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Properties and mechanism of a new polyamine shale inhibitor

QIU Zhengsong ZHONG Hanyi HUANG Wei’an

(College of Petroleum Engineering , China University of Petroleum, Qingdao 266555, China)

Abstract ; Inhibitive properties of a newly developed polyamine shale inhibitor (SDA) were evaluated by means of novel testing meth-
ods, such as mud-making inhibition of bentonite, buckling hardness and slake durability. The results indicate that highly inhibitive
SDA is superior to the conventional inhibitor (KCID) and equivalent to a foreign product (Ultrahib). The inhibition mechanism of this
polyamine was thoroughly studied by FT-IR, XRD, Zeta potential measurement analyses. The results demonstrate that when low
molecule weight polyamine enters into clay interlayers, dissociated ammonium ions may exchange hydration cationic ions from inter-
layers and reduce hydration repulsion by neutralizing negative charges on the intermicellar surface. Meanwhile, hydrogen bonds
formed between polyamine molecules and oxygen atoms on the siloxane surface in tetrahedral layers of the clay sheet intensily adsorp-
tion further. Both electrostatic attraction and hydrogen bonds jointly bind the adjacent clay sheets together and inhibit the clay [rom
hydration and swelling. Moreover, when adsorption occurs, hydrophobic polyoxypropylene chains of the polyamine cover the clay
surface and render the clay more hydrophobic, which may further inhibit the clay {rom hydration.
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Fig.1 Dynamic shear force with bentonite amount
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Fig.2 Buckle hardness curves of different inhibitors
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Table 1 Cuttings recovery of hot-rolling test and
slake-durability test

007 SRS SE -
TUE R B4y L Tt 7 5
1K 50. 02 22.63
us3o 88. 90 52. 20
SDA30 85. 74 51. 05
KCl170 73. 40 29.73

1. U30 #55% Ultrahib () 5 1 ¢ ¥ 7 30 g/ L: SDA30 32 77% SDA )
Bt B 30 g/ L KCI70 678 KCLAY Bl B 70 /1
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Table 2 Particle size distribution of different test solutions
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Fig.3 FT-IR of Na-MMT and polyamine/Na-MMT composite
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Fig.4 XRD curves of original and modified Na-bentonite

with different concentration polyamine
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Fig.5 Zeta potential of clay variation with inhibitor concentration
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