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2SiHCl5(g)=Si(s)+SiCly(g)+2HCI(g) 1)
LB JFER St RS ARDIBUCYD )FERE SRS
FEGOAE Si-CVD)WIRTS, HE N2y 4STHCL(@)=Si(s)+3SiCl(g)2Ha(g) 2)
A, (BB AT SR D SiHCl3(g)=SiCly(g)+HCl(g) ?3)
20 tHd 80 4EAX, P AR R WL [ AMFF S F L 1) . . .
2SiHCl;3(g)=SiH,Cl,(g)+SiCly(g) 4

BLAth b, NPT AR 2 SR SN R IR AT R R
A Si-Cl-H =Ju RS R WAL AL R0, I PN NUE RS YIS
L1 TP PR B (R s DU Athide Jsuh) EdkAT

SiHCl5(g)+Ha(g)=Si(s)+3HCI(g) (7 B s i) 3 J )
S, H PR R NV 2 1T i 2 1 R R R AL e

®)
T T AT FOLE B 9 AT IR R . B TR
S 1981 AR BRI AP T USRS e STHCL(@)HHA@)=SIHLCL(g)HHCl(e) ©
RO, B S A T T R Y. STHCLy(g)+2H,(g)=SiH;Cl(g)+2HCI(g) (7)

TR, W T TR K 5 g o

TEEIE. AR, TR S S IR DI A B

WP H) T 61 ) TR % B A HF ST, 2SiCh(2)=Si(9)+SiCli(g) (®)
CREEREAR . AN, R g o 6O

R TFEAT O W= SRS B

PRGN BN IR ST 15~18 (E11>1200 C, A1) ®
A, REERNA 15 4 SHARN1080~1100 'C)  SiH;Cl(g)=Si(s)+HCl(g)+Ha(g) (10)

FIXEA NI 15 AN BN 1 42 S N A0 A OIS 15 5% R o ‘
INESIIEEZ T I IR P 1) S0 S I

KHEAL STHC 1 il [ [« SiCly(g)+Hx(g)=Si(s)+2HCl(g) (11)

EEWE: THARREES VB HNZ15284); 75 w55 ARG (B kI H 2 4:(2012384)
Igis B#A: 2015-03-10; &iTHHEA: 2016-06-06
BIEEE: R K, #I%; Bif: 0951-8409381; E-mail: wuyong@nxu.edu.cn



216 hEA SR R

20174E 1 A

SiCLy(g)+2Ha()=Si(s)+4HCl(g)

(il & 300 1) 4 JE k) (12)
SiCly(g)+H,(g)=SiCly(g)+2HCl(g) (13)
SiH,Cly(g)+H,(2)=SiH;Cl(g)+HCI(g) (14)
SiCly(g)+H,(2)=SiHCl3(g)+HCI(g) (15)
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Cl. Si 3 PGz B4 Si(s)F Hy(g)« HCI(g) SiCly(g)-
SiHCl(g)~ SiH,Cly(g). SiH;Cl(g). SiCly(g)%% 7 Fh’<
PRI 8 P A B SONAR R o A7) Sk R R
TESAL I — M RS 41 7 R S A& (R HT 5 FhCOR 2 ANl
SiH;Cl # SiCly). W= 52 dft) 2010 4F 10 J] 10
BB S R A I R AR ZA R (7 d iR E
FRAE R AV IBORE IRURE, FAT- T3 Al
U5 8 W FAIBORE ), PR AR IR AN 50 254 b B ATLEX
HEA10d 19 10 HEHE(ZE 1),
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Table 1 Statistical tables about analyzing reduced exhaust gas

in bell furnace (improved Siemens method) for some factory

Analysis result, w/%

HCl1 H, SiH,Cl, SiHCl; SiCly N,
VG-1010M 036 88.79 0.86 6.12 362 025
VG-1011M 039 8757 1.04 6.78 3.67 0.55
VG-1012M 026 8735 099 698 426 0.16
VG-1013M 196 8501 0.82 731 392 098
VG-1014M  1.21 8420 0.86 735 421 217
VG-1015M 091 8635 1.00 659 312 2.03
VG-1016M 046 84.43 1.12 748 450 2.01
VG-1017M  0.52 8446 1.03 7.12 437 250
VG-1018M 042 8498 1.03 733 508 1.17
VG-1019M 049 87.04 097 6.60 3.67 123

Sample No.

