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�� ����� ��� �� �����
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� "  70-100 g/l, ����� �  7 mol/l, ����� ��& 2.5L&, MNO�P)  65oC * '(�+ 15-30 min.,Q

�7, ��R �����
�� <= 	STJ (NH4)2[Ce(NO3)6]OxH2O(x=6-8)U V3 W � XQB.

Abstract − Synthetic process of ammonium cerium nitrate from cerium hydroxide was presented and influences of concen-

tration and acidity of starting solution, addition quantity of ammonium nitrate, reaction temperature, reaction time on the yield

of ammonium cerium nitrate are discussed. The shape and composition of crystal were determined by SEM, thermogravimetry-

differential thermal, x-ray diffraction and chemical analysis. The optimum synthesizing conditions of ammonium cerium nitrate

were discribed as follows: rare earth concentration of starting solution 70-100 g/l, acidity of starting solution 7 mol/l, addition

quantity of ammonium nitrate 2-3 equivalent, the condition of rotary evaporation 65oC and reaction time 15-30 min. It was

also known that the chemical formulae of ammonium cerium nitrate was (NH4)2[Ce(NO3)6] · xH2O(x=6-8) from TGA.
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1. � �

1936� Smith �[1] ���� ��	 
�� 
������� ��

��� ���� �� ���  !"� 
� # $�%�� &  �%

����'( )*+ ,, �-. /012� 
������ 34�

�� 5678�9 7:;< => ?6 @A�, acetonitrile $7B! C

� D-5678< EF+G H  7B�9 
������I �JD�

�  �J� $�+6; .K.

�L���  
������I M5�  N� !�O� 7B� P

QR�6S T UV )* WXY UV� Z[ \ ]^4)� _. '`

��9 aX �7+Y HK[2]. &. TFT-LCD )*b4� cdef�

TFT )*g hi j( )*b4�9 kl\=�m kl nopqrs

� �*t uvw�6 x. �yb4�9 kl `z�{� kl�|q

< }7+Y H ,, kl�|q� ~�{�9 ��%)P 
����

��� }7�K. � (NH4)2Ce(NO3)6�9 Ce(IV)< Ce(III)� ��+^

9 klI �%�� ����� `z��  %��{� }7�K. ��

��_ PDP� UV\=! ,�( \=�{< Cr/Cu/Cr� 3c��� �

�+G H6 @A� kl�|q� }7� j$��� �i9 
���

���� $� ��� 1V��� �G� ��� ���K[3]. W-m

�� 
������� �. ��  
������I �{� �	 m

�s��� �%�� ��)*[4] WXY carbonyl compounds � 56

D
� �%[5] � ~� 
������I �7. J7���� ~�

$�+Y H��, 
������ F� �  ���� $�� +1 ¡

Y HK. �i9 �� 
������� $�< ¢£> ¤<¥ ���

��+G �� _. 1V�P ��< j�. ¦4�K.
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.§ �f ¨©ª ��I ~;�Y H  c«� ¨©ªt \¬­D�

9 «<���9 �X�Y H��, ¨©ªUV ­D ®X6¯� D°

O�% 6¯� �±²� �i 2000� ��6'( ¨©ª 4­� $³

I ´)M��9 �f� $µn¶! M· � )¸� <¹; µ��Y

H  ¦4�K. �i9 �� �7%t _º. ¨©ª �  ��
��

¨©ª 4­ »K  cd )¸I ³�D
� �¼G½� ¥ ��� }

{�K.

W-¾� ¿ ���9  nÀ�� ¨©ª 4­P bastnasite�'( �

:ÁÂ³I ÃÄ �X R$� ��7B[6, 7]��'( )*� $�%�

�I ³��{� �	 
��� 7B )* � 
���� Å<� �.


������ )*�, ³�7B� �;g ��� Æ;, 
���� Å

<", �JÇ; T �J�d� 
������ F�� ÈÉ  Ê�I

YË�Ì��, XRD, SEM WXY TGA �ÍI ´�	 34� ÎÏ T

�*� _. YËI $��ÌK.

