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Fabrication and reaction process of MgSiN, powders
by combustion synthesis
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Abstract; After the theoretic calculation of adiabatic combustion temperature, two possible reactants ( Mg/Si, and
Mg /Si,N, ) involved were investigated. It is difficult to prepare MgSiN, powders from the mixtures of Mg and Si
powders. Single-phase MgSiN, can be synthesized from the mixtures of Mg and Si;N, powders, and the oxygen
content of the MgSiN, powders is as low as 0.377 wt% . The combustion process of synthesizing MgSiN, from the

h

mixtures of Mg /Si,N, was studied by of the tion front quenching method, and the possible reaction

mechanism was put forward.

Key words: combustion synthesis; MgSiN, ; reaction mechanism

MgSiN, EF 5 AIN S{l0 Bk 4l e
BRI RN EERRFNFE, 2~
PR I8 0 B0 B AR T R S I B A B R 4
B MgSIN, By AL AT 1 K Si,N, BRI B 25 B
#) , Hayashi % A R A MgSiN,-Yb,0, 5% 45 By I
BETHSETXRP 40W -m™ K HWERS B-
Si,N, Mg 7% gk 15 % R A MSiN, fE a5 B
HET SMIERE XL 23. 1GPa EH B F «/B Si,N, B
%, Bk, MgSIN, HL AT LUFE B2 A R B-Si,N,
BRKAERKAT, BET,MSIN, AR & TE

ERAHBERAEREBRIERES ", Uchida
% A LA MgSiO, # C fE X 5k, 7E 1250C /2R 7h B
PARB REFEOOCHEE IhBREERANC, HE
HESEN3.22% (BE/RE) B MgSiN, Bk,
Bruls % I Uchida % 4 %I BF 50 T BA Mg/Si,N,,
Mg, N,/Si,N, Mg,Si. Si/Mg,Si/Mg/Si,N, % B 7E
1200°C X k{2 18 ¥/ B 3 ) 45 440 A9 MgSiN, #
EEN ) X EEHEREIR. . TERE R
FHEES BEHEK, ALRHEF ML, R
BAERBEAAEER . IZHSE BRE.GHEE

*EMERRASEAF R EALMARETLES EH L 0731007) ; B EHEAENLHEFEALREANESR

¥ B8 B ( SKL200707 SIC)
* CBEE979-) K.

** « BREE RRE(978 -), B B #H ¥, E-mail:liangzh@ mail. sic. ac. cn

Y% H #9:2009 -02 - 05



BBEHEIW

BHES MRPEE B MgSIN, 1R 5N BB 179

FHERA", FRBERTRA Mg H/Si B E
Mg #}/Si,N, 8 & JE 6H, DU 8 & 0% B 3k 4 & M-
SiN, MK IR T KM AR,

1 K©
L1 #EHE

AR LA Mg 5 .Si B Si,N, i A FEEH, R
MAERKKFA DT, L Mg, 4F >99% , 5
Pradi;Si By, A BE >99% , R I 5 Fh BE £ 0 BE (BRBE T)
#1458 ;Si,N, #,SN-KO5,Ube Industries, ¥ /& R &%
EUHRFHEARBRE S, MAZELXKZEE, U
RALEEERENRE N RIES 240 REM T, 2
7BARNY . RN EAZILGRHEES . A
BHIRMERE — 2 BN, LB 1L A BHIRE R
UBPSEREENERN, EREY LEH— 2
TiMERE AN, BROBLRBENAE, MH
THERKRMNEBRMRBRXEBRRNY, KV
SEREFYHEYF BRLH,
1.2 MEEFBAE

BRSBRNEBREERR SETHTN, A
BARMABRFENERIERE, T NEEFE
Mo, KT BT MgSIN, BB AWM RN E, RAT
e (6] A — [B 4 T F 42 A 40 S 158 o TR KO S Y R
B EBRMNAIL, THRBEEEE, # Mg A
Si,N, S E/RL3.0: 1 BEMT ARBE. XAH
HBW LR, £ SMPa BKETFT AKX, AKX 1s
PUE , LB R G B P RS, R M R — B
AEGEESHEK, BRAFERBTELRR . KEK
MY X, BN FE X R T T, R 4
RMEGERE, RREEWE 1R,
1.3 #HRE

HAH R A B A Rigaku #]3& #) RAX-10 2§
HXFRHHNU DT X FRH CKa (HEH
0.15406nm) , W B4 X 0.30nm, FH{FEF N 4
(°) -min"', &.% 48 %F LECO TC436 O/N 4
WALHETHRA, kA B A 5B Shimadzu EP-
MA8705QH 1 B i F K §HOR MR & 1 B M E
o

2 ZREW
2.1 BHRBMEBE(T,)HNTHHE
S PAIRBR IR BE (T,4) R A6 DL A O (B A

1 - KRB 2 -5IRFER;3 - R4 - WHHR
Bl FHIRRARAKKRBERREE
Fig. 1 Schematic diagram of absorbing heat and quenching

device with copper crucible
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Fig.2 XRD patterns of the combustion products

from the mixture Mg/Si
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Fig. 3 XRD patterns of the combustion product
from the mixture Mg/Si,N,
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Fig.4 SEM micrograph of the combustion product
from the mixture Mg/Si;N,
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Fig. 5 Picture of the quenched sample
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Fig. 6 XRD patterns of different parts of quenched sample
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