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Wé are modifying ‘an ex1sting 100 gpm titarnium- loop to* provide a facillty for study-
1ng ﬁhe formation of - silica precipitates, their’ properties and fates, ‘principally
‘ag a function of bring: ‘composition, ‘temperature, and flow conditions.  This loop
demonstrated excellent serviceability over a period of years in saline water cor-
rosion studies (to 275°C and 2 M NaCl), with and without pollutant additives such
as HyS, NH3, and SOZ’ and should be equally useful in this application. Simulated
silica saturated geothermal waters are prepared by circulating part of the loop
flow (v1 gpm) through a bypass column filled with amorphous silica powder. Ex-
ploratory studies in a Once-~Through Development System (described below) indicated
that porous Vycor (Cornin- Glass Code #7930, 97% Si0,, 3% ByO3) was a suitable ma-
terial for loading the colummn. A recent run at ~ 220°C confirmed this: the system
approached equilibrium in agreement with calculation and with the anticipated 15
psi pressure drop through an 18 in. deep bed of 140-200 mesh Vycor powder.

A second "1 gpm stream is circulated through a heat exchanger in which dynamic
scaling studies will be conducted. Design variables include: overall AT to 125°C,
linear flow rate of 4-7 fps, Reynolds' number of 104 to 10°. The heat exchanger

is divided into five consecutive segments so successive temperature intervals can
be instrumented to monitor changes in heat transfer characteristics; selective de-
structive examination, when desired, is also facilitated. Blind end flanges on
each segment permit borescope examination of scales in situ and sampling access.
The stream leaving the heat exchanger is reheated by an electrical reheat system to
replace the 40 kw heat equivalent removed at maximum AT and recycled.

In order to prevent overheating of the windings, transformer oil is circulated
through the pump stator to maintain a temperature of 50 to 100°C. Thus the motor
.end of the canned motor pump, which normally operates in the same composition

fluid as is circulating in the loop, would be a potential site for scale forma-
tion. In order to eliminate this possibility, silica free feed solution is pumped
through the pump motor compartment into the loop proper. This results in the neces-
sary letdown of 1 gph of solution saturated with silica at the temperature of column
operation; this stream is available for monitoring the scaling characteristics of
the solution or preparing scaled specimens for other studies. An injection pump

can be used to modify the composition of the stream as desired.

Research sponsored by U. S. Energy Reseafch and Development Administration under
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Initial consideration of the modification of the 100 gpm loop pointed up the need \'5’
for a Once-Through Development System to produce design data and experience. The
system involves a high pressure Pulsafeeder feed pump, preheater, saturator columm,
and letdown system - which have changed and -evolved with needs and experience.
‘The system was originally used to provide specifications for design of the dynamic
loop saturating column. Other uses to be discussed: Preparing stock and special
silica solutions for bench scale studies. Studying solutions to letdown valve
plugging problems. Scaling studies in the letdown system(s) = a. conditions pro-
moting scaling; b. provide scale samples for development of characterization
methods. o '
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