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AXFRTFHRUHSFRAN T ZREPORLY, AREV RATRATZHENSR
CERBEAA SIC MMRL, THIES RERP 2NN G, RAERERE 10° ANem?, BRR
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2. MMEER

RIEHME T+ MEFT R 50 2N B RRERA.
SiHCL,\ SiCl, SiH, J9FURHEIEREY GEILE 1), RI AR LB AREELB T TR
B (A 1—6, WERK ). ABAAESRIGHRENRILDRAELERDF, &
RRBERSEAFES SiIC WFiTEE. SiC BINZESRERTBMIS 6, BN
R~r#Kk, SHCl, SHERERIENESAREFUEIWERK SiIC BRR T4 70um (H
4), RS MEHZNE RS SIC FABARTH 40um (B 5). HLERKD ¥
EEENERERTE SiC BN/ —%, B RThE/N. TELL 8 T R B/ &
MERERAREERE, RASEHESD SiC HENFEHARMEAZESDTAOR, 2R

ZEEAESR SIC BRNRAEZEND (2—9) X 10°/cm® (A 6).
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XL S B & BB

ERERRHESE® EECRES ) AT S oW B R
A 13 AR, B A 70pum
B 4 HBIY, A 40pm
c 2 "D, B A 30um
SIHCL, 3 D 2 Higkity, B K 20pm
E 2 HBALD, B X 40pm
F 3 R, B A 45pm
G 3 AR & 70pm
H 2 BRIy B A 30pum
SiCly % I 2 ALY, B A 30pn
SiH, % J 14 AHIHRBRLYED, BK 0pum
(M) K 2 ALY, B A 30pm
SiH, E(RH ). L 4 ALY, BK A0um

% ERABRIGTT R &SRR AEA R PR S BRER.  Spenkc™ A0 % & i
HE R L BRI T SIHCL R E AW E R iEL B E. B Fo—mhn TiX
EAERM B FEN SR A LR & BREB/NY, Hald X e i m X fd /didobr
AR BRD, NIEBATAEMER R LB EMTRMFEELT . ThiRA1 EZLL SiHCL

=, B REPHRIETTRIR GO

SARBEANPS T SIHCL, H, Jof B B T MR AT B 5| A0 & B 0.
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1. SiHCI, iy S K

RINAE, MATLER TR HC B SHCL, MEBR+4 8 #0, XR N TR
I ARMEILA 4 SiCL, SiH,Cl, SXMEEREIY, MAERDRENEMATTR
BREPW/S HC ERAHKARBEMEANEATTEA SHCL ~Rd., RpRERES
R CH,SiHCl,, CH,SiCly, (CH,);SiCly (CH,)SiHCL, (CH,)SiCl SRRk
CHClL,, CH,Cl,, CH,Cl SRR EAHYH. XEEHmMHF S SIHC, LRiELl, #A
Mk (L%2), AbEdHESRARER, XESBRYHESF ERNRAFES
SiHCl, 1, % SiHCl, MEFAGF FTXEREFREEESAMRER, HBRERHRE
HEREAERBIMNEEEL SiC EXBAZEED, REECIERSIESRERRI
BR— /1 EERE.

2. H, P2 RMMK

ERE,B® H, DBR4E& HO, 0,, N, ERFAIN.BEXE CO, CO,;, CH, B
M, AN RENEXN H, SEESEBEZHAENEEY, MR H, HRATZAE™
%, EMEL4H H SIABERPA.ARERERREENE P EERE.

3. 68 H

£ SiHCl, ®ERFARA B R REAYT BEREA 2 RERNTRERRK,
BERETABLBRETRS H, X H, hEFAM HO, O, RAEMFERER CH, CO
FEBNSEYR, LR EREREN— T BT RE.

W, &RERFEQERY A S G I SIC T8 &7 F M

LERBEN=FERBENIRYAE SHC, FERNSHEPS & — B2 B/
B, XEMBHEBYAE SHC, TBRROKHETEARER SiC BARRTSREP?
XEHBRSBRYRESHEPROKEGLH AREAEIIABERE? SEARRDR
HEXK? AMIT2ROBX—RFIAEHEXERBEBNE 2D, XHTEE LRMF
B, RORARANFH RN G ER MRS THR.BE T —EHABNER.

