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Abstract Nickel powders were synthesized by the hydrazine reduction of nickel chloride solution containing
ammonia in DEA solutions. The size distribution of nickel powders were investigated as a function of ammonia
concentration, hydrazine concentration and the mixed composition ratio of diethanolammine (DEA) and trieth-
anolammine (TEA). Nickel powders with the size in submicron range were obtained at 185°C for 45 minutes by
hydrazine reduction of nickel chloride solution in DEA solutions. The hydrazine concentrations showed signif-
icant effects on the particle size and shape distribution of nickel powders under NH,/Ni*" molar ratio of 2.0 con-
dition. As the mixed volume ratio of TEA and DEA increased, nickel powders with relatively larger particle size
and low agglomeration were obtained. Nickel powders with particle size in the ranged from 0.4 to 0.9 um were
obtained at the 50 vol.% of TEA.
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Fig. 1. SEM micrographs of the nickel powders obtained with N,H,/Ni** molar ratio of (a) 0.5, (b) 1.0, (¢) 1.5 and (d) 2.0 in

DEA-ammonia solution (NH,/Ni**=2.0).
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Fig. 2. SEM micrographs of nickel powders obtained by
the reduction of nickel chloride solution containing (a) No
addition, (b) NH,/Ni** molar ratio of 1.0 and (c) NH,/Ni**
molar ratio of 3.0. at 185°C for 45 minutes.
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Fig. 3. SEM micrographs of nickel powders obtained with
the mixed volume ratio of (a) 25 vol.% TEA, (b) 50 vol.%
TEA and (c) 75 vol.% TEA at 185°C for 45 minutes.

w2l DEAJ] w3t TEAS] &&M)7} 75%%) 7%
AdH ez ARA o] v VA apt zHsA A
AE o4 4 vt o] ukg vizlel DEAC] o
gt TEA®} AdiHez & w322 <ldle] DEA
o] 3 SEE ok AR oEZN AR
< 2EoA BAukE-S AsA7) HleE Az

B3 =

&

Frequency (9%)

23 o ' ¥ [ 13
Particle Sixe (g )
1o
m; a
=
-
e
P EF L
E .
W
g
(i ®

Particle Size (= )

[£13 [} ’ =23
Fartick Size (/)

Fig. 4. Particle size distribution of nickel powders
obtained with the mixed volume ratio of (a) 25 vol.%
TEA, (b) 50 vol.% TEA and (¢) 75 vol.% TEA at 185°C
for 45 minutes.

web DEAe] w8 TEAS] &£3|e] Fvl= 3=
2hx1e] 2 ukg A fello] HRE ASA|I7|L o
23 250 Ao BRF A F oAE F
7W71E2 AN o) Fhil olsle] {IAE A

Vol. 12. No. 3. 2005



206 Heof - o g% - §49 - ARE -
o Mi
b - .
i =
J_A | ol

o
[

3 L i
B o £l .} .-} k-] 5]

2-Theta

Fig. 5. X-ray diffraction patterns of nickel powders
obtained with the mixed volume ratio of (a) no addition,
(b) 25 vol.% TEA, (c) 50 vol.% TEA and (d) 75 vol.%
TEA at 185°C for 45 minutes.
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Fig. 6. Typical TGA curve of nickel powders from nickel
chloride solution containing ammonia in DEA solutions.
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Fig. 7. XPS spectrum of Ni powders.
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