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Study on hyper-branched poly ( ethyleneimine ) as shale inhibitor
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Abstract: The application potential of Hyper-branched poly ( ethyleneimine) ( PEI) as high-performance shale inhibitor in
water-based drilling fluid was studied. The inhibitive performance of PEls with different relative molecular weight was evalua-
ted by bentonite linear swelling test, inhibition test, sediment test, and shale dispersion test, through which the influence of
PEIs with different relative molecular mass on the performance of clay-free drilling fluid was investigated. The results indicate
that PEI can effectively inhibit the hydration dispersion of bentonite and shale. Among all the tested samples, it is found that
PEls with molecular weight ranging from 600 to 750000 show the best inhibitive performance. For the PEI with low molecular
weight the hydration swelling and dispersion of bentonite is inhibited through inhibiting crystalline swelling and neutralizing
negative charges on outer surfaces of bentonite crystals. However, PEI with high molecular weight PEI inhibits the swelling
and dispersion of bentonite through bridging effect of hyper-branched polymer chains. Although the inhibitive performance of

PEI with high molecular weight is excellent, its compatibility with negative charged polymer-typed additives is poor. Howev-
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er, PEl with low molecular weight has no negative effect on the rheology and the filtrate loss of drilling fluid. Also, it can in-

crease the shearing force of the system slightly and improve the capacity of carrying and suspending rock debris and weighting

material.

Keywords : drilling fluid; shale inhibitor; wellbore stability; poly( ethyleneimine) ; hyper—branched
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Table 1 Mineral composition of bentonite and

shale cutting used for evaluation tests
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Fig.1 Linear swelling curves of bentonite in PEI

solutions with different molecular weight
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Table 2 Compositions of clay-free drilling fluids containing PEI
oy 597
1 57K +7% KC1+0. 3% XC+3% FEHY+0. 75% PAC-LV+RH-3+0. 2% MgO+6% MM E5 +15% A1 (pH=8)
2 157K +7% KC1+0. 3% XC+3% RS +0. 75% PAC-LV+RH-3+1% PEI-600+0. 2% MgO+6 % # ik FR 55 +15% T A1 (pH=8)
3 7K +7% KC1+0. 3% XC+3% FEK3+0. 75% PAC-LV+RH-3 +1% PEI-1800+0. 2% MgO+6% B 4R R 55 +15% A1 (pH=8)
4 57K +7% KC1+0. 3% XC+3% FEHS+0. 75% PAC-LV +RH-3+1% PEI-10000+0. 2% MgO+6% B4R ERES+15% T 41 (pH=8)
5 7K +7% KC1+0. 3% XC+3% FEHS+0. 75% PAC-LV +RH-3+1% PEI-60000+0. 2% MgO+6% #BANGRARES +15% 41 (pH=8)
6 17K +7% KC1+0. 3% XC+3% FERS+0. 75% PAC-LV+RH-3+1% PEI-750000+0. 2% MgO+6% #BZARHKERE5+15% A (pH=8)
=3 SGERZHETIRLTIHEHFRERIIERE
Table 3 Properties of clay-free drilling fluids containing PEI
G AV/(mPa - s) PV/(mPa + s) YP/Pa bo/ D, G/ Gy FL,p/mL R/ %

1 28.0 19 9.0 5/3 2.5/3 4.0 60. 0

2 30.5 18 12.5 6/4 3/4.5 5.6 88.6

3 36.0 22 14.0 9/6 4/5 5.6 72.1

4 34.5 23 11.5 6/4 3/3.5 4.4 76.3

5 34.5 25 9.5 2/1 1/1.5 5.2 72.4

6 38.0 30 8.0 2/1 1/1.5 5.2 80. 6

3 = B U KA RE , e 41 1 8505 da e 16 2 RH X o3
L]
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