LXAF SHCL B H, $RIEHSUBMSIA SiC 559N ¥SH

FF SHCL ZE&HETEEREAS BHRBARENERE—TEROLFER N &
R, MTEEREBFXRRBERKD, ROFS TR BRVEEKRDRDE
5|AKY SiHCL, H, URRMEHRHERER si 5b,ESHEPHAE SiClL, HC, SiCL,
SiH,CL\ SiH.Cl SEFMEIFHi=4., WREXEE SHCL FHFAEMRBREER
#HEE H, SRFSNRERRE. CO ER/BYR, ARIBENRANHEEA/LT
A, MmgSHHHRENETRRITELRELEEY. EZEANECRDEENERS
BY AR KRR A RERRBUNG, —BE ppo REABXZED, EAINEBREEAN T HERS
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ZXEWMAI H,, SIHCL, SiCl,, HCl, SiCl, SRFHEENERMBERE+F S/, T
BRRMOTLU S EESE Hi Si(E).SiClL, SiHCL, HCl, SiCl, L& SiH,Cl. SiH,Cl &
SAMAATENR, AT HE MM E RN A TEYTE, EEBECNEERR
R SHEER BRI Xus Xuas Xsinoys Xsicr,s Xsics Xsigers Xsime, HEHRE
HFEBTEMNOERRERNPEEKEDR/N, TUXELR, 85— TMEEYRITUEH
— A ESEREIAERNR, BIEXA KRR R R SRR E YR &K
ERE,ErZERDAHOEREERYE. fn, RIER N
CH,(&) + SiHCL(K) ==SiC([E) + 3HC(X) + H,(X)

' Kp = Xjar Xu, * PZ/XCH, ‘ Xsn—lcl,
HERBH Xucs Xu,v Xsina, UREDPREHEH K, HERA EXE =T DL # £
CH, ESHPRFERB /RO Xcu, K. MBETHEREZERRRBY AT 6 KEH
SNEARRUEMB| EBEYFAFHE, W EROBRE T E S ERERN, RITFRAEK
ARERZIHE—TKR.

ENRPHIBAOARRE TSN FHNBBERBDE W MRS Hie.
S REREBRE Cr BEABAFEBEITEREN. AOGHEGFRBEHIL+-ND R
PALEBES B BRI 711 LM B BEERNEB/ N - EELERBEH EHEIM
{Eiﬂg,BET%E:&E&EK%&&%&%*EKFP—_?UHj..

ANHEERNRGREND P=1 XSE,BEXE T = 900—1500K, ¥EEA
AL H, A1 SiHCl, BRI ZH nh,inSiue, = 1511, X—&KGE X 5 HRY SiHC,
SRREFZRENTZRE—H.

ZERFG RBBUATETANEETEYHOEEHRIHROE 7 Brx.

HAE 7 BEEIRAREAERXARRBEINKEREXRERNERRE &/
SRR CO SR M RhaY S48 T 6 B /R4 MU == T
—RBER/NAHER 7 hERR, B FIFIA
F2fF3th, EF SiHCL, TEEITZRER _
BE—A&20 1100°c(1373K) A4, HbEFZPNF 10}
H 1500K., 1400K, 1300K =ANBE&XKETHE ,
HYE, BN, HTETFARRLEE SR
ERERMEDREARTEERNKRDN, BEMRHA
BEbIER 2% 3, LUHES %,

M 23 AN, EHABRMBESHTEE ool o o o e

BOSE i BE/R > BN /N, MBMANR B K& T(K)
H., SiHCL; R A& B RIS bR B R 2 BE B 7 P=latmonly,ndinct, = 15:1 & #
BTl EERRS NN, REdEs ey — FEIEURNTERINEROXR
B¢ SiC MmEABEMES. Bt EERSHESBRYBESHN Y6 B/RS B EXE®
ERTUBERAR™4E SiC B, ESHEPATFENESSBYRRENERE, &
X AMERE S N AT R IR 3 £ REEd.
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22 RERAERREARROBBAR 1 XKE, 7, in5inc, = 151, FREETHREER) BN