Average
0.70 86.02 097 697 4.04 131
value
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SO A1)~ (2)s ANAERR Si 1T AE il SiClay(g)~ SiH,Cly(g)
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HSiCly(g) & it iy TH W AR AR & A3 8 &
BRI 22 (53R 3 #O) H BUE AT [FIHE,
B (8) AT A, B ARAR T SiCla(g) 7 AR Bl 2
S INEEAR Y SiCly(g). 2T R RIS TR A FE TS
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Table 2 Thermodynamic data of relevant materials at 500 K, 298.15 K and 101 325 Pa

AHS I(Imol™)  AG /(kJ'mol ) cpm=atbT+cTP+dT*+eT*/(J-mol K ™) Applicable

Material temperature
298K 500K 298K 500K a c d e

range /K

Ha(g) 0.00 0.00 0.00 0.00 25399  2.0178X 1072 —3.8549X107° 3.1880X10° —8.7585X 107> 298—1500

HCl(g) —92.30 -93.02 —9530 —97.05 29244 -12615X107° 1.1210X10°  4.9676X107° -2.4963X 107> 298-1500

SiCly(g) - —-656.00 - —-590.50  31.672 3.1545X107"" -=5.0601X10"* 3.5370X107 —8.9635X10"" 330-2000

SiHCls(g) - -513.82 - —460.12 24939 2.5068X107" =3.4090X10* 2.1707X107 =52003X10"" 305-1500

SiH,Cly(g) —313.80 —316.52 —294.93 -275.88 21.583

SiH;Cl(g) —171.54 —161.225 —148.95 -162.159 7.830

Si(s) 0 0 0 0 24177 -6.3683X10° 4.0692X10° -8.8857X 107" 6.3891x 10"

SiClx(g) -168.615 —-169.319 —180.356 —188.123

1.7618X 107" —1.6179X10* 7.0860X10°* —1.1902X10""" 298-1500

1.9428X 107" —1.9487X10" 1.0614X107 —2.3863X107"" 298-1500

298-1685

41.0999 4.8090X 1072 =5.1670X107° 2.4142X10° —0.4099X107"" 298-2200

Si(s): Tm=1685 K; SiHCl5(1): T5=305 K; SiCly(1): T=334.15 K; T5=330 K in reference [21].
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Table 3 Numerical summary table of A G®(T), Ink®(T) and K°(T) in trichlorosilane hydrogen reduction reaction system
Reaction A,GE(T) /(kI-mol ™) In(K®/T) K®/T
No."” 500K»  1373K  1500K 900 K 500 K* 1373K 1500 K 900 K 1373 K 1500 K 900 K
1 135640  50.626 38832 95851 -32.6273  —4.4342 -3.1136  —12.8091 0.0119 0.0444  2.7358X10°°
@) 68.980  30.873 25390 51911 -16.5927  —2.7041 —2.0358 —6.9372 0.0669  0.1306  9.7098X 107
3) 174947 45585 27432 114.64 -42.0824  -3.9927 -2.1995 153198 0.0184 0.1109  2.2218X107
@) 53.860 51285  50.881  52.746 —12.9557  —4.4920 -4.0797 —7.0487 0.0112 0.0169  8.6854X 107
) 168.970  58.847  43.661  117.060 —40.6447  —5.1543 -35008  —15.6431 0.0058 0.0302  1.6080x1077?
(6) 87.190  6L165  57.613 74715 -209730 53577 —4.6195 —9.9846 0.0047  0.0099  4.6104X107°
7 103.861 1757 -12.649  55.965 —24.9831 —0.1539 1.0142 —7.4789 0.8574 27572 5.6488X107*
®) —214254  —40.544  -16.034  —133.43 51.5374 3.5512 1.2856 17.8305 348551 3.6168  5.5423X107%
) 81780  —0.659  —12.049  43.015 -19,6717 0.0577 0.9661 —5.7604 1.0594  2.6277 0.0031
(10) 53.650% 50423  —62.447  —4.4838  —21.6421 4.4165 5.0071 0.5992 82.8060  149.4706 1.8207%)
(11) -5.977 9.247 10468 1.6081 1.4377 —0.8099 —0.8393 —0.2149 04449 04320 0.8066"
(12) 202300 56742 35019 13641 —48.6620  —4.9699 -2.8079  -18.2298 0.0069  0.0603  1.2103X107®
(13) 208277 55478 34176 136.61 -50.0997  —4.8592 -2.7403  -18.2563 0.0078 0.0646  1.1787X107®
(14) 50.680*  61.819 6348  55.785 —202440 54146 —5.0904 —7.4549 0.0045 0.0062  5.7860X 107
(15) 33.330 9.886 67360 21971 -8.0173 —0.86359 —0.5401 —2.9361 04207  0.5827 0.0531
(16) -33330  -9.887 67372  —21.971 8.0173 0.8660 0.5402 2.9361 2.3774 1.7164 18.8422"