2. ����

2-1. �� � ��

¿ ���9 ³�D
� }7� $�%��� nÀ�� ¨©ª 4­

(ReFCO3)P c« �Ð� È�­�� bastnasitet �:ÁÂ³�	 Ñ�

Â³7B��'( Ò�Â\Ó� ��	 �X R$� ��7B��'(

)*�ÌK[6, 7]. Table 1� ��7B� *�I mÔ#Y H��, ¨©

ª�O� c ��� M"� 99.8%�9 YÕ; ��M5 7BÖI ×

$ HK. ¿ ���9 }7� 
�, 
���� � }7D
� �¿ Y

Õ;%�� �ØI }7�ÌK. ¨©ª� Æ; Ù4� ICPt �7�Ì

��, 
������� 34 ÎÏ  SEMI �7�	 �Ë�ÌK. 
�

������ Ú�Í ÃÐ T 34�� TG-DTAg XRDt �7�ÌK.

2-2. ����

�\ ��3!�9 Ûµ�ÌÜ�[8-11], 3<� ¨©ª�O�'( �

X R$� ��M57B��'( 3<� $�%��� )*+ ,, �t

³��{� �	 
������I )*�ÌK.

2-2-1. $�%��(Ce(OH)3)� �%


�������9 ��� 4<� Ý�Ç�6 @A� 3<� $�%

��(III)I 4<� $�%��(IV)�� �%��� .K. 3<� $�%

��� �%�� ��	 _6 c� �³+^ Þß 4<� $�%���

� \��K. �i9 �� à¶�	 ¿ ���9 3<� $�%���

�%  b6~áÓ� ��	 $�+âK. b6� ~á"� ¤<¥$ã

3< $�%��� �%< äX �¼G1�, &. b6� åæI ?ß �

	 3< $�%�� $7B!� çè^�I éêë� �i �%t äX

�Gmß ¥ $ HK. ¿ ���9 b6 ~á� compressort �7. ì

íb6t }7�Ì�� b6~á� �î� k6t ï�Y $t ðX¾

�9 �4"� b6~á"�9; b6åæ� 76 \ñ� Î�+;ã

�ÌK. Photo 1� 3<g 4<� $�%��I mÔ#Y H ,, 3<�

$�%��� ò� »i2I ó  �^� 4<� $�%��� È2I

óY HôI × $ HK.

2-2-2. 
���(H2[Ce(NO3)6]) $7B )*

xg C� åÓ�� �%� $�%��(Ce(OH)4)� �4"I 
�7

B� Å<(Ce(OH)4/HNO3 mole ratio 1 : 6)M��9 
��� $7BI

)*�Ì��, ��� Æ; T 
��� $7B� �;  ¤ª$g N

� 
� WXY ����$t Å<M��9 *õ�ÌK.

2-2-3. 
��� $7B��'( 
������((NH4)2[Ce(NO3)6])

� )*


��� $7B # ��� Æ;(CeO2: 30-150 g/l)� �i �4"�


����I ³�7B� Å<�	 Æí34% !4I ÃÉ^ /01

2� 
������(IV) 34� Î�+ ,, Æí34%  ö� �ì

��9 ��. 3!, 
������� 34% �\� µ¹. 78�

¤�� P�	 ÷�. ÆíD� �J� ø3+  �I × $ HâK. �

i9 Gù 4; 78� ¤� �� úz� �. 34%< �¼G½� 


������� 34I ÑI $ HK. W-m Æí �d� ûY &. 


�8
� üç <Ú� P. ��%
O� _" å³ � A)ý� þ�

_ÿ+âK. �i9 R\¤�6t �7. �ìÁ<Ú b4I ;á�	

¦�I $��ÌK. �ì��9 Ç;< Ø 50oC 4;�9 
����

� Å<� 4<� 
��� $7B� �6 �?��, Gù 4; 78<

¤�� �� 
������� 34� ��+âK. � � 34� Y/B

�X T �*t ´�	 
������(IV) 34I ÑI $ Hâ��,

Photo 2  4<� $�%��I 
�� 7:�� �Ïg 4<� 
��

� 7B� 
����I Å<�	 Ñ� /012� 
������I

»	~Y HK. 
������ 34� �X� 	B� ¨©ª Æ;t

Ù4M��9 
������ 34� $�I ÑI $ HâK.

