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THF STUDY OF Tk{F INTERAC T ION OF SILICON , ITS ~CN (~X IflE~1 , A N [  D:o~~:i~~ ;

~ I T H  C 1~LORINE

• lu.. P. Kuznetso v, Ye.. S. PettOv , A. I. V akhr u s~-~~v - i

A ~ST P A CT

We conduc t ed a ther~ ody nau~ic cal culaticn ct h e  L~~-d c t j r ’ n o

chl or i nation ot silicon and itE o x i d e s , on the hasis .
~~~~ w h lA h

conclu~-ion was ma de concerning the mect~anisa at th~ occur: in~

i nteractions . We have proposed an hyp othesi s or the fact $
~~ :,- t t

conditicns of interaction at ~;ilicon mcno xides wi t h chio r in ’- i i . , ~~~

a si~~n i f icant degree, deteririned by the strength of  bonds S~ — C, ~~~

w eakening of wh ich depends on both tem E erat uL ~ and sOq~~ior ~ f

chlorine. Th~ product s of t his inte ra ct icn (SiC 1, an.1 Si0 2) w~~r - ’

d~~ter~~ined .
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we h c ’l i o v e  t ~a t  t h .~ lr i * l a l  :~~ a je of ~
-
~~ ‘ t Oc~- :~ : : - -)~ c L l - ) r  j r  i. ’ i o n

ot silicon ~l l ox  i I e ~ i~~ h ch I ci 1 r. ~ in ~ h ‘ -  . ~e n r . - of i r ~~
- I i c”  j :~

r h e m c s o r j  t ior. of ch  b r  i ne on t I.~~- a c t  iv  f S € C  ~ i 0 1 0 1 ~ ~~~~ :~~ij  : ~ o f

t h e  o x i d e , which lead-i t o  a yea ken i r c i  Cf t h~~ t c r : -] s  ~~ ~~ “ 1:6 —

c x y q ~~n a r . 1 t h e r e~.y f a c i l i t ~it  ini~ t h u  pa~~~ in~ ~ t t h e  t,n~~se o f  -: ~~~~~~ ic:.

Si02 with car~’on to t h u ~ m o n c x i d ~ or  ~ i , w h i c h  a r e  ~s i 1y  L ’  ~ i 1’i ’ -

with Cl 2.

We co~~pu ted t ~~~~ ‘ a pp a r e n t  ~.ow ~- i s  of a c t i v a t i o n  f o r  ~~~ e

r , o n — i s o t h~~r m a l  c o n d i t i o n s  of r e a c t i o n  S i + C 1 2 , S i O + C l ~~, ~ i( ? + C + L i ? :

1~~, 3~~, 65 kkal /m ole , respec t ively.

TF ’ is wo i~ i~ a c o n t i n u a t i o n  ot  t h i ~ investigation of f~~~~’

m e c h a n i s m  of c h l o r i n a t i o n  of o x i d € - s of t h e  ~4 A s u b j r o u p .  Th ~ r~~6u1~ ~

f o r  g e r m a n i u m  ar . I  t i n  o x i d c ~ were  p u t b i s h f • d i i i  [ 1 , 2 ) .

The  p r o b a b i l i t y  at  an  o c c u r r e n c e  of t h € s i ’  CL- o t h ~~r i n -r . t c~~~~c i :

of s i l i c o n , i t~ m o n o x i d e s  a n d  d i o x ides h i t h  ch i c r i ne  d e p e n d i n ~ on

tc~t r ç e L a t u r e  c an  i,e f o u n d  by c o m p a r i n g  t h e  i s o b a r i c — i s o t h e r m ~~l

