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Abstract Nickel powders were synthesized by the reduction of Ni(OH); reactant slurries from nonaqueous
media, and the morphological characteristics of nickel powders with the addition of NaOH, the composition of
mixed solvents, reaction temperature and reaction time were investigated. The NaOH addition changed the
structure of agglomeration in the submicron range. As the volume ratio of TEA to DEA increased, the powders
slightly suppressed the agglomeration between particles and their size increased. The reaction temperature on
size and shape of nickel powders was significant. As reaction time was shortened from 40 min to 0.3 min at
220°C, size distribution of nickel powders was transferred to a narrow size distribution owing to the presence
of smaller particles with below 1.0 zm.
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Fig. 1. SEM micrographs of the powders obtained by the reduction of nickel chloride solution containing various amounts of
NaOH in DEA solution. (a) No addition (b) 1.3X 107 mol/L, (c) 3.2X10?mol/L and (d) 2.5X 10 mol/L.
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Fig. 2. SEM micrographs of the powders obtained as a
function of volume ratio of TEA to DEA at 180°C for 40 min.
(a) 25 vol.%TEA, (b) 50 vol.%TEA and (c) 75 vol.% TEA.

Aol o3t Aom F4 o] Fgd] 93 FHAEF:
7y AEH oz Zrkete] Al s REsiH Aol
GAZR st Ak AR o2 Qste] HEsle= o
ol A go] st FE CoR ZHAsla thA] EA)
3 e W AY HY TR G2 AT wriA]
A& A7t gebd Fed £48 Avjsks & hA
o] £7HH Q) Aol Hojop Fe A7) UAE ¥
A 4 Qo) wreF A 9 A dAlA YRR
oy 3 A dAte] A YA AE S
ZHT & A7) o] HAY L A dAE EEls
o Aodhe Heol GRS 2l FHEES ded F
g3ty 28y 2 Agdie e M g9 it
SME=Z DEA £9& AMES A5 whgxrt S
of wje} YA Bare] dAL 935 FU8IEa, B3] Wt

337

Fig. 3. SEM micrographs of the powders obtained as a
function of reaction temperature for 40 min. {aj 200°C, (b)
220°C. and (c) 240°C .
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Fig. 4. XRD patterns of the powders obtained g% a fiinction of
reaction temperature for 40 min. (a) 180°C, (b) 200°C, (c)
220°C, and (d) 240°C.



338 o0 . o]fE . §49 - 7FE

® ex ArChiE 03 37 Syos 9
A} ol ol s
] 72 45 FES] A 3
4 £%7} o3l A SEuT) wekA)] %oﬂ &
4 Qxe) 2o Bel A Jelg Aoz g2,

032_1

HtS AlZte] ¥E
2l DEA §HollA] WHSAIZE 0.3~40%-9)
ArstAth Fig. 55 WA mEl dojzl
o] SEM ARzl Y= A48 A4S Ve
B2 SEM AR B RE 1007 YRS A5
to] Fatnt. WhEAIZRe] 0382 AS dEE
L1m MAEA B 474L 081 m, EFB2R= 0.73
4mO) AL, REgAIZRO] 2042
A2 HFYAL 0.73 1, BF 1. .
2tx 719 Az u]Fo] Hof 220°CollA] WHg-A|7ke]
0383 2082 B¢ 2 YA A9 FAsHA
gk hgA7ko] FUHge mEp 2 YAbe] &) A
sto] 2 YA B2 Holdg & F Ut oA Y
o
2

z @
f-N

_,d
o]o
:.‘:‘:

o ofl
ot

BN

/

T I e

<

o M1 md ale
ol

] 8200] <l zefsbrt g

- R4 -

A9Z - YT - WY

fop==3

Aol 4o e olvldny,

= JepfSlh 400°C F

3.5 2o 84
Fig. 6=
3k AskAsS AR A E5%

Weight loss (%)

220°C 0.3% Z7AsklA dojzd YA ‘:‘%}
HA(TGA)E
oA ArstE Qlsle] F

FAL A 1A <)

Q\'u gllN

30

251

201

) 1 L

0

200 400 600
Temperature (°C)

Fig. 6. TGA curve of the nickel powder.
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Fig. 5. SEM micrographs and particle size distributions of the powders obtained as a function of various reaction time at 220°C

(a) 0.3 min and (b) 20 min.
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