1) Various chemical reaction equation are gas except for that Si is solid. Therefore, phase state markers is omitted for reaction; 2) Number can be got from value
of Ty=298 K (T, is 298 K or 500 K in reactions (9), (10), (11) and (14)); 3) InK®(1573 K)s=—2.6749, K°(1573 K)s=0.0689. Temperature of elevating reaction is
limited for improving effect of reduction in reaction (5); 4) Low temperature reaction is severe and completed from K°(900 K)§=5.5423 X 10" and InK®(500
K)s=51.5372 = K°(500K)s= exp(51.5372)=2.4122 X 10— in reaction (8); 5) High temperature reaction is very severe in reaction (10); 6) Low temperature
reaction is very severe from InK®(500 K);,=1.4377; K®(500 K);,=exp(1.4377)=4.2110; InK®(298.15 K),=4.3124, K°(298.15 K);;=74.6194 in reaction (11); 7)

Low temperature reaction is very severe from InK°(500 K);,=8.0173, K°(500 K),7=exp(8.0173)=3.033 X 10°=3033 in reaction (16).

1.3 RMNBESIRER Si-CVD MEER N

PSR ES 0, JE  M ER B, K
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Hbsr=4) Si FEEAS A7 0T 19 i A 50 25 PR AR b v 1
i G R  W A U RN

1) LURMN(7)510) k11, R 5 4024 S N 7
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K®(1373) 5= K©(1373) 5, - K®(1373) 4,y =0.8574 X

82.8060=71.025 , mk K°(1373) = exp[48.666x10° /
(8.3145x1373)]=71.025 , = R R W =& . [ #
A, G (1500)5 = =75.076 , K°(1500)5,=412.109 , #2
LY U HTE B
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PE(S) IR LA, LAt 4 22 Hh K5 LA AT REXT X
PSR BIZR G AR WO SN (S) MR ER G R R
WA A SN(S) ) 3 S A, IR BRI TR 75 B
fifgeo TIERL, APIALRI@)+HOM 2X B+ P
IF] S WA 52 (1) 45 B iRAK o

2) KFRPB(DHM2), & T4 Sis)M SiCly(g)
(F R H AR SICL(g) ) T BRI, Herp M1 A B I
ARG R RN L s RIQ)EIE KO
AN, WS BRI RN 2
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Table 4 Comparison table of Gibbs free energy and standard equilibrium constant in several new co-hydrogenation reduction

Simple Considerable  Thermodynamic parameters of new reaction after coupling
. reaction after Coupling effect
reaction } AG2(1373)  K®(1373)  AG2(1500)  K®(1500)
coupling

(7)+(10) ®) —48.666 71.025 —=75.096 412.109 Especially significant

(1H)+(12) 2X(5) 50.684 0.0118 36.926 0.0517 Have certain effect

(3)+(11) ®) 54.832 0.0082 37.900 0.0479 Have certain effect

(H+(15) %) 60.512 0.005 32.095 0.0763 High temperature has a certain effect
(2)+3X(12) 4X(5) 50.275 0.0122 32.612 0.0732 Have certain effect

4)+(9) (1 50.626 0.0119 38.832 0.0444 Have certain effect
2X(3)+(8) (1) 50.626 0.0118 38.830 0.0444 Have certain effect

3) S E(8) YA o T A B AR K (34.8551), 1H 1080-1100 °C

2X )@ EJE IS RN (DFE; R, RV
(9)ZARAE 17 0 B E AR (1.0594), (B S BV(4) R &
Je IRAE AT SO ), W (8)FH(9)AIAN FiF-FL A1) Ay L
BN N (1) B4 2R

ZEA UL AT, A DA S S (SR BLEE T e
(MEQ0)VIREE SOV LA S A JUZH R & B VAR N 1R 26
M, e SRR (D) ()R BT ROV A 1%
RNVAK AR Si-CVD (1) 3238 [ N R
SiHCl5(g)+Hx(g)=Si(s)+3HCI(g) (I )¥) (17)
2SiHCly(g)=Si(s)+SiCly(g)+2HCl(g) (Al . 1) (18)
4SiHCl5(g)=Si(s)+3SiCly(g)+2H,(g) (A ¥ 2)  (19)