p o t e n t i a l s  of t hese  i n t e r a c t i on s .  The  i l p o r t - i n c e  of v a lu ” s  A n  r ind  S

were  t a k e n f r o m  ( ~, 4 ].
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Th ~A i I : t 4 - ’ : d ( ’t i on s  of s i l i co n  w i t h  r h i c r i n e  c a n  ~~ ‘ -  ,-~c~~i l ’ -’ : l - ~

e q u a t  ici~~

( 1 )  S i + C 12 ~iCl 2,

( 2 )  Si.- 2C12 = SiC 1 ,,

m d  with ~,i1icon tetrachicrid e - b y  equation

(3) Si+SiC ], = 2 S i C l 2 .

Silicon monoxide can interact w it h ch 1crin~-~ i t  I •;ic1.~ •~c c : ’ ~

tc the following equa t icns of reactions :

(Li ) 2SiO+2C1 2 = SrCl ,+~~iO 2,

(5) 2 S i O + S i C l , 2 S i C 1 2 + S i C 2.

At r oom t e m p er a t u r e  it is i n  .i m e t a s t ~t b l ~ s t a t e  a n d  w i t h  h - m t  i i

i t  d i s pr o p c r t i o n a t es  a c c o r d i n g  to e q u a t i o n  cf r e a c t i o n

(6)  2 S i C  S i+ Si 0 2 .

~ Z has an i n s i g n if i c a n t  n e g a t i v e  v a l u e  in  t h e  e n t i r e  ~- x a n i n ~~’I
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t e m p e r a t u r e  r a n - .J~~. F i y u r P  1 g i v e s  t h e  r e s u l t i  C f  t h ~ t h ’ - r m r  r I d m i~~~

ca l . ’o l a t  i o ns  of somo  p o s s i t  le r eac t i c n~ Ci th -~ ~ro ”s~
j of

cn I c r i n a t i o n  of ~~i O 2 h o~~h j~ th~ ~ resence cf a rc iuc~-r an~ wi r cu ~

it.

The in teraction of silicon l i o x i d . -  w i t h  chl o ri n ’~

(7) Si0 2+2C12 SiC I ,+C 2

is  th e rm od ynamically improbab le , conse quently it can r~~~ h ’  > : c ~~’ 
a.

~~ b~~- hri~~es  of the chlorinaticr~ f rocess. Tc a :;ti Il Jrea er -I~~~:~~

t h j ~ : e l at e s  to r e a c t i o n

(~~) : i f l 2 + S i C l , 2 SiC 1 2 + C 2 .

T h e  i n t r od u c t i c n  of a r e d u c e r  i n t o  th~ ~~x a m i t o - I  i n t ~~t . 1 ’~~i o : s  1.

t o  a s u b s t a nt i a l  : ;hj t t  o t  ~~~ i~~o~~a r i c —  l s ct  h u t  n a l  1~~ t~~~i~ ir i  L

eact  i o n s  to  an a r e a  of more  n € - ~j a t i v e  v a l u e s :

( 9 )  SiO 2~~C+2CI 2 SiCl ,+C( 2,

(10)  S i0 2 + C + C 12 SiCI2+C02,

(11) sio+2C+2C1 2 = SiCl ,+2CC ,
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~ i0 2 + C + S i(’ l , = 2 S i  C 1 2 4-CC 2.

Moreover , rnt r o d u c i n j  carbon into the s ys t e r i  i t  m i f r ~ - :~ ~ i ,; s i ~ ~~ - •
~~~ , ‘-

