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The strong Si-0-bond under dry conditions and in absence of impurities 
needs high activation energy for mobilization. 
water based on the reaction: 

Chemical activation with 

= Si02 nH 0 
2 (g,f) 

nH 0 i02 (6) 2 (g,f) 
lowers the energy barriers remarkably. 
equilibrium is extremely shifted to the left, however at increased 
temperatures and water-pressures (hydrothermal conditions) the reaction 
may cause strong chemical transport. The efficiency (rate) of trans- 
port depends on the physico-chemical and physical parameters (tempera- 
ture, pressure, viscosity e.g.)'as well as on the mechanism of flow. 

The phase composition and micro-structure of the silica-deposit formed 
by the reverse process, strongly depends on rate of transport and 
deposition and on temperature of the substrate. 

Experiments designed to study this we 
a cooling finger acting as substrate. The transport was achieved by 
convection due to density-differences in a temperature gradient. 
experiments were carried out under mobilization-temperatures between 
900 and 4OOOC and deposition-tempera es between 750 and 15OoC with 
low to high rates of deposition. 

of deposition-temperatu 

Under normal conditions the 

run in hydrothermal bombs with 

The 

ubstrate-field roughly may be 
divided into four domains: 

1. high rate of deposition and high substrate temperature: prevailing 
deposition of cristobalite and cristobalite-tridymite disordered 
stacking polytypes with minor % L  amounts of idiomorphic quartz and 
tridymite 

2. low rate and high substrate temperature: prevailing &deposition of 
idiomorphic quartz or chalcedony with minor amounts of quartz 
whiskers and idiomorphic tridymite 

3. high rate of d tion and low substrate temper ure: deposition 
of hyalite and minor amoun 

and low substrate 
morphic quartz. 

r 

The crystallagraphic properties of these deposi 
bonded as (H20)mol or (H20)sioH in the silica-phases are discussed. 
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Transformation klnetics of pure (< 0.02 ''/e 1 and impure (>0.02% 1 silica in absence of liquid; influence of time neglected 
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transformation products, tem 
peratures and rates strongly 
depending on kind and 
amount of impurity. 

@ Si02 pure with H20 
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transformatlon products, temperatures and rates are strongly 
modified by impurit1es;e.g.: Na-contents >0.03 */e cause com - 
plete transformation of tridymite into quartz between 700 and 
95OoC. 

NON CRYSTALL1NE:condensed aerosol,gel,glass 
= enantiotropic transformation 

......... = only minor amounts 
= increasing structural order 

-.-.-. :recrystallization without or before 
monotropic transformation 

of transformation 

-0- - - = monotropic #e  I #  

IC approximate temperature of starting 



a t  normal  c o n d i t i o n s  the  e q u i l i b r i u m  i s  c x t r e r l e l y  s h i f t e d  
to t h e  l e f t ,  u n d e r  h y d r o t h e r m a l  c o n d i t i o n s  the r c a c t i o n  

mets  nore  and more h a l n n c e d  and c h e m i c a l -  t r a n s p o r t  nay 
t s t c  ce 

n t  1 i n  ns e d r i 1 r i n . t  f o r  t r a n s p o r t  i s  
-tn cxnnnsiqn c t l r r c n t  wit!i p r e s s u r e -  anc? t e m p e r a t u r e -  

i n ?  f o r c e  wcts n convec-  
nd  t e m p e r a t u r e - F r n d i e n t s  
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hydrothermal bomb w i t h  cold f i n y e r ,  used i n  the experiments 
KF = cold Einqer; LE = a i r  i n l e t :  L A  = a i r  o u t l e t ;  Thl = bore 
f o r  upper, Th2 €or lower thernoc = thernocouple i n  - 
cold f i n c e r :  
d o f  react ion volume - 1 2  t h  = 120 mn 
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0 4 2  a 4 2  
0 = Hyalite a a = Cristobalite OB 39 

Z-56 
n ;40 Q7 41 

bb - Tridymite E37 39 20010 = 
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- 
a 0  0 c;?I c r y s t a l l i n e  s tructure  0 = Quartz 37 17 n and microstructure OF 0 = Chal - qpcedony s i l i c a ,  deposited on 

cold  finRer, depends 
on rate  o f  deposit ion 
and on temperature o f  

low substrate  tempera- 
tures  cause non- 
c r y s t a l l i n e  o r  strong- 
l y  disordered depos i ts  

b8 - Tridymite (Opal-CT) 
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SE4T-p h o t o q r ,~ph s : 
1 .  T ( d e 7 )  low, r a t e  ( d e p )  h i q h  
2 .  11 h i q h  It h i g h  3 3  
3 .  " h i g h  I? low 109 

11 low 103 4 .  
1 , hyalite ( h y d r o u s  s i l i c a  P l n s s ) ;  
2 .  c r i s t o h n l i t c ;  3 .  q n s r t z  and q u a r t z -  
w?iiskers; 4 .  opal-CT, 
V i c r o - p h n t o s r a p h  : 
5 .  t h i n  s e c t i o n  of  d e p o s i t  on c o l d  

f i n a e r :  l o w e r  p a r t  T (dep)  and 
rate (den) h i ? h  - well o r d e r e d  
c r i s t o b n l i t e ;  upper p a r t  T ( d e p )  
mr! r a t e ( d e ? )  low - onnl-CT 
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