3. 	
 � �


3-1. 	
��
����� 	
����� ��� ����� ��

3-1-1. ³�7B� ��Æ; T �;� Ê�

Fig. 1� ³�7B� �� Æ;t 30 g/l�9 150 g/l� �%��^9


����� Å<"I ��� Æ;� �i 2.5 	" Å<. � R\¤

�6�9 Ç; 70oC� 1�d �ìÁ<Ú�	 Ñ� 
������ 3

Table 1. Composition of cerium-containing solution separated by double
salt precipitation

Element Ce La Pr Nd

Content 2.92% 81 ppm < 1 ppm 10 ppm

Photo 1. Configuration of cerium hydroxide(III) and (IV).

Photo. 2. Configuration of cerium nitrate solution and ammonium
cerium nitrate.
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4� $�I mÔ#Y HK. � 3!� ��^, ��� Æ;< 30 g/l�

9  
������� 34� ��+1 ¡
��, ��� Æ;< ¤<

¥$ã $�� ý���� ¤<�	 ��� Æ;< 100 g/l ���9


������ 34� $�� 96% ��� ;±�  �I × $ Hâ

K. Fig. 2  ��� Æ; 100 g/l, 
����I 2.5 	" Å<. � ³

�7B� �;t 1 mol/l�9 9 mol/l� �%��^9 R\¤�6�9

Ç; 70oC� 1�d �ìÁ<Ú�	 Ñ� 
������ 34� $�

I mÔ#Y HK. ����� YÕ;� $�%��� YÇ�9 
��

Þß 7:+6 @A� 8ö �� �;� 4< 
��� 7BI ÑI $

H ,, Fig. 2� ��^ 7B� �;< 1 mol/l� �� �;�9  3

4� Î�+1 ¡ôI × $ HK. ¿ ��*��9 7B� �; 3 mol/l

���9  �;� ¤<� �i 34� $�� ¤<�  �I × $ H

â��, �;< 7 mol/l�9 
������ 34� $�� 96%� ;

±�ÌK. �-. 3!�'( 
� $7B # ��� Æ; ¤<  
�

����� 34Î� �J� V;t ¤<���, &. ³�7B� �;

¤<  7B # NH4
+�Ç� 
�I ¤<��¾�9 
������ 3

4I 7��ß �	 $�� ¤<�  ��i }{�K.

3-1-2. 
���� Å<"� Ê�

Fig. 3� ³�7B # ��� Æ;< 100 g/l, �; 7 mol/l�9 
��

��� Å<"I 1	"�9 3	"�� �%��^9 R\¤�6�9 Ç

; 70oC� 1�d �ìÁ<Ú�	 Ñ� 
������ 34� $�I

mÔ#Y H ,, 
����� Å<"� ¤<M� �i $�� ¤<�

  �I × $ Hâ��, �-. �5  ��9 Ûµ. �g C� �J

D� ¤<� P. NH4
+�Ç� ¤<� �� ��i }{�K.

3-1-3. �JÇ; T �J�d� Ê�

Fig. 4  ��9 Ûµ� �� *��9 R\¤�6t �7. �ìÁ

<Ú� �JÇ;� �� 
������ 34� $�I mÔ#Y H 

,, �JÇ; 30oC�9  34� $� 81%� ��+ ,, � @ ��

� 34� ò� ��2I ó� á�� ­�� �  �I × $ Hâ�

�, �JÇ; 50-70oC�9  $�� 93-96%� ¤<�Ì��, � *�

Fig. 1. Relationship between yield of CAN and cerium concentration.

Fig. 2. Relationship between yield of CAN and acidity of cerium nitrate
solution.