of roduct ion

( 1 3 )  5i0 2 +C = Si.C0 2 ,

(114 ) Si02+2C = Si - 42 C 0 ,

(15) 2SiC 2+C = 2 S i O + C 0 2 .

Compa ring the change of iso~ aLic—isoth~~r~ al pot cr~~i i1: ; of ~~hr ~

çrocesses of reduc t ion with tht - pr ocesses of ch iori na t i~~n o t  si  11cc ’

diox ide with chlor ine ci o t h e r  c h i cr a l  a g e n t s  we f i n ~ t h a t .~. s i

result of the sharp change of valu e i~7. cf t h e  1roc e ~;ses ot  :~~ i u c t i o n

in  c o m p a r i s o n  w i t h  c h l o r i n a t i o n  w i t h o u t  a r~~I u c e r , t h e  ~r i n - a~~y w i l l

be processes even if there is partial reductio n , i.e. to SIc : , cn

wh ich , at last , conditions cf chioriration of silicon 1iox i -~~ iI: .;o

depends.

With t h e  purpose of a more detailed interpr etatio n of *he

questicn con cerning the m echanism tor chlcr ination of silicon o x i I - ’:~
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Fig. 1. Change of isobaric—i5oth~r.al Fcte ntia l from temperature.
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Fig .  2. Tensiog ra a of i n t e r a c t i o n s  Si + C 1 2 ( 1) • SiO+C1 2 ( 2 ) ,  S ifl

[vjtrecus]+C1 2 ( 3 ) .
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w i t h  c l - l o t - i r i e , t e n s i m e t  t i c  i r v t - s t x - ~r i t i ( : ns  w~ r e  con 1ur~~- :  + 
~~ .

1 n te r~~, - t i on s  S 1 r + . ~ l~~; ; io 2~~cl 2 ;  S i + C 1 2 ;  S i ( 2 + C 1 2 +C.  T:~ L u : ; 4  ~

m e t h o d  li-I tio t ~~i ! t o n  f r o m  t h e  one - I e s c r i b ’ - i  e a r l i e r  1 1 ) .

I n  the work w c- us’~d chemically pure si liccr , silicon no :~o-’ ~do ,

c o m m e r c i a l , t y p e  4 , c h e m i c a l l y p u r o  s i l i c c r  I i c x i i n ;  m n ~ s t e r ’ : o — : u :

c a r b o n .  C h l o r i n e  w a s  a c qu i r e - i  l y  [ 1] .

~ t :e i n t e L a c t ~~on of e l e m e n t a l  s i l i c c n  w i ~~h c h l o u i r r ~ ..c S  - - ‘ 1~~~I ’

in  ~ t e m ~.- e r a t u r 4 r ~ ra  r qu  ct 300— 1000°K (rig. ~~, c u r v ~ - 1). Fro:-

a c -~u i r ’ - d  t - e n s i o q r -~ rn i t  f o l l o w s  t h a t  ‘-h e  i n t € r j c t i o n L - ~~i r s  f r o m

E 0 C — ~~S I - ° ~ a n d  pas ses  h r o u q h  r ea c t  i o n  ( 2 )  . T h e  exco :; s i l i c on  f t

SiC1 , in t h . ~ s t u l i e I  $- o :n ! - e L at U r e  r a n g e  d i i  no ’- j~~f . r i o t .

The i n t e r a c t i o n  o f  s i l ic O l  m o n o x i d e  w i t h  c h l o r i n e  was  a l so

st u dj e  ~~~~ t~~~~~ t o ’  s iu e t r i c  m e t h o d .  T h e  t e a ’~~e r - i t u r e  cor 1I~~i o n s  ot

di s pr o p o rt  j o n a t  ion  of c cm m e r c i a l  s i l i c on  m o n o x i d e  wer ’~ :- r - ~ i i  ni~ n~m r i  I

F t u d l c d .  The Sic )  s i  mpl es were heated i t  a v a c u u r r  ( 1 0  ~~ m m P t  C c l  w- r . )

f o r  a p e r i o d  of a n  h a i r  a t  d i f f e r e n t  t~- n t r e r ~n t  u r t -s , a nd t h e n  i

r o e n t g e r i o p h a : ; e  an ~ l y s i  s w a s  c o n d u c t e d  o n  t h e  ca I c in e d  S U I P t~~ ; .  T ’ - c

ap p e a r a n c e  of p ha  SiO~ war noticed at a t~~a~~E r a t u i e  of 1 1 ( l 0 0 ~~,

w h i c h a t te st s  t o  t h e  p a . , s i n q  at  t h i s  t~~m p i - t a t u r e  w i t h  a l a r - g ~?r c:

s m a l l € r  r e a c t i o n  s~~e o I  of d i s p r o p or t i o r a t i o n  of  Sic) on Sic) 2 an -I 51.

