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2 o &Fuyel] YAS I-se 885 Eol7] Slste] AW o)&st RARAE EFUE A
Z23 F, SYsEES o]gste] VRS e sl nPaE Axsidith UR S A9 4F
g v]@zks o) 7R AALE(500 °C, 1,000 °C), UA-EA 9] F1(0.01 M~02 M), Z 3k 7k
(30 min, 2 h)2] 27l #|z3FTh A %3t v]EA = X-Ray Diffractometer (XRD), Scanning Electron
Microscope (SEM), Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES), Particle Size
Analyzer (PSA)Z 5738 418100t YA ] Frrt afol whet Z22]al 22 9hh-g-A]7to] A
= YA I o] Skt EFruel] YRS "=t le] 1000 °Co] 2425, 0.1 M| Y
AGN ] FIe, 2A7H] ZEuel] wkESle W &FHvtel Yol 7 Bel IR ET. 22la Hd
Y2kl Z71= 835.9-986.7 nmSiTh.

Absract: Ni-coated alumina was prepared by sonochemical method. To increase an efficiency of Ni coating
on alumina, amorphous alumina was prepared by sol-gel method and Ni was coated to fine particles of alumina.
Ni-coated alumina was prepared from various calcination temperatures (500 °C, 1,000 °C), concentrations of
Ni solution (0.01 M~0.2 M) and sonochemical reaction times (30 min, 2h). The prepared fine particles were
characterized by X-Ray Diffractometer (XRD), Scanning Electron Microscope (SEM), Inductively Coupled
Plasma Atomic Emission Spectroscopy (ICP-AES), and Particle Size Analyzer (PSA). The coating amount of
Ni increased, as Ni concentration and ultrasonication time increased. The maximum amount of Ni was coated
to fine particles of alumina, when Ni-coated alumina was prepared with 0.1 M concentration of Ni solution
for 2 h of sonication time at 1000 °C of calcination temperature. The average particle size was in the range
of 835.9 to 986.7 nm.
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2.1. H[ZEY L=0jHe] M=
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Chemical Pure, USA)E AFE-3l o, 2802 |-
octanol (Duksan Pure Chemical Co. Korea, First Grade),
1-butanol (Duksan Pure Chemical Co. Korea, First Grade),
acetonitrile (Duksan Pure Chemical Co. Korea, First

Sol-Gel Processing
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Fig. 1. The distribution diagram of Sol-Gel process.
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| Preparation of starting solution |—> 0.05 M Aluminium iso-propoxide

0.01 M 204 distilled water
‘ 1-octanol : 1-butanol : acetonitrile

| Reaction during 3h at 80 °C | =359:1:40(Vol %)

| Precipitation by centrifuge |—>| 8000 rpm, during 20 min I

L 4

| ‘Washing into hexane |

4

| Drying during 6h at 150 °C |

Fig. 2. The process diagram for the preparation of amorphous
alumina.
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0.01M, 0.1M, 0.2M NiCl,-6H,0
—>| Amorphous Al,O0;:10¢g
‘ Ethanol : decalin=9 : 1 (1000 ml

I Preparation of starting solution

| Ultrasonicating at 0 °C |—> | 30 kHz, during 30 min, 2 h

) 2

| ‘Washing into ethanol I

I Precipitation by centrifuge I—) | 8000rpm, during 20 min

4

| Drying during 6h at 150 °C |

| deformation I—) at 500 °C, 1000 °C

Fig. 3. The process diagram for the preparation of Ni coated
alumina by sonochemical method.
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Fig. 4. X-ray diffraction pattern of powders prepared by sono-
chemical method at various temperatures of calcination
for 2 hs' sonication in 0. M Ni solution. (a)
amorphous alumina, (b) 500 °C, and (c) 1000 °C.
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Fig. 5. X-ray diffraction pattern of powders prepared by sono-
chemical method in various concentrations of Ni solution
for 2hs' sonication followed by calcination at 1000 °C.
(a) amorphous alumina, (b) 0.01 M Ni solution, (c)
0.1 M Ni solution, and (d) 0.2 M Ni solution.
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Fig. 6. X-ray diffraction pattern of powders prepared by
sonochemical method for various sonication times in
0.1 M Ni solution followed by calcination at 1000
°C. (a) amorphous alumina, (b) 30 min, and (c) 2 h.
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Fig. 7. SEM photographs of prepared powders prepared by sonochemical method at various temperatures of calcination for
2hs' sonication time in 0.1 M Ni solution. (a) amorphous alumina, (b) 500 °C, and (c) 1000 °C.
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Fig. 8. SEM photographs of powders prepared by sonochemical method in variation concentrations of Ni solution for 2hs'
sonication time followed by calcination at 1000 °C. (a) 0.01 M Ni solution, (b) 0.1 M Ni solution, and (c), (d) 0.2 M
Ni solution.
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Fig. 9. SEM photographs of powders prepared by sonochemical method for various sonication times in 0.1 M Ni solution followed

by calcination at 1000 °C. (a) 30 min, and (b) 2 h.
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Table 1. Inductively coupled plasma-atomic emission spec-
troscopic data of powder prepared by sonochemical
method with the various sonication time followed by
calcination at 1000 °C, in various Ni concentrations

Concentration of Ultrasonic reaction Component ratio

nickel solution [M] time [h] (NI/AD[%]
0.01 0.5 5.30/94.70

’ 2 10.10/89.90

0.1 0.5 13.63/86.37

’ 2 18.91/81.09

02 0.5 38.67/61.33

’ 2 50.82/49.18

AL 253 WhgAIZRe] 2 AIZFY w7t Ni/ALS] 3]
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Table 2. Particle size analysis data of powder prepared by
sonochemical method with the various sonication
time followed by calcination at 1000 °C, in various
Ni concentrations

Concentration of Ultrasonic Size of fine
nickel solution [M] reaction time [h] particles [nm]
0.01 0.5 835.9
’ 2 842.6
01 0.5 921.7
) 2 986.9
02 0.5 934.7
’ 2 482.4

Amorphous alumina 1021.6
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