Fig. 3. Relationship between yield of CAN and amount of ammonium
nitrate.

Fig. 4. Relationship between yield of CAN and reaction temperature.
���� �41� �3� 2003� 6�
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�9 Ñ� 
������� 34� /012I ó� ­��I �  �

I × $ HâK. �-. 3!�'( 
������ 34Î� �J�

Ç;< ¤<M� �i 7��ß �G� $ HôI × $ HK. W-m

�JÇ;� �� 34� 2 �%g ­��� 5�� _. �PI :3

�6 x:9  1V�P ��< j�¥ ��� }{�K.

Fig. 5  �ìÁ<Ú� �J�d� �� 
������ 34� $�

I mÔ#Y H ,, 
������� F��J �4 *��9 8ö

��ß ��+� 10� Ð¶ 90%� $�I »��, � � 20 Ð¶� �

J� ùXß ��+G 96%� $�I »PK. �i9 �-. 3!�'

( 
������ 34 Î� �J� �4 *�� ��G1^ 8ö �

�ß ��+  �I × $ HâK.

3-2. 	
����� ��  !

3-2-1. XRD �Í

Fig. 6� �6 ��� Æ;�%� �� 
���� Å<" 1	", �

ìÁ<ÚÇ; 70oC�9 )*� 
����� XRD �Í 3!t mÔ

#Y H ,, 
������� 34 �k< Ò��	 �ØµP �¿�

YÕ;%�� 99.9%� 
������I �Y�k� }7�ÌK. � 3

! ³�7B # ��� Æ;< �O¥$ã 2θ< 15 �®�9� ~�k

intensity< ¤<��, �i9 �6 ��� Æ;< �OM� �i Î�+

  
������� 34�� ��+  �I × $ HâK.

Fig. 7� ��� Æ; 70 g/l� 
���7B� 
����� Å<"

I �%��^9 �ìÁ<ÚÇ; 75oC )*� 
������� XRD

�Í3!t mÔ#Y H ,, 
����� Å<"� 1 	" »K  2

	"�9 Î�� 
������� ~�kP 2θ< 15 �®�9 �k

intensity< ¤<�  �I × $ Hâ��, �i9 
����� Å<"

¤<  
������� 34�� Ê�I ÈÉ  �I × $ HK. W

-m 
���� Å<" 3	"�9  34�� �Øµ! º��	 Ø

d K�ß mÔm  �I × $ H��, �i9 
����� Å<"�

2	"� �õ. �I × $ HâK.

Fig. 8� ��� Æ; 70 g/l, 
���� Å<" 2	"� 
��� 7

BI �ìÁ<Ú� Ç; �%� �i Î�� 
������� 34I

XRD� �Í. 3!�9 Ç;< ¤<M� �i 
������� 34

�� ��+Y H�m, 70oC ���9  34�� Ø:1  �I × $

H��, �i9 ¿ �� *��9  65oC�9� 34�Ï< <� Ý 

. �I × $ HâK.

3-2-2. SEM �Ë

Photo 3� SEMI �7�	 �6 ��� Æ; �%� �� á�� Î

Ït �Ë. 3!�9 á�� ÎÏ  ��� Æ; �%� ! Ê�I "

1 ¡�m, ��� Æ;< �OM� �i á�� k6< ¤<�  �I

× $ HâK. �-. �5  
��� $7B� 
����I Å<�

	 �ìÁ<Ú�	 ÑG1  
������� x� �J�$ ¦��

Fig. 5. Relationship between yield of CAN and reaction temperature.

Fig. 6. XRD pattern of ammonium cerium nitrate with the concentra-
tion of cerium.

Fig. 7. XRD pattern of ammonium cerium nitrate prepared for differ-
ent addition quantity of ammonium nitrate.