In  t h E  a t i o sp h e r e  of c h l o r i n E ’  t h e  i n t e r ac t i c n  of  Sil) b e j i i i s f t  c iii

I- - - ---—--.~~.-—~~~ -- . - - 
- 

- -——~~~~~~~~~~ - - - -— - ---
~~

-
~~~~~~~

—---—-—-- 
— - - ~~~~~~~~~~~~~~~

- - 
- -~



= 0O7~ - P A ; ! -  ~

7 f - - O O  at~~i up ~~~) t~~. V~~r Y  e n d  I d ~~:;4-S 41 ’ - h O u  -t ~ F t r p  Ln c L e l s c ’  i :  i i ,

c~l l o r i i a t j o n  ~~: - ~~- - ~~~. F’t o w  -~ t~~ r m ~~e i c ’ cl r ~ a t  -~‘~0 ° K  ‘h .  r . ~ i - ~ ~~~ inov~~.

m u c h  mc r ’ -  m~’ t i v e l y  ( s e c o n d  j~~- a i - ~ ; f i  j .  2 , ( : U i V’  2 ) .

S i l i c o n  n o r o ’ i d e  (‘ - I n  L u  i c ~~c r i r e - I  is - i  ~i c u u c t  of  ~~ t l  l i i ’ i i

w i ’ - h  tH ’  i n t ~ - r a ~~~i o n  or  . - ‘ l ’m e r . t a l  s i l i c c n  ~ h i t  I i - X I 1 ~~- . I T

m i k e - u p ,  t h i s  pi  o - I ~iu ~ C-U: c o n ’ - a i r -  s O n - ~ r i U C U ! I t o f  s i l  i c ) r  w h i c ~ :

f o r ~ iu w~~’h  a p a r ~~i- i i 3~~cor ~~o s i t i o n  of r o n c x i i ~ . ,

5u ~~l i m i t e s  i c~~u i t ~~~I i n  con - n -  r s  t i f f e r  n c t  o n l y  i !c -~~X -  i r : -t L

h u ’  diso ii its czc eiiu ic il i c t i v i t y  [S
~~
*.

• F C C t  r 0 ~e : Th ~ i t i ~~ h or s  1 5 k i t  (I l y p r e s  ~ n t  i i -  u i it t h~ e -  ~ i-i

r r - d u c ’-s: y e l l o w , f i b r - ’is , a t !  v i ’ - r e o u r .

Acco :  I i n j  t 0 t h e  !d t a  i n  [ ~ ~~
, ‘-ne  y e l l o w  f c r m  h a s  i n  i t  S m a t e ’

r r o d u c 4 s of  d i :~pr op c r t  i c n at i o n  of ~~i0 , r i n t~~t w o  ct ~~o r s  m i ~~ ~ or .-  p r : ’

l u t  d i f f e r  in construction. Th’ fih ro ’r~ j r C c t i c t  i~~~ cO n S i ~. o [ -  I 0

+ h~- mo: ; ’- u n s t a b l e  f o r  ~ Ct I O f l  of t h e  o x i d a n t  , w i ~~ rc- ~~‘; ‘ - h e  V i  r ec ’: s , cm

t i , e o t h e r  h a n - I , i~ the trc~~’- stable product , a n i  t h - ~ y e l l o w  ~ c~~ m o t

S in , i c c or d i n g  to s t a b i l i t y,  is somewhere 1€tw€ en t he: ;i- ‘- wo . Th ’

a u t h o r s  [ S ]  n o t e  t h a t  t hese  s u b s t a n c e s  a r e  ~o I y m e r s , -i n !  w i t h  ~i - i t i i , 1

r i o c e ss i r i  t h e r e  o c c u r s  a b r e a k d o w n  in t h e  S i - - s i  b o r !  m l  ~~~~. t i . o

v a l e r c i e s  can  i e o o m e  s a t u r a te d  w i t h  o x y g e n  or h a l o g e n .
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~ i- ve st  i~~a t  i o n s  w h i c h  w~ c o n - ! ’ I ( ’ - e - l ~ h w c  t~~ 1 h~ L

t c i i r  i n t e r a c t s  w i t h  c h l o r i n e , 1’ i n n i r ~ f r o r  t-~~~°K , t i t i’ v i ’- ; o~ s —

rc ’— ’- ’50 °K , and ‘-~~m o  y~’ - l l o w  — f r o m  80 ° F , 1 1  r c v ’ ’s  i’ • p