Wi FIRIT LG0T, RS R NG 5 B
A DLBAR, AW R AL PR B N AR T B B (7) A
(10)FATH T 244T, g Si R T RERT . 1]
M. Rk, it SiHsCl K 5 W (7)F(10) 2 [ JEfik
FRAEST, BRRAAL T 240, HHwE R T
ML E A AR -

2 =S5EsTEERMNER Si-CVD
BIARME IR

CVD FA G LI AR T~ WA AL S St R A A AR
ABL, WonT 1 Bl AR R AH A TR (e A e AR Y T 45
B N1 829) I Ky ] £ e (5L B =
AR SRR T A2 TR B [ Y., Bl Ji ) Si(s)
DUBUCVD)TEAE Ky di Bl LR Rk DR 3R T, g <Ak =
Y HCl MPE AR & AR R A, B )
Ni—~CVD IFRFEEHEAT, AR

21 ERMNHGEERSGRE
e (G (17))BP

SiHCl;(g)+H, (g) ——————>Si(s)+3HCl(g)  (20)

TR N AL AT L-H 35 2 1 W b 2
WANTET), AR R WAL 4 STHCL(EAE A)FT Hy #f
FECSR TSV AT o W (HL J T R, 3RS 4)
Si PURERE LRI IS YEN o b, OB B IS P4
(R TP AEVEPELT), XA, TP BB 3
b, i HBEA CVD. SRR iR T Aok
K, IS RKEZ . e RNVAZ T FIPEREAT

A STHCL BB
SIHCI, + 0 == SiHCl, -0 1)
d
H, A=Al W
H, +20 —><l/:— H.o 22)
d

AR S (B AN W] I N ) 5

SiHCly -0 +2H -0 —*— Si (s,0") + 3HCI(g) + 20
(23)

X Sis,00) FoRAERESFAFEAL_ EUTRI Si
o4 S I A 5 A B O — AN BT ARTE YR, 4
JEAE TG PEA A PIAS, MER A TR (23) e 4T
PE R o S, SEBR BARSE.

IR S N2 T LM E AN I SO 1)
FI7EH Si ¥rH HCl(g)A pL SiHCL W2, VAL
LEPEILE 280~320 °C, P24 SiHCLy(g)7E: 400 CHLIT4h
Gy, 550 C I gz L Wb A SR Ui X
(1080~1100 “C)i¥fi s R 2E Si(s)8 HCl(g)f= 1 2
N LAZNG;: 2) #EEF] SIHCL BALR LR, &NV
FEAE ) HCI ()i B AHAR, donT 20863577 Si(s)#% HCl(g)
AR 1 35 J2 Y. o

XoF 2 N [ 2T s N HLEE S, SCHR[14]9% T R
%fﬁ
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SiHCl, -0 +2H & i‘<:> 3HCl- o +Si (24)

JEA T 3 ANIEERT, —ANREE T SiHCL, HARp
AN TR ES IS I H, CVD I8 Si R BT & (135
PECTORE B OXFTE T —ANIETEAD), PN W b
A Heo FEIT 5 I AV PR EANTTRE AR R 3 AR B
BMHCl 0 « ASHEF LLYEPE R %, 2/D7EE
B BT G . XTIk, SCRR[28]1F1[29]H A S I CVD
RN A ST B s TS

B A E A U 2 T PR AN 1T 30 2 N Je 14 )0 R (2
W& HCI() MR FfT), L ax i A W B4 o
Kip

oM o e=—IF— 6 =1-)6 =
"1+ K p; v Zi:’
i
1 \ L
——— WP O, + 6y +6, =1, FI
1+2Kipi +£ 04 H, v
HA — KApA , HH — VKHszz o
1+ K, pa + /Ky, Py, P 1+K,p,+ Ky, Py,
M (23)f

krl KAKH2 PaDn,
(1+Kppa +[Kyy, Py, )’

—ra1 =k, HAH}ZIZZ (25)

