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Table 1 Preparation of gel under different conditions *

Sample w(AM) (%) w( Sodium silicate) (% ) CO, pressure/MPa Starch ( % )
1 2 5 0 0
2 2 5 1 0
3 2 5 2 0
4 2 5 4 0
5 2 5 6 0
6 1.5 5 4 0
7 3 0 0 3

# The concentration of initiator and crosslinking agent was same.
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Fig.1 ESEM images of sodium silicate gel and polymerized sodium silicate’AM composite gel
under different conditions
(A) €O, circumstance; (B) 100 x ; (C) 500 x ; (D) 1200 x ; (E) 250 x ; (F) 3000 x .
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Fig.2 Morphology of products under p,, =1—6 MPa(A) and p,, =0 MPa(B)
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Fig.3 Size distribution by intensity of gel particle at Fig.4 Influence of ultrasonic time on granule

ultrasonic time 8 min size distribution
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Fig.5 Storage modulus(G’) changes with Fig.6 Vescosity changes with shear
oscillation frequency rate for CO, free
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Influence of Carbon Dioxide on the Polymerization Behavior of Sodium
Silicate-acrylamide Solution and Products Properties

ZHAO Ren-Bao'*”
(1. Key Laboratory of Petroleum Engineering, Ministry of Education, 2. Enhanced Oil Recovering Research Center,
China University of Petroleum, Beijing 102249, China)

Abstract The polymerization behavior of acrylamide at its low concentration in sodium silicate solution under
different pressure of carbon dioxide was studied. The microstructure and rheological properties of the synthetic
products were characterized by environmental scanning electron microscope ( ESEM) , theometer and laser par-
ticle sizer. A mixture is produced in experiments and will have larger storage modulus or viscoelasticity at a
higher CO, concentration. It has a complex network structure formed by silicic acid gel embedded into polyac-
rylamide gel. After detaching from the mixture when exposed to ultrasonic wave, the silicate granules have a
particle size distribution range of 280—900 nm, and their average size becomes smaller with the increase of
exposure time. The mechanisms is that carbon dioxide helps increase both the diffusion velocity of AM mole-
cule and also contact chance among the AM and initiator and crosslinking agent, which could enhance the
molecule weight of the products.

Keywords Carbon dioxide; Geological sequestration; Acrylamide; Sodium silicate; Composite gel
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