s l c w l y .  T h e  ~r , c d i i : t s  of  t h ~ r~ - i c ~~io n  at  t h e ~~e ~~i ’ - I  - t c ’- j~~r i s  w~~:

a ’ !  SiCi ,; no~~-ver , i s o m e  as yet unknow n r e a i - o n  ‘-h a - s ri I L O I c

r c n o x  ~~~i~~
- i eos  n o t  c c m p l e t el y u i - t C t  j f l~~O ‘ - h i - r e a c t  icr . .

A l l  t o u r  f o r m s  of s i l i c o n  m o n o x i d e  i n v e s ’ - i g~~t e I  by  i t s  L i v ”  -~

co m p l-~t c ’L y  d i t f e r o n t  r e a c t  i c n  c a p a c i t y .  S i l i c o r  n i o~~ox i  ! - ‘, w~ i ~( : . -

ox ur i  oP m t  t h e  y en  y 1 .— ; i  i n .  i n g ,  c o n s i st s  or  t u c b a s i c  p t  o ‘ ; - ‘ - s w ! -  ~~~~~~

- I i f t ~ - r , i t  ~~i r e n t l y ,  t y  t h e i t  structure. This car ~jlso D °  Sai ‘ •

y e l l o d  t or ~
- of Si ) , w . ’ ereas t h ç  f i b r c u s  a n d  v i t r e o u s  o r m s  i t - -  - i t i r - -

ho m o~~~r :i ou s .  N~~v- ’ r ’-  h e l o s s , in a l l  t h r e e  l a t t e r  f o r m s  a t  ~ n s i  I :: i t

-~ r - ~ ; n t  o f  e l~--n ~~r : t i l  s il i c c n  is [E e S O f l t , w h i c h  is  o b v i  c i r s  ~~~

‘- u r c - l C r a m , a n t  err t h o s e  t h e r e  is some d e v i a~- i on , ~ r o - n  ‘ n o  i s H no :-

t r c n i  t h ’ -  t i m~~ - r a t u r e : ;  w i - e i e  c h l o r i n a t i c n  of  S j l l ( O t ’  h- -~~i r i .  ‘Li i - ; t d C

I - l U ~~e C x O l d l r w ! o n l y  by t i e  d i s p r o p c r t i o n a t i cr :  o f  - ; i l i c o r  m o t o X i u ’

a t h~ mom en ’- of  i t - ;  i c q u i s it i o n .  F~~s~~n t i a l l y ,  the interaction 0 t t i I

w i t h  chlor i ne mov es b y i cactior ( ( 4 ) ,  w h i c h  ~y t i-er m o - l y n - i m i c

ca l c u l a t i o n s  i - ~l 5 ( )  t h e  mcst  a c t i v e l y  f a v c r a ~~l€ .

A r -  : n t e r a c t i i n  of ~ iO w i t h  S i C 14  in  t h e  s t u d ie d  t € - I n p e r a t u l ’ -

r a n g e  w a s  n o t  o b se r ve ! ;  f r o m  a t h e r m o d y r a m i c  ~c i n t  of V L C w . t h i :

r r o c e s s  is al so  i m p r o b a b l e  (seE r e a c t i c n  ( h ) ) .

______ 
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F r o u r  a l l  t h a t  ha:- ; be k-u ;  sa i t  j t  t c i  l o w s  ‘- h~ t 
- 
j  ~

h s t - r c p o r t i on a t  ion o c c u r s  a t  1 100°F , a r i  c h l o r i n a t i o n  o c c u r s  i

n i ;het t e r n  p e r a t u r e s , t h e n  t c c o n s i d er  it a d ° t i ~r m  m u ;  Oc~ s:;

c h l o r i r . at i o n  of m o n o x i d e  is i n s u f f i c i e r t l y  t r u e . The n i r . o h a , u  ;‘

c h l o r i n a t i o n  is exp l a i n e d , aN arentl y ,  b y  w e a k e n i n g  o f  t h e  s’ r . r : ’ h

of  t F e -  b o n d  i n  m o l e c u le s  of s i l i c o n  m o n o x i d e  b e c a u se  of l o t i -  ‘~~~e