NI 2 R A s B B e R 1, AR R
WA

1) S5 Hy IMCEL R R 5, W pyy, nIRN
R 1),

2) H T RO R B R T il A R R B
W BRI, BRI RR R AR AN K, B K, pa
Ky,pu, M Kgcn,Psic, ~  Ksinycl, Psimyer, & 7D T
(K yerPucr 208). 1L Si f CVD R AL 36 50T
R, A5 T T T SiHCL; B A (W B (5 A7, 005 B 6
XJ O, HEM LA, )5 FE(25) I 43 BER 43 ] 6 )
1o XFE, ARt 7 RSl vl fi 4k A — A n] i
SN ARGE AR, SR AUEEAE, R
—Tasl = <kr1KAKH2 Pu,)Pa = kg 1Pa (26)

Pk, ko 19 G
mol'm s Pa’l,

N TAET RSN, KX (26) K AE BRI
—Tas) = Ke 1Ca 27

A CA=%(?'J H, i, Ol 1E 25) ;
kg :kSpRT s ke WIBALL S m/s; R BTN
Pa-mmol "K' ke, IRIEAA7 ) s,

:kl'lKAKHZPHZ ’

22 RERNSEI R TAT R B E A £ K
Si-CVD I BIRE 2
TS (TR TT FE(—rasa) VRTS8 SOWV(18)
A1) ZETTRE 73 3N (—ras2) FH (=7 as3)o
BT RV(18), 5 [ N(17)F848, AT 20 5 A A (1)
Ji8 s s 1 RJY 220380 S N o AR S AL R
A STHCL; B2,

k
SiHCl; + o kﬁ SiHCl; - o (28)
d

MR PR ASIK) STHCI A2 TR0 il S B (TBUE i 80 ik
SN AN N, Ho 420 58,

2SiHCl, -0 —%2 Si (s,0™) +SiCl, - o + 2HCI(g)

(29)
W B A5 1 SICL, & 2R B
SiCl, -o —* SiCl,(g) +o (30)
= KpoPa
[F2E, 6,,= , HQ9YH
1+ Kz, pa + Ksicl, Psicl,
2 2
a2 = kr291§2 = kKo pi 31

2
(1+ K, Pa + Ksicl, Psic1,)

/#5[‘5@ KAZPA ;FD ]<SiC]4pSiC]4 i@d‘? I, E&E”%ﬁ
B BRI T 1, JZHE S NV(18) MR 4 7 7 vl i
)]
“Tas2 = ks2p/2% (32)

XTRN(19), 5 HER SiClL AT ) i
PTG AT K SIHCL BRI S bR, S 5
AP S BT 22 SN (19) IO S, e s I LR A1
BTR

A SiHCL B,

SiHCL, + & —><’;_ SiHCl, - & (33)
WA STHCL A A=A il S N (BGE S AN ml 3

SN HOW D, Hy (P B 5] 200,

4SiHCl, -0 —*2 Si (s,67) +38iCl, -0 + 2H, (g) (34)
W B AR TR SiCLy 2 2E BB

3SiCl, - ’;<—>; 3SiCl, (g) + 30 (35)
K
W 0,,= a3Pa . HGHE
1+ K p3p4 + Ksicl, Psicl,
KK o
a3 = ki3 9/13: 3 A3PA 2 (36)
(I+ K z3pa+ Ksic, Psicl,)
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HRANMA)KF, HIEH K 3 pa M Kic, Psic,
WNT 1, #ar U BRI 1 AR, XA
SNE(19) I HR I3 it s N3 6 77 R mT i A4 Ry AN T 38 s .
~Tps3 = ksp,3pi v G kg, = k., Kis) (37

XHAE, N1 7)~(19) AL Js R ~1AT B PR s ke
RITFEOE 1) A

O Gy B CNS R CINYE

kSp,l Pa + ksp,zp‘i + ksp,3p/1 (38)
EL N (R
TAs = ksc,ch + ksc,zczzx + ksc,3ci (39)

23 MENBERFAEBELZELTHR—R—RF

GIpecblig Ve IS:d

h T 7 JE SR il — S AR AL )R A i Si-CVD
REFE S Sy 2, T IR R Lt R T FECR
BT GOV EL A AR, W4 R P E e TTE:
TE ca=cavo M0 JEFF(IEY HORE FEAS K I ] 3 BL b HR A
ca+o=Cao), BERSPR, &L L EIT, B
S) = f)+ [ (x)x=xp) » B L f(x)=f"(x)-

Lo LEO S G0N0y s g gL gy e,
S (x0)

