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[ 8 7 I A B CaBy LRI 5T

B, KE, fROME, RRE, O R
(ARACK2E MRS G2 B, YER 110004)

B ESET CaBe ARV RIS ACH ARUERI L . BT CaO B0 Mg R B4R FR I 48 IR JE, 2
TR BT R BT I FTATHE . U 8RR A AR £, BL CaO, B,05 FT Mg 4 BURHHI % CaBy . RHHRKE
PEYIEAT X AT AN BT, IS LR TS I A M . SERAESE T T S AAT, JEA B T A K
CaBg, 7= @451k 96. 82% .

KU AHAPE; CaBg; & IE F I 21
HE 245, TF 123 SCERPR RS A
Elementary research on CaBg prepared by SHS

DOU Zhrhe, ZHANG Ting-an, HOU Chuang, XU Shuxiang, YANG Huan, LI Huang
( School of M aterials & Metallurev. Northeastern University. Shenvane 110004. China)

Abstract: The thermodynamic data of CaBg were estimated. The adiabatic temperature was calculated. The SHS pro-
cess was suggested to product CaBg, in which B,O3 and CaO were taken as raw materials and Mg as a reduction agent.

T he feasibility of the SHS reaction was determined consequently. It is proved that the SHS process is feasible and CaBg

with purity of 96. 82% is obtained.
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Fit BB ST & — R R EE MY
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D& HE R MR/ Buh R DR T B kiR
5 R EE TSR LA K IR AR T K AR, X R
Pk RE v T HAG T2 N AT 5 . VR 2 B A 4k
TFE T A R 7 . skE 2 R H
EIEIR R VR D 44 H T LaBg #7K . CaBg & —FF
AL AR Y), BT CaBe K HE AWM KA
AW = B TR AT IR R RE, IR Tk 115
FIRFERIGN A, M5 AT Z EM . CaBg &
BA = BB (HK 0= 1 650 kg/ mm), ] 1 B
BE . SCHR[ 5] 89T T CaBe K& TiByCaBs H &M KK
FAAT R, A TFRILAESSEAM B N B E T
Hefilt . Paderno 251N BF 97 T CaBg M2 TiBrCaBs H &
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H14 H CaBe'® . (HR XS VEARFAERERER - T8
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g PRAR , ASCAEE A B & J7VEHI4 H CaBe, J
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X ZIeE YA UG G, DL TR AR
HERAET, 298.15 K BB 2 A FAEFHERL . — K
TEOLT, BT AR B R R B AR AR A, R YR
RERSARAERNL, T DR e HAEEN B EE
TITAIAAE . Kubaschewski 2512\, R MG
BT ABA R EY, WEXEWED
A RS 2 Rl S AR SRR R R o # I OC R XY CaBe
0 A S I BAA 55

1) FHikE—

WR—DMEER TR TEMEDHE ST
B0, T R A A LA s B R,
e AP AR AR, I AR g v AR
BN (EEEREYES — DT E AR
Bl) . NEHEYRE SR EEKE L, N
A R e I A S R 1A

R SR AT UM & 25 LM R
R, AT DR, A S IR T A AL S YR AR
B B

B 2 B0 Y AR, CaAl, F K
1353 K, AR - 216. 729 kJ/ mol; CaAly 15 &5
1050 K, A48 k- 218. 405 kJ/ mol . LA _E%K
Wi KW TR T I A RS P 2 (8] B e R4, AT
51 CaAls PO AR K T - 218. 405 kJ/ mol . [F] B,
& BRA W S S5 B A AN R T YA
FLEWR 4R R 775 A — kR,
Blhn, Roth! " ARYE A A AW A &AL ) BT A B
R, fe XA KR . NI 5T
MEAS CaCy I EIE H— 59. 415 kJ/ mol, M4 JEE
IRIR TR J- 19. 805 kJ . 1B AR AT LAE
CaBg M5 BE /R JR A2 S AR T - 19. 805 kJ, HP
CaBg HUA S - 138. 63 kJ/ mol .

2) HiE—

HSCHR[ 10] &3, MgB, FIZEBHS - 92. 05
kJ/ mol, MgBy HJA K K- 105. 02 kJ/ mol . H17J5
B TR A, IAh Mg B R4 S 5 H
H B R BT OB RS e MR, WS M gBe Y
A RS2 k- 121,283 kJ/ mol .

MgBs H A CaBe BUZ5HE, o gyl R+ AIE
TR T SCHEF, WHEN CaBs 19 4E MG 5 M gBs
A B B B3 . R 50 MgBy J& 7S 5 8L
A, HM R 7 g8 Ay . 45 %
MgBs ¥ 8m B4 M gBy Fil MgBs AR E, HEMIILA Bl
WER, BWaNETEWRE, S EEN ST -
121. 283 kJ/ mol . 1M CaBg A IE N 55T MgBg
A ks, BOLIEAME - 121. 283 kJ/ mol .