scrt -in~j chlorine and beca use of h e a t i n g .  T h e  w e a k e n e d  S i — ) :.

breaks , and t h e  f r e ed  c x y g e n  m i y r a t e s  t c  ‘ - h e  o t h e r  :;i ur o l  e c u l e  a t  -1

oxidizes it to Sic)2. ~or eover , these investigatio n s su’’ w ‘-hat ~~~‘ ‘ -

s i li c c n  m o n o x i d e  w h i c h  f o r m s  d u r i n g  t h e  S i + S i0 2 r P ~~c t i o r , ~~ : i r ~~n ’ - L1,

d i f f e rs j r  t h e  c o n s t r u c t i o n  of ‘-h e  polymeric ch ain , ~ h i o ! ;  ~c - l l s  n~-

o n l y  a t o u t  t~~e e x t e r na l  f c r r r  of t h e  s u i s t a n c e  l c t  a l s o i t s  c r : . : - m i - - i l

a ct l v i ’ - y .  T h i -  v a l i c - s of a p p a r en t  e n e r g ie s  C f  a c t i v ~~’- v w r e  c i c : . - ~ ’- . !

t o r  t b ’ -  v i t r e ou s  p r o d u c t  ( f i g .  2 , c u r v e  3 ) .

t~iuicon dioxide with chlorine can int eract only a t  v e v  ! i r !

t e r n n i ’ i at u r e s .  T h - ~ i n t r o d u c t i o r ~ of a r e d u c c r  j U t e  ‘ - h o  sy - ~* r~-T

s i g n i f i c a n t l y l o w e rs  t h e  t e m p e r a t u r e  of t h e  c h i c r i n a t i m  o t  t ; r e

c x i d e .

For c o n d u c t i n g  t h e  e x p e r i m e n t  w e  used o p t i c a l  I l u a r + z  -~ l i . H - ,

g r o u n d  t o  200 mes h , c a r b o n  e l e c t r o d e  sr ec t  i c— p u r e . The m t  ~- U t . t ion  ot

— — - ,- , ---_;i_,_;~~~~~~ __~_ ___ - — - — ,— —-— ——  ——- - — 
-
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s i li c - cr i  ! i ex ido  w a s  ~ t 1 I i e P  a t  ~0 0 — 1 5 0 C ° K .

T!~~- r . ’  i c t  oti s of i n t e r ~~~-’- i o n  S r~~~ +Cl 2 a n - I S I )2 +C w- i : ; r io t

i f l V t  s t ij a + e .i i n  v i ~ w o f  t i r e- t ac t  t at t h e y  CCc~ l i  a t  h i g h ‘- e u n r - - : - ~ ’ 1 1’

w h i c h  xce~-- -t t h e  m e l ’ -  i n g  ~c i n t  of q u a r t z  - 1 l d 5 ~ from w h i c h  ‘- P 0

r e a c t  ion  f l a ck  1:; ma d E~. Th e  m t  o r r r a t i o n  on t h e  he j i n n i  r . ; o f

i n t e ra c t i o n  Sin 2 w i t h  c h l o r i ne  a n d  c a r b c n  w i s  taken f r o m  t~~~~.

l i t e r a t u r e , so , i n  f 6 )  is it s h o w n  t h a t  s i l i c cn  d i o x i  t o  1 .-- ; i r - ~

i n te r a c t  w i t h  c a r b o n  a t  a t e m p e r a t u r e  cf 1 H C ) ° V , a n !  w i ’ h  c b l o : L .  r

— 2000 °c  [7  ~~.

The interaction of Sic)2 with SiC1 4 in. cu r  cot; l i t  ~~ - n s  ~s

~m~ ossible tc realize since this r e a c t i c n  h a s  a s i t t  r f  i a r r ’- P - ) ~~~~~~’ ~~V-

v a l ue  ef i s o h a r i c — i s o t h e r m a l  I ’ c t e r : t i a l .

Th e  reaction ~ f interact i on of silicon -I j oxi - li ’ w i t h  J~~~ ’o u :

