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Abstract: Aluminum nanoparticles are tried to be prepared by liquid chemical method to obtain their
controlled microstructures. X-ray diffraction ( XRD ), field emission scanning electron microscope
(FESEM) and energy dispersive spectrometer ( EDS) are applied to characterize the aluminum nanopar-
ticles. The effects of processing parameters including molar ratio of AICl, to LiAlH,, the adding amount
of catalyst and the decomposition temperature on the structure, morphology and composition of the alumi-
num nanoparticles are studied in detail. The optimal preparation condition is achieved when the molar ra-
tio of AICL; to LiAlH, is 1: 6, the adding amount of catalyst is 0. 04 mL, and the decomposition tempera-
ture is 110 °C. The obtained aluminum is spherical-like with an average size of 50 nm and contains the
minimum impurity elements Cl and Ti.
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Fig.1 FESEM images of aluminum nanoparticles prepared
at different mole ratios of AICl; to LiAlH,
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Fig.3 XRD patterns of aluminum nanoparticles prepared

with different amounts of catalyst

] 4 Sy A T i Ak 70 FH S s 16 45 40 0K 88k 19
FESEM [, il 4 (a) Fros , AL, FriS A
pn A EZ) 2 wm | P8 2 400 nm BEERIRARL T, 2
P R3304 0. 02 mlL 1 0. 04 mL i, 4n/& 4(b)
FE 4 (c) B B F R ERE B2 80 ~ 150 nm.
YA AL ) 55 h0 0. 10 mL 1 0. 20 mL B, 40
Bl 4(d) FIE 4(e) FroR , BT BT 50 2 8 A8 15 A R

(b) fALATE: 0.02 mL
(b) 0.02 mL catalyst

(a) AT O mL

(a) 0 mL catalyst

; & e

5.0 im x1 00K S/ ) docotd o 4
(c) LA L 0.04 mL

(c) 0.04 mL catalyst

(d) fef A & 0.10 mL
(d) 0.10 mL catalyst

(e) AL FI B 0.20 mL
(e) 0.20 mL catalyst

4 OR[RMEARTR R TS 90K SRk 1Y FESEM [
Fig.4 FESEM images of aluminum nanoparticles prepared

with different amounts of catalyst
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Fig.5 EDS plots of aluminum nanoparticles prepared

with different amounts of catalyst
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Fig. 6 XRD patterns of aluminum nanoparticles prepared

at different decomposition temperatures
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Fig.7 FESEM images of aluminum nanoparticles prepared

at different decomposition temperatures
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