Fig. 8. XRD pattern of ammonium cerium nitrate prepared for differ-
ent temperature.
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9 × $ HÜ� ³�7B� �� Æ;(>50 g/l) T �;(>3 mol/l) � 3

4 Î�� <#. Öf� ;±�	� 34%< �¼G1  �I × $

Hâ��, �i9 ³�7B# �� Æ;� ¤<  
������� 3

4 ��� $(nuclei)� $ ¤<t �6��6 @A� �ø á�� k6

< �O.KY }{�K.

3-2-3. 
������� Ú�: ÃÐYË

Fig. 9  �� *��9 )*� 
������� TG-DTA �Í3!

t mÔ#Y HK. DTA %�� TG %�� �ß&¦� :	�  ÿ 


� 'Ú �kt <1Y HK. ( )* �k  
������� �:+

6 �?�	 D� �:+G )Ã+  Ç;+x 200-250oC�9 mÔm

�, ÿ )* 'Ú �k  N2O3< �:+  Ç;+xP 250-305oC�9

mÔm  �I × $ HK. ÿ )* 'Ú �k ���9  TGAg DTA

%�� Ç; í! ,��� �i9 
������� �:< -\> �

¼G.ôI × $ HK. 
������� �:  Kô! C� ÿ ef

t ÃÉ^9 �G/K[12].

(NH4)2[Ce(NO3)6] 0 CeO2Á4(N2O3) 0 CeO2 (1)

Table 2  �{� �ß�%� 6��	 f�� 
������� *

�ºt mÔ#Y HK. � 3!� ��^, �°��� f�� 
���

��� *�� �ßº  CeO2 : N2O3 : H2O< 31.4 : 55.5 : 13.1� mÔ

m ,, ¿ ���9 Ñ� 
������� Ú�Í 3!t �1��

. *�� �ßº  CeO2 : N2O3 : H2O< 27.9 : 35.0 : 37.1�9 
��

���� *�� �ßº  �°Ég ¦�É< ��t »�Y HôI ×

$ H��, 2> D� _. �ßº ��< kß mÔmY HK. ���

�� 200-250oC }��9  34$< �:+ ,, Fig. 9�9  34

$< �:+  Ç; +x�9 ÿ ÎÏ� �: %�� ���  �I ×

$ HK. �-. 3!�'( ¿ ��*��9 )*� 
�������

D� �:  Kô! C� ÿ ÎÏ� �:3�t 4M�Y HKY }{

�K. � 
������# 34$� �:g �:` (1)� ( efP 


������ �:� D� )Ã< Ð�� �Gm�, �i9 ¿ ���

9 )*� 
������ 34� %�`� (NH4)2[Ce(NO3)6]Á

xH2O(x=6-8)P �I × $ HK.

4. 	 �

¿ ���9  $�%��(III)I ³��{� �	 
��� 7B )

* � 
���� Å<� �. YÕ; 
������ )*�, ³�7

B� �;g Æ; WXY 
���� Å<", �JÇ; T �J�d�

Photo 3. Shape of ammonium cerium nitrate by SEM.

Table 2. Composition of ammonium cerium nitrate(%)

Composition H2O N2O3 CeO2

Determination results 37.1 35.0 27.9
Theoretical calculation results 13.1 55.5 31.4

Fig. 9. TG-DTA curves of ammonium cerium nitrate.
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A
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r-

of

99

p-

po-

������ F�� ÈÉ  Ê�I YË�Ì��, XRD, SEM WX

Y TGA �ÍI ´�	 34� ÎÏ T �*� _. YËI $��	

Kô! C� 3°I ÑâK. 4<� $�%��I 
�� 7:. 
��

�(IV) $7B��'( 
���� Å<� �. 
������ )*�

R$�I Y5. �� F�*�� ³�D
� �� Æ; 70-100 g/l, ³

�7B� �; 7 mol/l, 
���� Å<" 2.5	", �ìÁ<Ú Ç;

65 oC T �J�d 15-30 min.�â�� �-. *��9 
�����

� 34� $�� 96% �âK. &. 
������ 34� Ú�Í Ã

ÐI YË. 3! %�`� (NH4)2[Ce(NO3)6]ÁxH2O(x=6-8)P �I ×

$ HâK.
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