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Abstract Nickel powders were obtained by various preparation methods, and their sintering characteristics
were investigated. Nickel powders made by wet chemical proess (WCP) had a higher surface area and more
narrow size distribution than that of chemical vapor deposition (CVD) method. Nickel-oxide powders by the
WCP method were prepared at 200°C for 3 hr. The oxidation behaviour of nickel-oxide powder is similar with
that of the CVD method. Nickel powders made by the WCP method showed a higher shrinkage in the range
of 600°C-900°C than that of commercial powder made by the CVD method. The similar results were observed
on the surface microstructure of sintered bodies by SEM measurements.
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Fig. 1. SEM photographs of nickel powders prepared by
various process. (a) CVD (b) WCP (c) WCP200

Fig. 2. Particle size distribution of nickel powders prepared by various process. (a) CVD (b) WCP (c) WCP200
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CVD çÏ ªöö j~� 0.5µm �ç~ �&� «¶~

ªNj �F~æ pº §f «êª�¢ ¾æÚî
.
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ö~ ãÖº '' 9.3 m2/g" 8.9 m2/g�î
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f 46 nm�î
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ªö~ ãÖº 400oC ¦"öB Öz>Ú 500oC ¦"ö

�~ ¢;~� *Ú 7ï~ Ã&º 20%�î
. V¢B
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~ �Òº Û�~ö>w� /³� ~ö>wb� �~�

Table 1. Characteristic of various nickel powders.

Sample
specific surface 

area(m2/g)
average particle 

size(µm)
tap density

(g/cm3)

CVD 1.9 0.5 2.45

WCP 9.3 0.4 1.2

WCP200 8.9 0.4 1.6

Fig. 3. XRD patterns of nickel powders. (a) CVD (b) WCP (c)
WCP200

Fig. 4. TGA curves of nickel powders. (a) CVD (b) WCP (c)
WCP200
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Fig. 6f �
 î. ªöö &� XPS ªC Ö"�
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Ni 2P3 b� ª�öB 852 eV~ Ö�ö.æö *~� b

�º Ni b��� 855 eV~ Ö�ö.æö *~� b�

º Ni(OH)2�î
. Î� î. ªö�¦V �
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& &V>îb� ß® WCP �Wªö" WCP Özªö
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.

3.2 ªö~ ²ÖßW
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»Nj ÛB~V *� ~¾~ º�b� î. «ã~ ~

�W� ®
. ¯, 0.1µm �~~ .�ã «¶~ �Òº

Ôf Nê'�öB ²Öj /ê~V r^ö 600~1000oC

öB ²W >»Nö �² 'Ëj �� ©�
. ��¾ �

N(1200~1300oC)öB «ã~ �V ~�Wf �~ ²�

~� Ni *�ï~ W; &êò� �« ²W >»Nö æ

V� ©b� 6�B
. Fig. 7ö �
 3«~~ î. ª

öö &~� TMA ªC� Ö"¢ ¾æÚî
. WCP Ö

zªöf Ni ªö~ Öz� �~� &�ö V� cc�

>>B >�ö WCP �Wªö" CVD çÏªöf 600

~900oC º*öB *&� ²W >»N~ æz¢ ¾æÚ

î
. WCP �Wªöf CVD çÏ ªöö j~� &N

öB ²Ö� �·>Ú 600~850oCº*öB ²W >»N

j �² ~&
. ��¾ ²WNê 850oC �çöBº ç

V~ Ö"(Fig. 7)� ��Ú �j CVD çÏ ªö� WCP

�W ªöö j~� J®J ²W >»N� �² ¾æÒ


. �©f �&� «¶¢ �F� CVD çÏ ªö�

WCP �Wªöö j~� �N '�öB �« ²W >»

Nj �² ~º º�b� ·Ï�j r > ®
. Ûç,

CVD»ö ~� î. ªöf "zî. ÃVç 6º V

Úçb� ¦V >²~öö ~~� B�>º� � ãÖ .

�ã¶º «¶
*~ Ïò� �~� «¶~ WËf WCP

�Wªö" îR&æ�æò, >w «ò� «¶ WË� ê

Fig. 5. FT-IR curves of nickel powders. (a) CVD (b) WCP
(c)WCP200

Fig. 6. XPS results of nickel powders. (a) CVD (b) WCP (c)
WCP200
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¯>æ pf .�ã¶º jÖ~� >wË~öB ¦O>

Ú B®b�º �~ ²>& >æ pV r^ö .�ã¶

~ �Òº WCP �Wªöö j~� ç�® ·j ©b

� �'�
. V¢B �&� «¶¢ �F~æ pf WCP
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~ �Ò� �~� 600~850oC~ &N '�öB ²W >

»Nj �² ~&æò 850oC �ç~ �N '�öBº J

®J ²Ö� ÛB>Ú ²W >»Nj ·² ~º ©b�

�'�
. �©f «¶ �V º* öò jî¢ �V ª

�;�, «¶~ ��ßW �" &N� ªö~ Ï*ßW�

²W >»Nö �² 'Ëj �~º ©b� �'B
.

