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Abstract 

I 

i 1 The f e a s i b i l t t y  of using the products of f ree-radtcsl  copolymeriza- 
I 

t i o n  of modiffed organosiloxane i n  the formation of a thermally s t a b l e  aad 

chemically r e s i s t a n t  polymer concrete f o r  use in geothermal environments 

has been demonstrated. Spec have been produced using mixtures of 

organosfloxane containing p 

s i l i cone  f lu ids  as a comonomer in conjunction with a free-radical i n i t i a t o r  

and several aggregate materials 

with materials such as SiOz and 

v inyl  groups =d styrene O r  d i f f e ren t  I 
i 

I I 

composites with 

and hydrolyt ic  s t a b i l i t y .  The r 

var iables  such as sand-par of cement9 and 

I 

i 
i 

I 
I 







ths -51-0- and -C-C are 1.504 ?L 

Experimental 

1 



en the PC was removed f r  es, it was cut into cylinders 

length. These cylinders were 

.- 
Test Methods 

rength tests for the PC 

TM standards.6 The absorption 

ram into and tends to f i l l  

s calculated as follows: 



fluids as a means of producing high 

work indicated that fn contras containing organic polymers which 

ositions and to 
I 

A s  shown earlier, 

on the viscosity of the monomer 

ined when a mixture of sand 



increased t o  85.2 MPa. 

2. Tpp e of Cement 

As indicated e, the  addi t ion of cement s ign i f i can t ly  improves 

i l f t y  of siloxane-PC (SPC) composites. A study 

t o  dete-ne ence of various types 

of PC is i n  progress. 

cement whtch were included as a p a r t i a l  const i tuent  of t he  aggregzte 

Four d i f fe ren t  commercially avai lable  types of 

ound compositions9 of these 

cement type are summarized 

ene monomer system and i n  

system. PC samples con ta inhg  

I11 cements in ion  with the  Y-9208 - styrene monomer 

sand-cement 

was lowest f o r  samp 

t ions  may be the 



z 9 
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in the  chemica s i t f o n  of the cements. The f e a s i b i l i t y  

of increasing the clast 

temperature sea l ing  mat 

Sand-Cement Ratio 

ould be useful  i n  developing high 

e geothermal industry. 

Studies are a l s o  i n  progress t o  determine the optimum r a t i o  of sand 

ement t h a t  should be PC composites. The r e s u l t s  from 

compressive s t rength tests 

i n  autoclaves t o  Brine at  

i n  Table 5 and Ffgure 6. 

cement up t o  a concentration of 1% are s t a b l e  a f t e r  exposure 

t o  br ine  a t  275OC. 

r a t i o s  of 95 t o  5 and 90 

Infrared spectrosco 

s of 275' and 3OO0C are summarized 

The data  ind ica te  that PC samples containing 

Only the composites containing sand and cement i n  

showed s t a b i l i t y  a t  300°C (Figure 7). 

(Figure 8) and scanning e lec t ron  

microscopy (Frgure 9 )  s 

a f t e r  exposure 

ucture  and comp 

of the  s t ruc tu re  of PC samples before 

of the r e s i n  adhe er surface have been observed. These 

the polymer and 

igure  6 tndfcates  th 

i c i t y  CFfgrnre 1 

Baker Chemical 
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Table 5 
d 

Modulus of e l a s t i c i t y ,  MPa 

After exposure to  hot brine 
for 30 days 
a t  30WC 

-0 0- 100 49.9 48.3 

74.2 55.9 79.6 8845 

90.2 69.7 57.1 7963 . 

36.2 40.6 0- . 

95 

90 

85 

80 15.2 weak 

70 34.2 weak 

-- 
-- -L 

r 
i 

-- -- 
89.1 48.5 60.9 9100 9 2  

goc 46.4 107.2 62.8 5460 

I n i t i a t o r  1/2 w t %  DTBP; 1/2 w t %  Silane A-174 
Curing condition: 125OC, 16 hr ;  

15OoC, 3 h r ;  
18OoC, 3 hr. 

P a r t i c l e  s i z e  - sieve opening c 

Portland cement 
These samples were made by using wetting agent. 

0 

a 

C 
. 

Monomer concentration, 35 w t z .  
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Figure Captions 

Figure 1. Polymer weight loss and PC compressive s t rength  a t  various 

temperatures. 

Compressive s t rength and ba i l i ng  water absorption as a function 

of cement type. Monomer composition: 

St. Sand-cement rartto:(l) 90:10;(2) 80:20; and (3) 70:30. 

Compressive s t rength and boi l ing water absorption as a function 

of cement type. Monomer conposition: 

Sand-cement r a t io :  (1) 95:s; (2) 9O:lO; and (3) 85:lS. 

Compressive s t ress -s t ra in  curves fo r  siloxane PC a f t e r  

preparation as a function of cement type. 

Figure 2. 

75 wtX P-9208 -.r 25 wtX 

97 w t X  RZ - 3 wtX V-47; 

Figure 4. 

Monomer composition: 

75 wtX Y-9208 0 .  styrene. Aggregate composition: 90 wtX 

f l o u r  sand - 10 wtX cement 

(3) Type 111; and 

Compressive s t ress -s t ra in  curves f o r  PC a f t e r  preparation as a 

function of cement type. 

V-47. 

(l) Type I cement; ( 

Compressive s t 

I Figure 5 .  

Monomer composition: 97 w t X  RZ - 3 wtX 
\ 

Aggregate composition 90 ut% f lou r  sand - 10 wtX cement. 
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