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Deposit ion of--silkca s c a l e  
which must be s o l v e d b e f o r e  economic power generation from many high 
temperature geothermal b r ines  w i l l  be possible.  A s  a pa 
l i q u i d  f lu id i zed  bed'heat exchanger development p r o j e c t ,  
s i l i ca  deposit ion stydy was  conducted using a labora tory  
u n i t .  The purpose of t h i s  study w a s  t o  e s t a b l i s h  an exp 
technique for; a series of &more extensive s i l ica  deposit ion rate tests 
and t o  determine the  ' f e a s i b i l i t y  of using a l i q u i d  f l u i d i z e d  bed hea t  
exchanger f o r  power generation i n  geothermal b r ines  which conta in  high 
concentrations of d i s s o l v e d i s i l i c a .  

Af te r  twenty-two days of c i r c u l a t i n g  a syn the t i c  s i l i c a - c a l c i t e  b r i n e  
through the  hea t  exchanger apparatus, no s i g n i f i c a n t  changes w e r e  ob- 
served i n  the  ou s i d e  hea t  t r ans  c o e f f i c i e n t  and no scale had de- 
posited on the  cooling c o i l  or t lass heat exchanger tank where they 
were exposed t o  t h e  scrubbing ac t ion  of t he  f lu id i zed  bed. However, 
amorphous s i l i ca  and calcite deposited on the  non-f dized por t ions  of 
t he  apparatus. 
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Model liquid fluidized-bed heat exchanger apparatus for scale 
deposition from synthetic geothermal brines. 
are shown. 

Thermocouple locations 
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SILICON CONCENTRATION VERSUS TIME 
F I R S T  SODIUM METASILICATE ADDITION 
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Daily analyses df f i l tered samples showd that the s i l icon in solution quickly reached a steady 
state  a t  approximately 50% of -the theoretical concentration o f  248 ppm. 
then approximatxd the decrease calculated from the replacement of t 
d i s t i l l e d  water. 

The S i  concentration 
sample by 



SILICON CONCENTRATION VERSUS TIME 
SECOND SODIUM METASILICATE ADDITION 

Analyses of the second sodium metasilicate addition showed similar results. 
LJ 
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Stainless steel cooling co i l  showing scale deposition 
' above 'the l e v e l  b f  the liquid fluidized-bed. 
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Stainless steel cooling c o i l  showing scale deposition 
only on the portions not exposed to  the scrubbing act ion 
of the l iquid  fluidized-bed. 
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L f Q U l D  F L U I D I Z E D  B E D  HEAT TRANSFER 
FROM SUPERSATURATED B R I N E S  
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