber(cm™)

Fig. 9. FT-IR spectra of NiO powders calcined at several temperature
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