2 4 d(=rps€a)
ksc,ch + ksc,ch + ksc,3cA ’ ﬁ

dey

=k, +

sc,1

Dhypcn +Akos » MILEHEAL AR 3L R 30 %
N7 P e f

—T'as = K giCA dj (40)

e A AT S PR A T 2 A

ksc,dj = kSC,l + 2ksc,ZCAO + 4ksc,3cio (4 1)
FHAH I3 (A B

CA,dj =\ - ksc,ZCiO + 3ksc,?sc;‘\0 (42)

3
kgey +2kgnep0 + 4k 30

IR, arg 2 42) I ed) B BR T S AR (R

E):

—Ryg = kgcp (43)
Js 5 U R
_RAS = ksppA (44)

(43) 35 (44) BN FT K I AAES) )1 24 B A
3 g

D) Bk 7S B TS 5 5K B SiHCL

F SiCly 75 298 K bk T A AR, #ouf Tl K e W AH
ST AR UE B R 2B B AR B 1) H R A At B B
500 K. Bk BrOEdE, $eft T 8 Mg i ar
SEIE U IO FERE ) 5 s AR A H o (T) Bl In K©(T)
5 A, G2 (T) IR H U 226358 8 R T,=500 K5 12
PEZR VAR 16 Bl [ F SE R GG ST 24 o
HOHUE, ORUE T U255 20 Fr I IR m] 5 e

2) WIS LR T BN RS A AT, S
W PTULIN F RNHAE A E BRI R, AE

SiHCl5(g)+Ha(g)=Si(s)+3HCl(g) (i)
2SiHCl5(g)=Si(s)+ SiCli(g)+2HCl(g)
4SiHCly(g)=Si(s)+3SiCly(g)+2Hx(g)

PRI VAT SO Ay A2 B Si-CVD 1 323 Y

3) EECRAEF bR A TR -, N RN
TREETE T AT RN I R R T TR -y =
Kep1 PA+ ksp,2p/2\ + ksp,3pi (FESRAL), iy =kg oa +
ko 2Ch + ey 3cn GRIEY): ZLRNEAR AT Hh L — A 1]
15 BRI (R BE ) =1y = ke g gy » SE TR
HHB kg = ko + 2k yCn0 + Ao 3Chg » IR

k‘ N N St
H y‘]ﬁﬁ‘d‘ » [a]

2 4
sc2€n0 T 3ks3¢n0

Cadj €A~

3
ksc,l + 2ksc,2cA0 + 4ksc,3cAO

GAE —Ryg = kocp [BURTRIE —Ry = kg, pa

4) ISR R VAR R I 25 L5 G o B RO
Mo AT, M SiHACL KW (7)F1(10) 1 Al 2
WL, REREIE N A R T RON(7)FI(10) AL T
SA R ST IR I AR IR
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Intrinsic kinetics model of trichlorosilane hydrogen
reducing Si-CVD by Siemens method

WU Yong, WANG Wei, LIU Xiao-rui

(Yinchuan Energy Institute, Yinchuan 750105, China)

Abstract: In order to identify the main reactions that effect the formation of silicon in the hydrogen reduction reaction
system of Trichlorosilane by the Siemens method and derive the intrinsic-kinetics equation, some classified analysis of all
the possible reactions by choosing the appropriate and reliable thermal chemical data were made, the reasonable
calculation plan was designed, and the Gibbs free energy and Standard equilibrium constant between the reaction
temperature zone and the nearby temperature zone were contrasted. Coupling reaction theory being used and coupling
effect through related reactions being analyzed, the theoretic confusion about the lack of basis in the main reaction of
SiHCl;(g)+H,(g)=Si(s)*+3HCl(g) is confirmed as the main reaction, and also determined that these two thermal reactions
which break down and produce Si(s) and SiCly(g) shouldn’t be ignored and should be regarded as significant reactions.
On the basis of this, the intrinsic-kinetics equation (—r,, =k c +koca +ksca ) Of reduction-CVD was derived by
applying the L—H uniform surface adsorption theory and heterogeneous gas-solid-phase catalytic reaction model

approach. This linearized transformation is simplified into equivalent irreversible kinetic model (-R, = Simple

se,diCAdj?
plan writing (-R,, =k.c, ), which is not only good for the determination of kinetic parameters, but also for the
subsequent establishment of the macro-dynamics model.

Key words: reaction engineering; polysilicon; Siemens method; hydrogen trichlorosilane reduction reaction; chemical

vapor deposition; thermodynamic analysis; intrinsic kinetics model
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