LES T — T, CaBe HIAE RS EIEAL N
i I ¥IME- 129. 97 kJ/ mol .

1.2 CaBg AL H

SCHR[ 9] HHA2H, W SR AR B — A A W 1
2, AT DM BRI N Ac, IE, XX RZHL
PITHEFEMIANK o B # JC 3R B Y A IR A A4
HAL G DA B B = ) R A, XM ULRR A
Neumanmkoop &, T RKEZEIRMN, X4 EHE
AR .

1) J5iE—

M ezaki 25 N2 FH V0T B FAG T AF 9% S 1 B AL )
RIS IR, G P ARSI B A T B JO I A
B, AR R R

xcy(Me) + ye,(B)

¢, (Me,B,) -
¥ (Hr— Hoog)yet y(Hr— Hoog)p (1)
(HT— H 298) Me B,

B FME AN 0.9 224, KA CaBs ) Hyp b
oA EAE, POHECHESS 0.9, #MiHA 298 K F CaBs
MIFZEA: ¢, (CaBg) = 101.9 J/ (mol*K)

2) A

MR Kelley!™ PS8 BRIENITH o

¢=a+ bx 10T+ ¢x10°T"? (2)

MG Kelley 45 1) X[ H [ {E 715 CaBe 1 #%
cp= 109. 01+ 40.17x 107> T - 29.26x 10° T~ *(J*
mol™ '* K™ 1) .

T E RS 298 K R ¢, (CaBg) = 91. 05 J/
(mol*K) . AL HE—MZENAK, #HOAN Bk
HEERN ¢, —T KAGH,

1.3 CaBg Fi{HHIMEEH

Latimer' > "R B 7 —Fh 7 vE Al 5 2B L
EVIRRAERS, XA TR B o AR B 1
F53 2 BB N T AR (B ) . A 18 T B RS
LA, A B BE R .

% Latimer 771245 CaBg i{EA:

S= ncaScat npSs (3)
X na AT Ca R FRANEG Scah Catl
298 K T HIRME .

S 208( CaBg) = 160. 51 J/ (K *mol)

ERIE A GRS S, 5 Latimer ¥
il S5 (R0 J0 (EL P 22 (K s A o ) U 4 R
Wy, LA AE LAl BAEAR, ST LAIACK CaBs B
AR T 160. 51 J/ (Kemol) . 55 ISy 22508 T &
3, MgBy 1) Sa0s A 35. 98 J/ (K *mol), MgBy [¥]
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Sas M 51.95 J/ (K *mol) . # Latimer J5 ki1 &
MgB; ] Syos K 72. 732 J/ (K*mol), MgBy ] S 0s
A7 113.696 J/ (K*mol) . SEPR{HITANEE T Lk Af 5
HR) 172, $EW MgBs 19 Sa0sk 77. 33 J/ (K*mol) .
HA S EEHETF M &S Ca . Mg 25 C N .O.F
P B ALEIRES TR 1, dmRPEdET R
FHEM MgBs 1) Sa0s 24 107.33 J/(K*mol) . 5
Latimer V%454, AN N CaBs ) S20s 24 133.
92 J/(K*mol) .

#1 Ca, Mgl C, N, O, F B

WA Y HIRSE()/ (K*mol))
Table 1 S 93 of compounds between Ca, Mg
and C, N, O, F elements(J/(K*mol))

Metal MeC» MesM, MeO MeF,
Ca 70.29 107.95 39.75 68. 83
Mg 54.39 87. 86 26.94 57.24

1.4 ZPiREriHE

PR T IR SHS s N AFAE A B S
2R B4 T.g> 1800 K I, SHS RN A fEH I
dirroe Y . T RMAAZR: A(s)+ B(s)= AB(s)
+ AH, AR G R

AH = AH o3+ ﬁ:Acp;:%dT (4)
R AH 28 A FEYIAE 298 K I B A E AR 1S,
Ac, NI . IR R ML AR RN, Kk RAN
AH = 0, W HGRE T o 7T AR (9) 70 LT JLFE
THEOLTE

MY PR AT S 2 T o 1T,

SR U (s)
ﬁn% Tad = Tmpa D]\IJ
- AH298: ‘[;:Acp}”—%dT‘l‘ YAHm (6)

A YA T IR RCRE B, AH W 7Y
AR .
B Taa> Twp M, HRARRA

ad
— AH 98 = ﬁgAchE%dT-l_ AH ., +

~£®A%F%,m§dT (7)
¥ B
CaO+ 3B,03+ 10Mg= CaB¢+ 10M gO (8)

AH 203= — 1696. 79 kJ*mol !