Table 1öB �º :f ?� CVD çÏªöf WCP �

Wªöö j~� £ 2V ;ê ¸f Ï*&ê¢ <� ®

V r^ö �&~² Ï*B ªö�B «¶
*~ ¸f 7

/6 >� �~� �NöB ²W >»Nj �² ~�,

WCP �Wªöf � Ï*B ªö�B ²Ö�öº pÚ

ê 7/6~ >� �~� >»�ÿöB 
² N�¢ ¾

æâ ©b� �'B
. V¢B ²W >»Nj �ê� B

Ú~V *�Bº ªö~ ßWj ;{® 2k~º ©� 7

º� öò jî¢ B� �;� ç7 ²W >»Nö '

Ëj * > ®º& �~ ç^� ¦Æ& jº~
.

Fig. 8ö 3«~ î. ªöj �Ï~� 600~1000oC,

~öª*V ~öB ²ÖB �þÞö &� �^�çj ¾

æÚî
. WCP �Wªöf ²WNê 600oCöB î. «

¶
*� K(neck)ö ~� ²Ö� ê¯>î�, 1000oCö

Bº *&� «¶ WË� &V>î
. >�ö CVD ç

Ïªö~ ãÖ 600oCöB î. «¶
*~ ²Ö� ê¯

>æ p~æò ²WNê& Ã&�ö V¢ ²Ö� ê¯

>Ú 1000oCöBº *&~² ~&zB �çj ¾æÚî


. �©f �öB Þ/� ²W >»N" FÒ� Ö"¢

¾æÚî
. 6�, WCP Özªö~ ãÖ 600oCöB î

. «¶
*~ ²Öf ê¯>æ p~æò 1000oCræ~

&VB SEMÒêb� ��Ú �j ÿ¢� «êª�¢ <

º WCP �Wªöö j~� 
>~ �&� «¶� &

V>î
. V¢B ²W>»NöB �º :f ?� î.

ªö~ B� ßW� B� 
� ãÖ 600~1000oC º*

öB ²ÖÚ~ �� �^ ��ö 'Ëj �~º ©b�

�'B
.

Fig. 7. TMA curves of nickel powders. (a) CVD (b) WCP (c)
WCP200

Fig. 8. SEM photographs of nickel powder compacts obtained at various temperature. (a) 600oC (b) 800oC (c) 1000oC



784 �ç"Á�f'Á�J�Á;�RÁf7̂

4. Ö �

B� O»� B� 
� CVD, WCP �W 5 WCP

Öz î. ªöö &� ßWj �Ò~&� jÞ� �


ªöö &� ²ÖßWj jv ¦Æ~&
.

(1) CVD çÏªöf ï�� «¶ ��j <º �;

ªö�B ï� «ãf 0.5µm�î� WCP �W ªö"

WCP Özªöf 
² �� «¶��j <º �;«¶

�B ï� «ãf '' 0.4µm�B ç&'b� §f «

êª�¢ ¾æÚî
.

(2) CVD çÏªö" WCP �WªööBº �¢çj

<º î. ªö�B &VB >�ö WCP Özªöf Ö

z� �~� ¦ÿ�¢ <º Özb bï� ;W>Ú î

.ç ��ö �ï~ Özî.(NiO)� �Ò~&
.

(3) WCPÖz ªöf WCP �Wªöö j~� 300oC

¦"öB £ 100oC ;ê~ Öz &�Wj <� ®b�

�©f CVD çÏªö" FÒ� �ÿj ¾æÚî
. 6

� WCP �WªööB £ 320oC ¦"öB 7ï 6²º

Ni(OH)2~ î>ö V�� ©�î
.

(4) CVD çÏªöf WCP �Wªöö j~� 600oC

~850oC º*öB �&� «¶~ �Ò� �~� ²W>

»N� Ô~
. �Þ, WCP Özªöf CVD çÏªö

" îR&æ� 600oCöB ²Öf ê¯>æ p~æò ÿ

¢� «êª�¢ <º WCP �Wªöö j~� 
>~

�&� «¶�B &V>î
. 
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