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Fig. 1 3 readings variation with bentonite addition
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Tab. 1 Cuttings recoveries of different inhibitors
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Fig.2 Cuttings recoveries of SDA and KCI at different temperatures
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Fig.3 Bulk hardness curves of various inhibitors
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Fig. 4 Effect of different inhibitors on Na-montmorillonite interlayer space
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Fig. 5 Linear swelling curves of bentonite in different solutions
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Fig. 6 Linear swelling curves of bentonite modified with different
inhibitors in deionized water
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Tab.2 Compatbility of SDA with various additives

FE i $6 #3  AV/(mPas) PV/(mPas) YP/Pa
1%PAC-L 1.0 0.5 145 13.0 15
1%PAC-L+SDA 1.0 0.5 155 15.0 0.5
0.5%PAC—H 1.0 0.5 21.5 16.0 5.5
0.5%PAC—H+SDA 1.5 1.0 23.0 14.0 9.0
0.5%KPAM 1.0 0.5 75 5.0 2.5
0.5%KPAM+SDA 1.0 0.5 7.5 5.5 2.0
0.5%PHPA 7.0 6.0 26.5 16.0 10.5
0.5%PHPA+SDA 6.0 5.0 26.0 16.0 10.0
0.5%FA367 2.0 1.0 155 10.0 55
0.5%FA367+SDA 1.0 0.5 14.0 9.0 5.0
0.5%XC 1.0 100 16.0 6.0 10.0
0.5%XC+SDA 11.0 9.5 16.0 6.0 10.0
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Tab.3 NaCl resistance test results of polyamine water-based drilling fluid

/% PG #6 #3  AV/(mPas)  PV/(mPa-s) YP/Pa YP/PV FLapr/mL
0 TR 7 5 475 33 14.5 0.44 6.0
PRE 1 9 50.0 32 18.0 0.56 16.2
5 TR 7 5 47.0 33 14.0 0.42 3.6
PRE 1 9 55.0 36 19.0 0.53 16.0
10 TR 7 5 50.0 36 14.0 0.39 5.4
WRE 12 9 57.0 37 20.0 0.81 14.0
s IR 7 5 55.0 40 15.0 0.38 6.0
WRE 12 9 60.0 40 20.0 0.50 12.0
20 TR 7 5 575 41 16.5 0.40 6.8
WRE 12 9 61.5 41 20.5 0.50 11.6
36 TR 8 6 67.0 49 18.0 0.37 42
WRE 13 10 74.0 49 25.0 0.51 6.8

F 4 BIRSEHBE R CaCl, ITEMIRER

Tab. 4 CaCl, resistance test results of polyamine water-based drilling fluid

/% A #6 #3  AV/(mPas)  PV/(mPa-s) YP/Pa YP/PV FLapr/mL

0 TR 7 5 47.5 33 14.5 0.44 6.0
PEE 1 9 50.0 32 18.0 0.56 16.2

05 TR 6 4 435 31 125 0.40 438

’ PRE 1 9 53.5 37 16.5 0.45 44
Lo IR 5 4 43.0 31 12.0 0.39 5.0

’ R 9 7 41.0 29 12.0 0.41 48
s TR 6 4 445 32 12.5 0.39 52

' PIRfG 8 6 375 26 11.5 0.44 44
20 TR 5 4 42.5 30 12.5 0.42 5.4

' HIRE 8 6 33.5 23 10.5 0.46 4.0

(3) ¥is Lisyk PR RE RSN ) ¥¥En, Wk B TR, X &R T

ORI Vb A 4R 8, AHE A 100 HURI ABIMAJR R B BUARFRERID) ) BT 45
ABVEEMR, BEARIERE b, 3 s I, SRR, RIMOKIER AR R BA BRI TTATE TS
W b inE RS, R R IR AR R B BeRE.

RS RESARERRS LSRMNLER

Tab. 5 Cuttings resistance test results of polyamine water-based drilling fluid

i/ % Ak #6 #3  AV/(mPas)  PV/(mPa-s) YP/Pa YP/PV FLp/mL
0 IR 7 5 47.5 33 14.5 0.44 6.0
PEE 1 9 50.0 32 18.0 0.56 16.2
s PIRRT 6 5 50.5 36 145 0.40 2.8
PERE 1 10 52.5 31 21.5 0.69 7.8
10 IR 7 5 52.5 38 14.5 0.38 3.4
WER 14 11 69.0 45 24.0 0.53 5.6
15 IR 8 6 57.0 40 17.0 0.43 3.0
WEF 16 13 72.5 49 23.5 0.48 4.4
20 PRI 9 7 62.5 44 18.5 0.42 3.4
WEF 16 13 73.5 49 24.5 0.50 3.6
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Experimental Study of the Shale Inhibition Between Polyamine and
Potassium Chloride

Zhong Hanyi!, Huang Weian', Qiu Zhengsong', Huang Daquan?, Wang Fuwei'
1. College of Petroleum Engineering, China University of Petroleumm, Dongying, Shandong 257061, China
2. Drilling fluid service of Bohai Drilling and exploration Engineering Company Ltd., Dagang, Tianjin 300280, China
Abstract: Polyamine water-based drilling fluid is considered to be high performance most approaching to the properties of
water-based invert emulsion mud developed in recent years. Because of the unique molecular structure and outstanding inhibi-
tion, the new polyamine shale inhibitor has been showing more and more attention. The inhibitive properties between polyamine
and potassium chloride were evaluated by bentonite inhibition test, buckle hardness test, shale hot-rolling dispersion test, s-
lake durability test, shale linear swelling test and the interlayer spacing measurement and so on. The results indicated that,
compared to potassium chloride, polyamine can suppress clay hydration and dispersion with low concentration but long effect.
Also polyamine exhibits high temperature resistance. Compatibility tests indicated that polyamine is compatible with bentonite
and common additives. Based on SDA, polyamine water-based drilling fluid was developed. The experiments demonstrated
that the system shows high performance of anti-salt, anti-calcium and anti-cuttings pollution.

Key words: polyamine; potassium chloride; inhibition; clay hydration; wellbore stability

9 B A REESRMAE: http :/www.swpuxb.com




	实验材料与仪器
	2聚胺与氯化钾抑制性能对比实验研究
	抑制膨润土造浆实验
	页岩滚动分散实验与耐崩散实验
	屈曲硬度实验
	2.4X–射线衍射分析粘土层间距
	页岩膨胀实验

	3聚胺配伍性实验评价及抗污染性能
	3.1聚胺配伍性实验评价
	抗污染性能评价
	抗CaCl2污染

	作用机理分析
	结 论
	参考文献
	作者简介

