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Table 1  Experimental raw materials and specifications 
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Fig.1  XRD patterns of combustion synthesis product under different 

molding pressures: (a) before leaching and (b) after leaching 

 

� CeB

4

�÷�����5T·¸"�¡&��³o� 

2HCl+MgO=MgCl+H

2

O                    2! 

CeB

4

+2NaOH=Ce(OH)

2

↓+NaB

2

              3! 

Ce(OH)

2

+2HCl=CeCl

2

+2H

2

O                4! 

t 1 "Ò�����Rù©¢��~��	


þ§�¥z{���R�|§�CeB

6

�~}f~�3

�¶|��t 2(��ù©t� CeB

6

³o�¬t�F

·q��³o�>�å�ù©±3( 2878 K�Dou

[22]

8q���>�å�ù©±3( 2992 K�§� 1800 

K�� CeO

2

1B

2

O

3

1Mg (��¤��¡ÔÕÖù©

t�³o�(&�.³o±3��� CeO

2

-B

2

O

3

-Mg

�>ÔÕÖù©t���R4\]���>"úû

KClO

3

��ü|���� �KClO

3

¡|��ü��

��E¢|�ýü�KClO

3

���±3� 368 ¯�ª

t B

2

O

3

-Mg1CeO

2

-Mg �� CeO

2

-B

2

O

3

-Mg ³o�>

� DSC £¤ª�¤¥

[22]

��>" KClO

3

â�¦��

¡�²��²�xö�¡²³o��>.J§Á�

���±36.l 516 ¯>�Mg% CeO

2

�¡²<

�³o�� Mg% B

2

O

3

�¡²<�³o�§¨³o

±3( 750 �1CeO

2

-B

2

O

3

-Mg³o�>�§¨³o±

3( 563 ¯��uñ©³o·¸|�ª¦ KClO

3

�� 

20 40 60 80

15 MPa

I
n
t
e
n
s
i
t
y
/
a
.
u
.

◊

◊

◊

◊

•

♣

♣

♣

♣

•

•

• •

♣

♣ ♣

♣

♣

♣♣♣

♣

♣

♣

♣

♣

♣

♣♣

♣

♣

♣

♣

♣♣

♣

♣

♣

♣

♣

♣

♣

♣

♠

♠

♠

♠

•

•

•

•

•

♣

♣ ♣

♣♣

♣

♣

♣

♣♣

♣

♣

♣

♣♣

♣

•

•

••

•

•

♠

♠

♠

♠

♠

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

•

•

•

•

••

•

•

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♠

♠

♠

•

••

•

•

•

•

•

•

•

•

♠

♠

♠

♠

♠

♠

♠

♠

30 MPa

25 MPa

20 MPa

10 MPa

♣

♠

•-CeB

6

   ♠-MgO

◊-KCl     ♣-CeB

4

•

a

2θ/(°) 

20 40 60 80

10 MPa

15 MPa

20 MPa

25 MPa

I
n
t
e
n
s
i
t
y
/
a
.
u
.

30 MPa

•

•

•

•

•

•

•

•

•

•

•

•

•−CeB

6

 

 

•

b



�664�                                           �!#��'��                                           � 48� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  >?@ARM CeB

6

��_� 

Fig.2  Salt-assisted combustion synthesis mechanism of CeB
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system: (a) unreaction zone, (b) preheating, (c) reaction, 

and (d) whole reaction zone 
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Fig.3  SEM micrographs of CeB
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 powders prepared under different molding pressures after leaching 
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Fig.4  Particle size distribution of CeB
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 powers prepared under different molding pressures: (a) 10 MPa, (b) 15 MPa, (c) 20 MPa, 

(d) 25 MPa, (e) 30 MPa, and (f) relation between average particle size and molding pressure 
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Fig.5  Morphologies and EDS spectra of the leached CeB

6

 powders prepared under different molding pressures: 

(a) 10 MPa, (b) 15 MPa, (c) 20 MPa, (d) 25 MPa, and (e) 30 MPa 

 

� ��������	
�� CeB

6

��������� 

Table 2  Element content of CeB
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 powders prepared under diffe- 

rent molding pressures after leaching (at%) 

Pressures/MPa Ce B O Mg 

10 15.05 83.29 1.52 0.14 

15 20.71 78.17 1.10 0.02 

20 17.24 81.75 0.98 0.03 

25 14.29 84.43 1.22 0.05 

30 15.46 83.16 1.24 0.14 
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Fig.6  Elements content of Mg and O in products prepared under 

different molding pressures 
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Influence of Compaction Pressure on Particle Size and Purity of Ultra-fine 

CeB

6

 powders Prepared by Salt-assisted Combustion Synthesis and Its Mechanism 

 

Wang Qianlong, Ou Yujing, La Peiqing, Feng Jing, Li Zhengning, Shi Yu 

(State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metal, Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: The exothermal agent KClO

3

 was added to the B

2

O

3

-CeO

2

-Mg system to prepare the ultra-fine CeB

6 

powders via salt-assisted 

combustion synthesis. The products were analyzed by XRD, SEM, EDS and TEM. The formation mechanisms of the CeB

6 

as well as the effect 

of compaction pressure on the phase composition, average particle size and purity of the products after leaching were studied. Results show  

that the main product of combustion synthesis is CeB

6

. With increasing the compaction pressure, the average particle size of the synthesis 

products increases slightly after leaching, which is 0.830~0.930 µm and the particle size distribution of powders is uniform. However, the purity of 

CeB

6

 reaches a maximum of 99.0 wt% when the pressure is 20 MPa. The purity of all products under different pressures exceeds 98.0%. 

Key words: salt-assisted combustion; molding pressure; CeB

6

 powder; average particle size 
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