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ABSTRACT The process to synthesize LaBg powder from La;O3-B,C system was investigated
systematically in this paper. Thermodynamic analysis shows that partial pressure of resultant gas
plays an important role in the formation of LaBg powder, and the synthetic temperature decreases
notably by reducing the partial pressure, which implies the effective process can be used through high
vacuum or high rate of removing gas. Combined the result of DTA analysis, the synthetic process was
determined. The phase compositions of the products achieved at different temperatures and different
holding times were analyzed by X-ray diffraction, and powder morphology and purity were analyzed
by scanning electronic microscope and chemistry analysis separately. The best process conditions to
fabricate LaBg powder from La;03-B,C system are 133 Pa vacuum, 2.5 holding time and heating
temperature of 1673 K, the purity of powders is 98.2%, and the particles consisting of powder have
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regular shape and average diameter of 3 pm.
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LapOx HERW G LaBe #ARMIFR.
1 EBAEZE

W R R Y LaOs(SLE 99.99%) H1 B, C{HA
95%, #E A 280 §), B,C PEEHFEAWER. T
La;O3 GTH#. HEEE 1073 K fIEE R THIT
2h BB T RbEE, HEH RRIER SR E RS, FEIRE . B
BERT, AR BT B R e R T E . M. it
BEEE. M- SRR SH Lax O3 1 B4C #fdf L3(BER
Bt Aol ZEREEHL 1 hiBHS. FERER AR R/
BHER 25 mm, % 25 mm BE R, BT BN HHH,
EETHEHREPPERS K. fIH Rigaku D/max-rB
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Fig.l DTA curve of the mixture of Laz03 and B4,C
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LazOy + 3B4C = 2LaBg + 3CO(g)
HiEWE Gibbs B it R, S E 86

AGY = 3AG%0 + 2AG .5, —

AGY .0, — 3AG B, c + 3RTIn p,

B S AT A LAY AR R A Gibbs B diEE G TLER RIS T3
Y HRETE ek [5]) A

AGY = 814.7 » 10° — 441817 + 8.314 ~ 3Tln p,,,

FLF BRI R, TSR 2 B Bt I
4T (B AG'=0) Z4ETH YW ZVBE mE
1 BFas.
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Table 1 HReactive temperatures (T;) under different Co

pressures (p.; |

Pen Pa WK
1.013x10% 2544
1.333x 104 1655
1333 1452
666 1437
266 1381
133 1341

13 1226

MELlFodEH T ERSREESFREELR, HE
R, RITEEH BRI, AF8HETBE S
BHEHN 133 Pa, & 1 PHWERBE N 1341 K, €1Ei%
G BT ST, BME AT R R, ERiRE
TH RN, HEMEFRE SRS EFRFEPRN
4t LaBs YRR ATREW S, R, #hHNERs
DTA ¥iERHEMGH. G461t HIED DTA e
B OFEfE 1473 K B B LaBg,

2.2 £@MIZN LaBe &£RMKT

H 2 A LapOy # BuC MIBHERETRIEETR
REEEdEr X BT aiE. MET Lag05 1 B,C MRS
BIATE 1073 K jnth 2.5 h B7{8 B RE ey ) fiT i o] 40,
EFEHN LaBOs, HELVE LaxO; 11 ByC HEHERE
e, BEF 4T3 K, TR A AT L, 4R
5 DTA SHr M S M E 1573K B, {7490
%] AL, WA LaBOs RiREIE R B, A
AT LaBs fiTeted: 3 1673K rf. SFEHEE. 2
H LaBg Ay firgtigi 7.

AT TP B AT B A LAY e, 7E 1673 K
M RETHRE 2 # 2.5 h FHHFRA XRD Fi#nE 3
R 7.

ME IR, WAERSREMETENLE §iE
2 h, TR LESFEHE LaBOs, FRERIETR 24 LaBg,
fRIE 2.5 h SFMHER, ERE—84H LaBs. 4 fikA .
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Fig.2 XRD spectra of the products under different reaction temperatures for holding time of 2.5 b
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Fig.8 XRD patterns of the products abtained at 1673 K
far different holding times

LapQjs, B4C LI Bt 47 1673 K LI FHHE %, &
G AT Y B2 B R L PR MR R 0 R 15 8, R 40 B s
FERAN TR TR, EERNT REEERT
fEM. BER RERNETE. EEHTTHE HEER
BT, RERZBEAEEAGERIEEEE. Edkrifd
La;03-BsC ##l% LaBe MEM LT RER: B4t
B, OEETEN133Pa, 16T3K (#4825 h B STl
LIt & LaBe #1. %3008 R FEH F) HT AT 4
LaBe K FFEff 1923 K {£iH 6 h {EE £.
2.3 LaB; BRNRHRESE

LaBs ¥ Kyl B SETEAmME4TEE BE
B, BEREIEHEART RO, REREBHH B 4 LoBe Pt wie
REFEIE. HENRRESHES. AOHEENEELE Fig-4 (a) SEM morphology of LaBg particles
. 16 4 % LaBg #hkey SEM MEHR. A da ] {b) Magnified image of (21
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VB, $ERERER SN, KE2RLER 8
Bhdh. BB ESEY 56 pm, FHEEN 3 um, B
BARER AR A, FaEk AAERENs.
4b FHFAEARER A B SEM H, W[ 4 a] LERER R
EH/MTFEAR, KHEHKERTERHEERN LaBs
A8 5 ST besd fE— R Y.

WRME ER—MEEMNF BRI - BHREM
LaBg #A R & LaBs Bk ir, FALES
WEATTER RN RA SR (RS %) T Si
0.1, Al 0.25, C 0.2, Ca 0.2, Fe 0.34, Zr 0.02, La 66.7,
B 31.5, La+B 98.2.
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(1) Lag0s-B,C £#l% LaBs ¥R LERIFR:
ST, EHFEY 133 Pa, 1673 K {#8 25 h g%

TR il LaBe 1.

(2) SEM, XRD E{t#atr&H, Lap03-B,C £
BEf & LA B 98.2%, FHBREEN 3 um, S
¥ R RIERRAT LaBe $1E.
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