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Abstract: The complex chemical reactions in the Si-CI-H

by means of calculation based on the thermodynamic data

chemical reactions in this system versus temperature w

system with relation to Siemens process were studied

. . o S) .
selection. Diagrams of A G = and K for the fifteen

ere plotted; diagrams of the equilibrium gas phase

composition and n-yield were presented as a function of temperature for different total pressure and initial molar

ratio of SiHCly/H,; diagrams of a-yield were presented as a function of initial molar fraction (x,’) of SiHCl; for

different total pressures. The results from this thermodynamic study show that high temperature, low pressure and

low initial molar ratio of SiHCly/H, are favourable to the reduction of SiHCIl; by H, and a-factor of Si increases

with initial molar fraction (x,°) of SiHCl;increasing
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SiHCl4(g)=SiCly(g)+HCl(g) 1)
4SiHCl;(g)=Si(s)+3SiCly(g)+2Hx(g) ()
SiHCl5(g)+H,(g)=Si(s)+3HCl(g) (main reaction) (3)
SHCL(g)+Halg)=SiHCl(g)+HCI(g) @
SiHCly(g)+2Hy(g)=SiH;Cl(g)+2HCl(g) 5)
SiCly(g)+2H,(g)=Si(s)+4HCl(g) (6)
SiCL(g)+Ha(e)=SiClg) +2HCI(g) ™)
2SiCly(g)=Si(s)+SiCly(g) 8)
SiCly(g)+H,(g)=SiHCly(g)+HCl(g) )

SiCly(g)+H,(g)=Si(s)+2HCI(g) (
2SiHCly(g)=Si(s)+2HCl(g)+SiCly(g) (
SiH,Cly(g)=Si(s)+2HCl(g) (12)
SiH,Cly(g)+H,(g)=SiH:Cl(g)+HCl(g) (
2SiHCly(g)=SiCly(g)+SiH,Cly(g) (
SiH;Cl(g)=HCl(g)+Si(s)+Ha(g) (15)
FRRRE IR R RO AT

MRS AT LAEAE R ik — RS R 25 A 1E H

(7] Fsf P P 5 SR AR TR) S5 e S 6 Y0 - £y

PR AR PRIE Y, AE 0 2 2 2 T DUR AR A

KA AF B, HE BT A R0 SE PR AR A S B B 4

S AR R AEAE I A LA W0 Sis) Ha(g)

HCI (g),SiCl, (g) SiHCL; () \SiH,CL (2) \SiH:Cl (g) ,SiCl,

(2) .SiCl(g) .Si,Cly(g) 5% , H il 8 Fh iy i R iz ik &R 11

FEYR AR YR A AR > AR
R ST 7 4 B0 BOR R L2 1,

®1 AXYWKRAE 298.15 K X 101325 Pa THH A FHIE

Table 1 Thermodynamic data of the related pure substances at 298.15 K and 101 325 Pa
Pure AH 1 s €= (a+bx107T+ex10°T?) / (J-mol 'K Temperature
substances (kJ - mol™) (J-mol - K™ b ¢ range / K
Hy(g) 0.00™ 130.58M 27.281M 3.26M 0.50™ 298~3 000
HCl(g) -92.05M 186.77M 26.531 4.60M 1.09™ 298~2000
SiCly(g) -662.74" 330.83" 101.46™ 6.86" -11.51 334~2000
SiHCly(g) -513.05" 313.76"
SiH2Cly(g) -320.531 285.721
SiH;Cl(g) -142.00" 250.81" 77.247 15.85" -45.35" 900~1 500
SiCly(g) -164.431 281.83 57.57M 0.38" -5.65" 298~2200
Si(s) 0.00™ 18.831 22.80" 3.851 -3.521 298~1685

SiH,Cly(g) : C,,=21.583+1.761 8107'T-1.617 910°*7T"+7.086 010*7°-1.190 210™"'T* (100~1 500 K)"
SiHCly(g): C,,=24.939+2.506 810"'7-3.409 010*7°+2.170 71077°-5.200310™"'T* (100~1 500 K)"*!
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n40 + 21110 = 2n1 +n, + ng + 2”5 +3n6 (22)
3nl = ny, + 4ny + 3n4 + 2ns + ng + 2n4 (23)
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