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Crystallization Behavior of Amorphous Siz;N4 and Effects of a-Si;N4 Crystal Seeds
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2. Zhuzhou Torch Spark Plug Company Limited, Hunan 412000, China)

Abstract: Amorphous SizN, powders were synthesized via the pyrolysis of silicon diimide powders that were prepared by a
liquid-liquid phase method. a-Si;N, with a high purity was obtained by crystallizing amorphous Si;N, powders at 1550 C. The
crystallization process of amorphous Si;N4 with a short dendritic structure was investigated, and the influence of a-Si;Ny crystal seeds
on the crystallization process was discussed. Si;Nynuclei form on amorphous SizNy powders, and grow further into a-SizN, crystal
particles. a-SizNy crystal seeds were added in amorphous SisN,, which could increase the number of nuclei, and reduce the short
branch structure of amorphous Si;Ny to accelerate the crystalline transformation from amorphous to o phase. The quality of crystal
particles was improved effectively.

Keywords: liquid-liquid method; amorphous silicon nitride; a-silicon nitride; crystal seeds; crystallization behavour

H o A SisNg BHAR IS R AR R RERI RS AU RBIEN TR B RO A S vk
WEFORE, AR B RER B AR R AR e R R g &
KEE Jesh, FAEER SR T RIE 2 ek e @ik R HAT, BULRER B RV A LUK AL
PRl B i m RO, A SRR IR R dRAE O T, JUE BN R R L S U
FARS I FRPERE) . A R A M R IR R AR R IR R AR, B SiNy
Ji#, BCREAMREREREIERE. SRm AR, OO A ORI B SN B o A B A
AR, OB ) A B AR W RS R, P B . AU RN, 2
K SiaNg KA T i DS e AL I D e, U R, A

G A 46 7 15 0 43 Sy T+ s Ryl el N LUy AT B, Rl R AT

ki HH: 2020-05-19, BATHI: 2020-06-03. Received date: 2020-05-19.  Revised date: 2020-06-03.
FHEETH: ERARRAREE(51672147) %W H - First author: Hu Zunlan (1992-), female, Ph.D. candidate.

HEE: A% E19920), &, WERFRAE. E-mail: huzl1 5@mails.tsinghua.edu.cn

BEES: WEN19Ss7T-), B, it #H%. Correspondent author: XIE Zhipeng (1957-), male, Ph.D., Professor..

E-mail: xzp@mail.tsinghua.edu.cn



48 5 12 W]

FHE S 2 RIRES SisNg 25 5 A a-SisNy sl FI R 45 AT . 1921 -

JLAKIY SisNg FORL. SR OV B RE R fA
P Aa B S 77 7 R BUIG, 1R R AN IE T
At RE AR B, M DLSEI AR AL 2 . )
S A R T s PO, v e - e i )
TP AR 2 AR ST IR AR S il s, o,
RORH ST S P32 1 % = 1R BB a-SisNg B A1 71
Bl H A5 UBE ArEr“Mmmal. 8. & o
FHL mreghimk SisNg M ARRLR FH I, 1% 0-SizNg
MR Ge g 4 R g . Ik R A
ik ot AR R v S VR A B AR . > i R
KT WAH T s N2 2% 57 o AH ke gl s T SisNy
R TR AR REZENS . R M 8 o-SisNy
AR IR T 2% 2 8 R il 240 T 1R R ek e 8 A e 1 — A
SRR ) BRI AN S o

TAH S N B A SiCly AR R
N AR RRE P Ji e P i AT o) Al 3R AT E RS
SizNg, FEMA SizNy Lt AAbEE, 93] o-SisNy
MR o LEWAR T S N, SigNy HHEE S AR AL A
o A B2 TS a-SisNg BHRITES . Rttt o AH
T, BRAIE TR OCHE, (H I S A KL 7
B

A TAEBRFCIBAR FH S N4 1 SisNyg ik
M AE AR o AHIEFE, 68 SRR eSS
JF B0 0-SisNg 2B KA 18 7R AR A SiaNg
HAS N o ARSI S o A SN R A A
T RTINS P2 o A SisNy (45 TR RE R
MR P, b P8R0 T AR A
Si5Ny &5 Sl B o K VR LD .

1.1 @-Si;sN, &8 5 R B % §il &3 12

KH SiCly (99.5%, FilHi T, Zpdfral) bk,
W20(99.999%, dbniferc, iral) & s, TR
(99.5%, Vi, JrAral) VA, SO S S
g o A SN RE, B 1 SRR .
20mL WA SiCL T 80mL FsH, #iRkys), i
% 20% (AR B0 SiClLy BB . 5 500 mL [
FZEAT 200 mL IR BB 3 L RN
W, RNZENRERF2-40 C, FE 10 min, KN
WIS R TE A e IR AR ST, R OR %
TR, WA THRE FJr . KRl E L
(1) SiCly ¥, 2o MRHE I B e N &b i FOR B2,
SiICL ¥ B2 5 RSt Ak, 5% I N A= i
IR AR o

WA fic T B B I, G N RLE N 1 A R
P4k, BL S C/min (RIS 1000 C, PRI
4h 5, BEYEHRAHIR SN, WG, 3K
SAE LA SisNg A

e A SN B A 70 il 45 1 T &5 O
o-SNg MR O TS it B, 51N o-SisNy (F
BPRiAz 200 nm)VE A diAas sl (&l 2 24 Em P o-SizNy
(1) SEM He 7)o fEAE SR SN R A h g i — e Fi i
S ST 0-SisNg, KRG WE T A BKEEHE,
FACHERRAE A EREE A BT, % R 300 rpm, BKEE 4 h
i, ETHEMIA, L5 C/min (KR THE S
1550 °C, £ 2h J5, LA 5 C/min [¥)380 % B 42 =
e B WIVRIN 04 5% 10%- 15%. 20%. 25% (J5t
IO a-SizNg AR RIRE S 23 AFR IC A FE & A0,
Feal A5 FEE AL0. FESD ALS. FEGL A20. FEA
A25,

SiCl, (1)+NH, (1) Silicon diimide

NH, (1)

§3508 © ici
Toluene (1) A OSsiNH),

1550°C

a-SizN, Amorphous Si;N,

1 SRR
Fig. 1 Experimental flow graph
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Fig. 2 SEM image of a-SizN, powder as crystal seeds
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Fig. 7 Particle size distribution of samples A10, A15, A20 and A25

(c) TEM image of A5

(b) TEM image and corresponding SAED pattern of AS

(d) HRTEM image of A5
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Fig. 8 SEM image, TEM and SAED, TEM and HRTEM images of A5
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