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Abstract: With high bottom hole temperatures in deep and ultra deep wells, there are difficulties in
mud filtration control. The study on high temperature resistant polymer fluid loss agent was done in which
2-acrylamido-2-methyl propane sulfonic acid (AMPS), acrylamide (AM) and sodium styrene sulfonate
(SSS) were used as raw materials and azo diisobutyl amidine hydrochloride as the initiator. The proportion
of AMPS, AM and SSS was optimized to obtain terpolymers through chemical reaction. Then the synthetic
products were extracted, dried and crushed with acetone to produce ternary copolymerization fluid loss a-
gent, AAS. High-temperature cement slurry filtration performances were evaluated by using infrared spec-
troscopy, nuclear magnetic resonance hydrogen spectrum characterization, thermogravimetric and differen-
tial thermal analysis to determine the stability of these synthetic products. Research results showed that
the synthetic copolymer decomposition temperature was 350 ‘C when the mass ratio of AMPS, AM and SSS
was 20 ¢ 5 ¢ 13 API cement slurry filtration could be controlled under 150 mL at 180 “C when the dosage of
copolymer was increased by 1. 6%. At 150 ‘C, the filtration was 56 mL. The research showed that the ter-
nary copolymer fluid loss agent AAS could significantly improve the filtration control ability of the cement
slurry at high temperatures. In addition, the ternary copolymer fluid had no obvious effect on rheological
properties, strength and thickening time of the cement slurry, so that it could meet the technical require-
ments for high-temperature cementing slurry.
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Table 1 The orthogonal design of the copolymer synthesis
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Table 2 Orthogonal test design of the slurry filtration

K%
I 5 &K i/ mL
A B C

1 1 1 1 86
2 1 2 2 90
3 1 3 3 96
4 2 1 2 56
5 2 2 3 84
6 2 3 1 98
7 3 1 3 52
8 3 2 1 98
9 3 3 2 106
1 90. 667 64. 667 94. 000
Il 79. 333 90. 667 84. 000
I} 85.333 100. 000 77.333
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Table 3 The properties-viscosities of copolymer AAS

s RMERE/(mL-g D | %% RERE/(mL-g D
1 516. 7 6 182. 6
2 514.4 7 735.8
3 487.3 8 449. 6
4 711. 8 9 429.5
5 193.4
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Fig.2 The 1H-NMR spectrum of copolymers ASS
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Table 4 The comprehensive properties of high temperature

and low filtration slurry

gy T/ BEEREC EE HURSREE/MPa g it
C (mPa-s™) FHE W% o4 n 48 IAl/min
1 80 0.18 0.85 1.0 15. 65 20.63 96
2 80 0. 40 0.74 0.4 12.43 17. 24 131
3 93 0. 15 0.87 1.0 16. 72 22.31 83
4 93 0.24 0.82 0.5 14. 47 19. 25 107
5 110 0. 20 0.82 0.5 16. 37 21.42 197
6 120 0. 14 0.88 0.6 17.55 23.31 215
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Table 5 Zeta-potential of different cementing slurries
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