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Recyclable and Highly Inhibitive Stable Foam Drilling Fluid

Shu Xiaobo,Meng Yingfeng, Wan Liping,Li Gao,Liu Houbin,Zhang Yurui

(State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation( Southwest Petroleum Uni-
versity) s Chengdu, Sichuan,610500, China)

Abstract: Recyclable and highly inhibitive stable foam drilling fluid was researched to reduce the large
amount of disposable foam and related materials and solve wellbore stability issue in foam drilling. Based on
the foam circulation and shale inhibition mechanisms,the recyclable and highly inhibitive stable foam drill-
ing fluid was developed through the performance evaluation of different chemical agents. The comprehen-
sive performance of the foam drilling fluid was evaluated through conventional foam performance evalua-
tion,foam circulation performance test and shale inhibition performance test. The results showed that the
foam drilling fluid kept above 400 mL foam volume with the hot rolling temperature of 130 ‘C,the NaCl
mass fraction of 15% ,cuttings content of 15% and kerosene content of 15% ,indicating good temperature
tolerance and contamination resistance, Through the pH adjustment, the foam drilling fluid could keep a
500 mL foam volume after the eight foam circulation. The recovery rates of the shale in the foam drilling
fluid stay above 96% both in the first and second rolling recovery tests and the shale kept a great hardness
that was similar to the hardness of white oil treated shale. Thus, the foam drilling fluid not only could avoid
the large accumulation of foam on the ground and save drilling costs,but also could effectively prohibit clay
hydration and swelling for an extended period, and consequently enhance the wellbore stability in foam
drilling.
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Fig. 1 Liquid film characteristics of foam in alkaline and
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acid conditions
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Fig. 2 Inhibition mechanism of amine inhibitors
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Fig. 3 The effect of pH value on FPH foam performance
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Table 1 The effect of foam stabilizer on FPH foam performance

F 5 RAEFAE . % R/ mL IR/ min
0.1 600 14.12
0.2 550 26. 90
XC
0.3 510 52.15
0.4 500 63.47
0.1 640 8. 60
0.2 530 13.23
CMC
0.3 540 17.45
0.4 520 20. 06
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Table 2 Test results of hot rolling dispersion
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1# 0. 80 % FPH+0. 25 % XC 18. 50

0.80% FPH0. 25 % XC+
24 93. 35 90. 46
0.40%PPVA

0. 80% FPH -+ 0. 25 % XC+
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0. 80% FPH+0. 25 % XC+
44 96. 91 96. 03
0. 40 %PPVA+3.00% DA-1
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Fig. 4 Bulk hardness test results of shale treated by

different treatment fluids
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Table 3  Basic properties of foam drilling fluid

oE S KRB/ mL M FE W] /min
HURPR TP 510 36. 08
MR BT +15 % NaCl 490 25. 85
LIRS F I+ 15 96 K3 410 17.08
WIREIF R+ 15 %58 490 30. 28
WK 130 “CHIE 16 h 460 12.15
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Fig. 5 Returned fluids before and after acid injection
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Fig. 6 Foam circulation test results of foam drilling fluid
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Table 4 XRD analysis results of bentonite treated by different

treatment methods

R 25 26/ (%) JZ 8] /nm
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Table 5 Hot rolling dispersion test results of shale in different

treatment fluids

oF S — IR, % ZRIEK IR, %
K 15. 72
1 98. 25 14. 68
5% WA B +10%KCl 53.70
0.5% KPAM 95. 40 15.12
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Fig. 7 Bulk hardness test results of shale treated by

different treatment fluids
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