“ & BHA SEEMER S X,
c) 1500K 1400K 1300K
CH,SiHCl, 41.140.1 6.3%10"7 7.7% 107 8.3% 10"
CH,SiCl, 66.1+0.1 |  7.1x1077 1.0%10-* 1.2%10°*
(CH,),SiCl, 70.240.1 1.1% 1071 1.2% 107" 1.2%10*
(CH,),siCl 57.6540.05 3.3% 107" 2.8% 10" 1.8 107"
ccl, 76.8 7.6% 107 4.0%X107% 8.8% 10~
CHCI, 61.2 7.0 10~ 7.9%10°% 4.8x10™
cH,Cl, 40.2 7.2% 1074 1.8% 10 3.0% 10"
CH,CI ~23.8 4.2% 10" 2.1%10°* 8.5% 101

3 ANER CO UMM ARR 1 KSE

nh, i nine, = 15015 RE AT 69 % 8 e/ 4 Bl

% & WA FRMERFY X,
G o)) 1500K 1400K 1300K
CO (—%{L3) —192 1.1%10"* 1.2%10°¢ 8.2% 10"
CO; (ZRILE) ~79 7.3%10-1 2.8%10°% 6.6%107"
CH, (%) —-162 2.8%10°* 3.0%10"° 3.2% 10"
C,H, (&%) - 88.6 4.3% 10" 2.9%10°% 2.0% 10
C;H, (Z1#®) —104 3.0% 10710 9.4% 101 2.6%10"1
CH, (Z8) ~83.6 2.5% 10" 3.3%10¢ 3.3%10°"
C,H, (R#) —42.2 1.1% 101 5.1% 10" 2.3% 107
C,H, (W) -32.9 1.2% 1074 2.3% 107V 3.5% 10"
CH;, (ETH#) —0.5 3.9% 10" 1.0 107 2.2x 107
C,Hi, (BT -11.7 1.3%10°% 4.4% 1073 1.5% 107
C.H, JKT#&) 11.3 1.6% 107" 1.9%107% 2.0%10™
C,Hi, GEIZE) 36.3 9.2%10- 2.1%X 1073 4.4 107
C,Hi; (RIRR) 27.9 9.8% 10-% 2.3%10-% 5.1%10°%
C,Hi, (FRIRER) 49.3 7.1%107% 9.3%X 10~ 1.1%107%
C,Hi: (2,2-—HXFR) 9.5 6.2% 107> 1.4%107% 3.2%107%
C,H., (E2&K) 68.7 2.1%X10-% 3.3%10°* 4.8%107%
C,H,, (2-BX%ZEE) 60.3 1.9%10-% 3.1%10°* 4.7%107%
C,Hi, (2,2-—BXTH) 49.7 6.9% 107 1.1%10-* 1.6%10%
CH, (F) 80.1 3.7%10°% 1.5% 107 4.3%10°%
C,H, (B%) 11 1.3%107% 3.7%10°® 7.7%107%

SRR ERBR B REHRD , FRPSBRETFRBZOMF, X SiC BMERD
A AR, P, HEHR CH AR CHLERSEKPREFNRRDI BN 5 X
107 i, KB PHAFRLHE 40% 1) CH, 4B SiC HAEM, @ CH, WJLF 100%
WA SiC Tokk AEMERE. LFRER CH,, CHSIHCL, CHSICl, & CO F{kik ¥
M, RERMEBMMENESETNS RAEE ppba KR, BEEEREMLENLT
£8P Sic HRAARERE. Hit, RAFZCLEBERSBRYHE SHCL, H, FRK
HRRE RS —EREU T, ARRIEEARNSRED SIC KA RERIIBEMN

—EMRBEUT.
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2.5 RB|m5IA SiC &SN

