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Properties Evaluation of a Novel Polyamine Shale Inhibitor
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(1. College of Petroleum Engineering , China University of Petroleum ( Huadong) , Dongying . Shandong ,
257061,China;2. Sinopec Research Institute of Petroleum Engineering ,Beijing,100101,China)

Abstract: A novel polyamine highly inhibitive water-based drilling fluid has been developed and applied
recently aiming to keep the wellbore stability in shale formation during drilling,and its property is close to
that of oil-based drilling fluid. As the critical additive of the system,polyamine high shale hydration inhibi-
tor has its unique molecular structure and excellent inhibitive properties. The inhibition comparison be-
tween polyamine and conventional minor cation inhibitor in cationic drilling fluid was evaluated by testing
bentonite inhibition, tertiary shale hot rolling dispersion, X-ray diffraction to analyze the interlayer spacing
of clay and zeta potential,etc. The compatibility of the two inhibitors with bentonite and common additives
was tested. Results show that polyamine is more effective and stable to suppress clay hydration and shale
dispersion than minor cation. Polyamine is also compatible with various additives,eliminating the problems
of compatibility for cationic drilling fluid.
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Fig. 1 Variation of 3 dial reading with bentonite concentration
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Thbale 1 Tertiary cutting recoveries of different inhibitors
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Thale 2 Variation of clay interlayer spacing with inhibitors’

concentration
Jo ik vk g/ . N
A7) . 20/ J2 i B /nm
gL
0 4.686 3 1. 89
1 5.897 2 1. 50
2 6.068 4 1. 46
NW-1
3 6.085 0 1. 45
5 6.128 7 1. 44
10 6.156 8 1. 44
0 4. 686 3 1. 89
5 6.254 4 1. 41
10 6.239 0 1. 42
SDJA-1
20 6.232 6 1.42
30 6.262 9 1. 41
50 6.261 8 1. 41
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Table 3 Variation of clay Zeta potential with inhibitor con-

centration

a0 Biik e /g o L7 Zeta B A7/ mV
0 —41.5
1 —36.2
2 —25.8

NW-1
3 —18.9
5 —2.9
10 21.1
0 —41.5
5 —22.8
10 —22.9

SDJA-1
20 —19.4
30 —19.2
50 —18.5
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Fig. 2 Effect of NW-1 and SDJA-1 on bentonite slurry

rheological and filtration properties
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Table 4 Compatability test of SDJA-1 and NW-1 with various additives

weJr RKWLFLBE /mPa « s IMPEFEE /mPa « s Y1 J1/Pa IR/ mL
0.5% PAC-H 20. 0 15 5.0
0.5% PAC-H4+0.5% NW-1 7.5 7 0.5
0.5% PAC-H-+0.5% SDJA-1 19.5 14 5.5
1.5% NH4PAN 15.5 15 0.5
1.5% NH4PAN+0.5% NW-1 6.0 6 0
1.5% NH4PAN+0. 5% SDJA-1 10. 0 9 1.0
0.5% FA367 12.5 6 6.5
0.5% FA367+0.5% NW-1 9.0 6 3.0
0.5% FA36740.5% SDJA-1 14.0 8 6.0
0.5% XC 24.5 12 12.5
0.5% XC+0.5% NW-1 22.0 10 12.0
0.5% XC+0.5% SDJA-1 24.0 12 12.0
4. 0% I 13.5 5 8.5 23.0
4.0% ¥ +0.3% PAC-H 27.0 16 11.0 11.0
4. 0% 33 +0.3% PAC-H+0.5% NW-1 46. 5 12 34.5 13.0
4.0% 33 +0.3% PAC-H-+0.5% SDJA-1 24.5 15 9.5 10. 4
4. 0% I 41 0% NH,PAN 5.0 A 1.0 9.0
4.0% 3% +1.0% NH,PAN+0.5% NW-1 20.5 6 14.5 39.4
4. 0% 3 +1.0% NH,PAN+0.5% SDJA-1 5.0 4 1.0 11.0
4. 0% HA +0. 3% FA367 22.0 12 10. 0 11.6
4. 0% 3W 4+0.3% FA367+0.5% NW-1 20. 5 10 10. 5 33.0
4. 0% 33 40.3% FA36740.5% SDJA-1 21.0 11 10. 0 11.0
4. 0% 3% +0. 3% XC 26.5 9 17.5 12. 6
4. 0% 33K +0.3% XC+0.5% NW-1 47.0 14 33.0 24.0
4. 0% HI +0.3% XC+0.5% SDJA-1 25.0 11 14.0 12.8
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