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Table 1 Experimental raw materials and specifications

Raw material Purity/% Specification/um
CeO, 99.90 8~12
B,0; 99.00 <74
Mg 98.50 <74
KCl1Os 99.50 <74

254 10, 15, 204 25, 30 MPa, [8FF B A H 42
) 85.0 mm, =ESHIN 82.2. 77.4. 742, 73.6 &
70.5 mm. K5 AN[E] K )R AR ARRCE AR R N SN, AEE
W NFNIE TN 0.5 MPa G SREATALE, E8EN
T2 180 °C, FRIRFAANIEJI A 2 MPa @<,
R W ETH R B 250 C A, BHRFIBREE T K
SR, A SN R R B (R T, AT 5 ] R A R
o K BRBE G B R W A B A4, 8 I RR -
-RRUE-/KVEJG, FE Py BL 2% S8 498 43 25 [ TR & 4
K P 28K 2 IR G Tl . T4

R AS ) D/IMAX-2400 [ XRD 43 BT 40632
W) B G 7 Bk AT AR 5 o MR A F 4
YN 59~90°, HHEE N 2°/min, KN 0.02°, i
MR, TAE R AT 2 5 40 kV AT 150 mA.
KA TAS 0 JSM-6700 437 S5 8 41 41 v B %) 1) 4% 11
CeBg B A EAT IO TE S 73 BT - SEM 43 #¥ 22 1.0 nm (15
kV), 2 nm (1 kV). KM 5 H Genesis-XM2 e
I3HT CeBe MM A2y, EDS 43 ##%: 131.7eV. FIH
= 55 Nano Series Nano-ZS, ZETASIZER #0565 5 43
AT ASC 2 AN (1] B 28 s 7 1 R R R il PR ST S8 JORE K /DN
FIH Tpwin G814 60 1 4% 1) CeBg #3 7A BURE BE AT R 12
M IS Origin AT 2 BT OB s T3 6] 45 B CeBg #
AL S5 53 AT R 52

2 HR5R

1 & AN ) [ I k1 R s ) 71 il 4% 1) CeBig 43 44¢
BRI G XRD B . R AT 0 0
AP CLE e AR S D) R S 1 AR AR R,
YL EE H bR =) CeBe, Ml =4 MgO. CeB, & KCIO;
TE il B 18 7= ) KCL B 2 s ) (138K, CeBg
FROAT SN W B S 1 5%, 14 MgO 5 CeBy H T T U6 5
JEWZEHT o, KCI AT s BEA W . B s )
KT 25 MPa Itf, EATHEMERUAHE . S,
PRI S SRR ) K R K ) MgO, CeBg % (.
wlE (B 1b) Wb S G CeBg, JFRTRET
/DR T AR ORI K, CeBe AT I I
BESRIR WIS . SR AT XRD SR g B8, W
Z B MRS, B MgO A KCl BL A58 48 [ N

e-CeB, #-MgO g
L # OKCl  #-CeB,
M -
J_HO‘J Aater ap Fa |5, a6 J0MPa
: )
st
C\;\ J.ILQI;T‘TT -"-Y- | o ‘%SMPa
20 . .. wdte AL CeestS
2| el cane g b somgovms
= -k
= l*L Sl i e T BT a15 MPa
"
mlj **j_ o #,4 410 MPa
20 40 60 80
O—CeBé b
3 : . . OMPa
\:\ - L i ) l L L}
Z - 1 C ], 25MP
8
= 1 NETEDT
15 MP
L J N ) |
| J . 1 | | 10MPa
20 40 60 80

20/(°)
B AR SO R D) b B ™= i3 HA BT R H S 1) XRD i

Fig.1 XRD patterns of combustion synthesis product under different

molding pressures: (a) before leaching and (b) after leaching
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Fig.2 Salt-assisted combustion synthesis mechanism of CeBg
system: (a) unreaction zone, (b) preheating, (c) reaction,

and (d) whole reaction zone
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Fig.3 SEM micrographs of CeBs powders prepared under different molding pressures after leaching
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Influence of Compaction Pressure on Particle Size and Purity of Ultra-fine
CeBg 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; was added to the B,0s-CeO,-Mg system to prepare the ultra-fine CeBs powders via salt-assisted
combustion synthesis. The products were analyzed by XRD, SEM, EDS and TEM. The formation mechanisms of the CeBg 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 CeBs. With increasing the compaction pressure, the average particle size of the synthesis
products increases slightly after leaching, which is 0.830~0.930 um and the particle size distribution of powders is uniform. However, the purity of
CeBg 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; CeBs powder; average particle size
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