£ SiHCl, SERFZH T, ABERTAOBERRE, R PAOBIKREMBYT ##
ABRERREZSN, RNXEUNLZASEBEREEMBUNEEETRELA
ERAYHBREENIR. B/ 0BARNEEERE LS/, k6B a Kb R
fEETRERREEERASH, MEHESIABEED. BRSFERIERRAERE —1.
—REREBTARERA H, RN4AR CH 55350, BX—REZE SR N FH
BARBZD HERERED, AAX NN OELEREX 72 TF/8B/R, REERAYEN
BETINMRMEASARHEL,FXOLTRS B RA, N 1050Cc YL LHNBRET A
HBRARBAEHMEN CH 4. 55— /1 &12E H, 9&RFEN HO E O, 568EFS
=i Co, RIVBRNFFEMRTEREX~-RNERERNXR, Ul HO 5CREX
B, 4 B 8 FrRAVENLR. XL R, YIBEEEE 1100K L B, H,O ¥ 90% DL L%t
% CO, FHt CO RIREMIER 3 AHNRRIKRE, BLELREFSIA SIiIC #hi5; X4
BEEMET 800K B, X—R R JLPARGERE. LA, ¥ THRBNAEaK, REBH
HFHRAR#E T 800K RE ™4 CO K CH, ESEWH.

HLH(%)

0700 900 100 1300 1500
K
Ee HO S5FBRERER CO RN LERSEEMNER

. W O®

RETR R R 250, RETTUED TAILAT’R:

1. ZERL SiHCL (R SiCl, SiH,) XRAIEEFRRBS RITRERKZ BEMORK, <
MR EERERTRYRHPRBITE, BRI BEAABRDELHIRED SIC, HIU
HERBYMNERSIAZRES. ATESHEARZBEMNEET, SiIC ARMBEDH
EREER/N, B SiC BT ERMIRERED, HBHRKKRART —ERER SiC
WS e iE S B, BT SiC SERRNOREC BRI B, HiLXE SiC #
NEZREEDERISA. SREPHEE SIC MRFYIGREMWRE A BREED SiC
WERYN—ADEBERE. XTERREBESZRESR SIC AT HKES MRS
ATt

2. SIHCl, FRhRZRREREERRESSRYFENIANE SiHCl, SRFH
TRELER, MABRTEMNS SIHCL RS AMRL, 3k <1810, 23 M B IR 5LE )& X T
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&, BIMNERSE CH. BIBR 36.3°C 5 SiHCL, Ak A tigX 5, B2 SIHCL ditstt
REHRETR. FMEMNBRSIASREESD SiC BHZERR. HRUMEEN
# SHCl, RpR7FR,. R HATHORBRAET SN ENFRELCRAFR.

3.H, Sh—M¥E&H CO. CO,, CH, HEEMF, BMNRSIASREDBRILDI
GRSE—IRE. REME H, SHRLTE, XLARYHHRERRLEE HRERE
T SCRBRKEZTH. XEEREMBASKAHSRERRBEAENENM
IESH @R ERN H, DS BAE, ATIXEHBMAHE SHCL, RERKHT
FrH SiC B FIRBER AR, R BN EE th R 2.

CEERTZERET, SERPANAGBRRNEEE S00CUT, XNA&™4
CH,, CO FIBMM, HABRRALSSIRBAMIEFHAIRERK. HEEERTE
FET, HRAALBERIROHENR, KRS 4—ERE CO K CH, H7H
S5lE—EuRiikis.
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A Study of the Carbide and Its Origin in Polycrystalline Silicon

Wan Qun, Li Yuzhen
(General Research Institute of Non-ferrous Metals, Ministry of Metallurgical Industry)
Xu Baokun and Zhao Muyu
(Jilin University, Changchun)

Abstract

The carbide phase in polycrystalline silicon has been studied by means of electron
probing. All polyerystalline silicon samples, regardless of their methods of preparation,
are found to contain SiC particles. In the polycrystalline silicon bar, these particles are
distributed in random. Their maximum size is about 70 pm and their maximum face de-
nsity approaches 10°/em®. The results of element analysis show that their composition
coincides with the stoichiometric ratio of SiC. The causes of SiC contamination and the
possible ways to reduce it are discussed theoretically in the preparation of polycrystal-
line silicon,