— AH 395 = ﬁZACpF%dT

M T = 2503 K(CaBgIH555) I,
503
.f% Acypd T = 1 499. 03 kJ/ mol<

1 696.79 kJ/ mol

FrCL, RRELIHN, B RNTEE, SIS
AR AR E LL E . BT CaBs RIMS AL IS
PR, A Bl 5 CaBe 1 B 44 4 Hak
fif, & T 2000 K, HULTa] R B & iE
JiiEA ) CaBs .

2 CaBs HJ &%

2.1 gk

FE S R R IE SRR AR o £ H B AR 1] = ) R AT
HAEH, LLRSEACH IR 30 JEFE B 0 5. e A = 4 1)
HH IR S AH A FH AR S M KA 1 S E R AR S0
o= d ey, R ECRRR B RK, B
JEsg, WM. b T SRR RN, —
AWK, H—RTHARNIEEGY, DR R4
WEE, A E MR %, 7 — @2 e R
FPBREAR, K IR G W, BB
A RBAT AL FEARSER R HUR T B S
J715E4 i CaBg .

2.2 NS

SR T R AT X S & AT 5t 4
Mt SArd R 1 iR . HE R AEE S P
BT B 85 S5 AR Ak, AT DR
TR R AR A TR SES: o Bh R SR A
2T VRS DA A PE 3R T SRR

'S

s+ — MgO
* — CaByg .
= — Mg3B,04

¢ — Ca3(BO3);

Pyp—

80

B R X S 2efir it i
Fig. 1 XRD spectrum of combustion product

2.3 JMAHLERHIFEN
R BT X AT 2 4 R mT J,
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Y A71E CaBs, Mg3B,06, Cas(BO3), 1 MgO, #
MAEAELLT R DY
10Mg+ CaO+ 3B,03= CaBg+ 10MgO (9)
AG 7 (Jemol )= — 1 696 790+ 124.329T
(10)
2 7=2000K B, AG®= - 1448 132 J/mol .
3Ca0(s) + B203(1) = Ca(BO3) (1) (11)
AG®/(Jemol™ )= — 278 200+ 29.7T  (12)
M T=2000K N, AG®= - 218 800 J/mol.
Cas(BO3)»(1) + 8B,03+ 30Mg=
3CaBg+ 30MgO (13)
AG /(Jemol ') = — 4 842 410+ 384.92T
(14)
4 T=2000K I, AG®= - 4072570 J/mol.
P 248 PR P A BRI A, RO RT BRI B I B
R A 2 503 K P L, WA B RNIYRER A . Mg
R Ca0 5 B,0; MIREY), fERNEES HT
Ca0 5 B,05 #Efl AR K, BRI 76 S A7) 3 et
AT RE =42 K& 1) Cas(BO3) o, {HTE H 2 1KY
AL, AR5 SO — 20 5 Mg R VA&
CaBg . MR H MgO B =), 5 B,0s Hifih
AR NS 2, T MgsB,0s RN .

2.4 &ift

RV AT R = D 1) X 5 2 A 56 40 i 45 R
AT, PEYIHRAFEAE CaBs, Mg3By06, Cas(BO3), Al
MgO . fEMRIZILFEH, Caz(BO3), AEE MW T HhR
mikk2:, 76 pH BRI ST, MgsB,0s ANRESE
ER . RN P AR KON

2HCl+ MgO= MgCl+ H,0 (15)
BRER MgO FrZ . HIMNER T K M:

Mg3B,06+ 6HCl= 3M gCl+ 2HBO; (16)

Caz(BO3) 2+ 6HCl= 3CaCl+ 2HBO; (17)

MR BEXT CaBs & 8 M MRK, ERIRIK L I,
R NHATEAMR, AT RIS 5 . B 2 &
HE =PI X S RATI AT 6 R . i B AT LR
7R LR RARBRAR, IS K07 fh2ERE T 96. 82% .
B 3 B 2R ) SEM IR . RLRE 23
RYIPTHITIH) CaB T IR 0. 5~ 2 Um

. — CaB6
A — [mpurities

10 30 50 70 90
20/°)

B2 R XN R ATH
XRD spectrum of product

after lixiviating

K3 REF~YH SEM B H

Fig.3 SEM photograph of product

after lixiviating
3 4k

1) X} CaBe MR S HHRHEAT TS, Hobrik
ARG TE R L AR HERAE 22 A A - 129, 97
kJ/mol, ¢,= 109. 01+ 40. 17 x 10" > T - 29. 26 x
10°T~ % J/ (mol*K), 133.92 J/(K*mol)

2) WA RNV

Ca0O+ 3B,03+ 10Mg= CaBg+ 10MgO
4B BE R 2 000 K, SR BER A & 4 J7 VL1l
#% CaBe 7EEL IR FRWATH .

3) WHEAAFTNEE RS HAT A EE R
I B W ) SR RN A e P AT IR H Ak B AT
FHE 2L ) CaBs, HLALSZIL 96.82% .
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