chlorine ~~ the pr esence of a solid r~~ducer h e j in :- ; ~ 1 3 5 )O ~~~~,

occurs more intensely at 1500°F. The tcrm€ d prcd ;ic~ s of reac ’-i sn (Cc ,

Cc)2, 51 C1 4) a~ e d e t e r m i n e , !  d u r  i n g  t r ea t  i n g  r e p e a t e  I hea ’- i n q s  (1 i ~~. 4 )

SxC1 2 is not found since in ti~ - st iil i t - 1 t crn te ratu r o ran -j o i i i  b y

t h e r m c d y n a m i c  c a l c u l a t i c n s  i n t e r a c t i o n s  (11) a r d  (13) are i°’-

realized.

From the given data it is obvious that the procei-~s of 
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Fig. 3. Tensiogra . cf in teract ions  Si0 2 •Cl ,+C .
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c h l o r i n a t i o n  of  : ; in 2 ~n t~~ ~~~~~~~~~~ C ! c r i : L O n  cc c u r - ,  a t  ) o - ~~~ r

‘- em~~e r a t u ~~~s t h a n • .  bLoce-: ; :;I r of in ’- e r a ct io n cf f r i x i f ’ -  ~~~ . ‘ t .

c i -  b r  i i e a n - I  c t  r h o t ;  . 1 ~i v  1 n. q Cu  ni t  c it  e I t i- c  t he~ n r c - i  y ira  - ic -~ 1 - - ;  1 ‘ -

a n d  t h ~ , - X r e t i t u e f l t d l  d a t a  ott ( t h i o r i n a t icr ;  o f  ~~i 1 i c o n  d r ; ; 1~~~5 - ) . t i . 4-c. ,

an! also ha v i r l  cour - 1uc t~~d an an a 1o -~y with chi cr in a t i on If ~o .’ - - r t i - 1 ~ - ,

t i r , a t  ‘ - P c i  i oxi des [ 1 , 2 ~~, w e come t c t ~~ cc r c i  us I or .  n . 1

h[oces~. of chlor iri ~~ion of the above oxl-I r-s, i ncl~~i i n j  Sj 1~~, ~~~~~~~~

in several p hises. The’ de cr ea se of tenipe rat ure~ of chi or i n  ‘- ~ r r. .i

t h e  j f l t E O d U r t~~Ofl  i f l t - )  t h e -  sy ~~t c t r  o t  -i r e d u c e r  i s  c~~r ru e c ’ - e w~~~~t ‘- n ~

c h e m O s o t p t i o n  o f  c h l o r i ne on t h e  a c t i ve  p a r t s  Cf t h ~ c u i f a c ’  o~ •~~~

c x i l e , w h i c h , w e - t k e n  in  h c  b o n d s  of mE t a l S — c~ y~~’-n , f - i c i  1 - - • I

r ascl n i J of the t o  l u c t i o n  process . Even p u r e  r e d u c t io n  c- i t: ;ive ~~~~~~~

possibility of realizing the jroce~ s of chlcri r a ’-io n in a sr~~ci~~~c

vc 1 u -r e .

Py t h e  a c j u i r e d  ‘-ensiogram s of th e in ’-eu a c t i o n s  of s i 1 i - : - ~t r  a t :

it: ; monoxide w i t h  chlorine , ar: d also of siliccr diox i!e wi ‘P ch i ct i t

in th 4 ~resence of carbon , the~ apparent ene t-j i€ ui of activ a ’ - i r  ~~~- - ~~~~~
-

determined for non—isotherma l ~ioc’-sses by the equa tiot ’ nre- ::e’~~~~

[8:; we examin ed this -luesticr i in more det ail ir [1 ,2J. For

interactio ns S~~+Cl 2, SiC+C1 2, 5i02+C1 2GC , the tcl bow inj va lu~-:; o f

appar ent energi es of activation were found; 18 , J~~, d ie d e~

r e sp e c t i v e l y .
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