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Figure 1 Infrared spectra of montmorillonite and

composite modified organic montmorillonite.
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Figure 2 XRD pattern of montmorillonite and composite

modified organic montmorillonite.
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Figure 3 TG curve of HYG modified organic montmorillonite.
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Figure 4 TG curve of composite modified organic

montmorillonite.
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Table 1  XPS test results of composite modified organic

montmorillonite.
4% FWHM  Area(P) Area(N) JET
(eV) CPS/eV  TPP-2M 4% (%)
Al2p 1.43 2917.28 64.44 3.2
Cls 1.27 93080.18 1304.7 64.71
Ols 2.03 79866.83 463.03 22.97
Si2p 1.78 13173.86 183.94 9.12
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Figure 5 The gelation rates of commercial organic

montmorillonite and composite modified organic
montmorillonite after standing for 90 minutes (a)
and after standing for 4 days (b).
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Table 2 Rheological properties and filtration properties of organic montmorillonite emulsion.

L3 WI/1447 FWF VR v MIAHEE PEERE
HHl+ %At
65 /13 %% (Pa) (mPa-s) (mPa-s) (Pa) % (mL)
i ZAHT 2/1.5 1/1.25 7.5 6 1.5 1045 3.8
i ZWE 2/1.5 0.75/0.75 7.25 5.5 2.25 287 52.4
el ZALHT 2.5/2 1/1 9 7 2 895 3.8
WG 8.5/7 3/4 17 10.5 6.5 1042 7.6
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Table 3  Effect of modifier sequence on the performance of oil-based drilling fluid.

Mol WIVIAY) RUEE BRPERG

e 1 Y171 (Pa) WEFLHEIE (V) &I
6F/3 % (Pa) (mPa-s) (mPa-s)
ZALHT 16/14.5 6.5/9 52 35 17 1288 .
OTAC-HYG Bt
232°C 45/3.5 2.5/4 41 35 6 650
ZALHT 11/10.5 5.25/7.5 44 32 12 1452 .
HYG-OTAC Tt
232°C 3/2.5 3/5 42 37 5 742
332 etk 25% HYG & i R IR, 3hU) Ml sk
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232°CEM G, HMAVIEREERYE, b 25%.

Fd HYGINEXMEE B IR RS20
Table 4 Effect of HYG addition on oil-based drilling fluid.

ok WV

oS & 6HE bl (Pa) LB (mPas) BB (mPas)  ZI A (Pa)  BRELHIE (V) &E
ZAHT 12.5/115  6/8 46 34 12 1215
12.5%
232°C  2/1.5 1.5/2 40 37 3 625
55y, AT 117105 5.25/7.5 44 32 12 1452
°232°C 325 1525 41 37 4 741 o
il ToHUT
S0% ZALHT 9/8 4.5/6 39.5 29 10.5 1225
(V]
232 °C 2/1 /1.5 39 36 3 721
25, ZALHT 8/7 4/5.5 37.5 29 8.5 1031
* 232°C 215 1512 44 4 2 555
333 E&MHAVL L mE LA Y) g E N, AL INE KT 3%

A A B % N 1.85 g/em RS )5, R EMV) IEIEE BE, IEHES
R, ST EAESEEYL R, WK SeEE L R RRNIEDIRE )T R R AL E
FE R RE R, LI R MK SR, B KB 850 VIME 1600 VAL, WIHEANMES
5T, MESASEAEILMEEMN, G0 LS5k A mENTE R, BA R
TInENT3%0, ZATERARRWEEL. B EEE. 232°CEN)E, 1% EASEA L
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Table 5 Effect of composite modified organic montmorillonite addition on the performance of oil-based drilling fluid.
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232°C 3/2.5 1.52.5 41 37 4 741
ZALHT 14/12.5 6.5/8.5 49 34 15 1621 .
4% 6.4 T
232°C 2/1 1/1.5 41.5 38 35 745
ZALTT 15/14 6.5/8.5 55 39 16 1542 )
5% 6.1 T
232°C 2/1.5 1/1.5 45.5 42 3.5 758
pE A 100%, K FH R H T AN LFLIBA R, 200 °C#
4 5 1B
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Research paper

Preparation and Properties of Composite Modified Organic
Montmorillonite Resistant to 232 °C High Temperature

LI Qiang', LI Chao?, REN Liang-liang?, GENG Tie?, WANG Su-nan?, HU Zheng-wen**, ZHANG Rui?
('Zhanjiang Operation Company of China Oilfield Services Limited, Zhanjiang 524000, China; *Oilfield
Chemicals R&D Institute, China Qilfield Services Co., Ltd., Yanjiao 065201, China; *Southwest Petroleum
University, Chengdu 610500, China)

Abstract Organic montmorillonite, as a key treatment agent in oil-based drilling fluids, has problems such as
low gelation rate in the white oil phase and poor high-temperature resistance. This paper introduces
octadecyltrimethylammonium chloride (OTAC) and a self-made modifier HYG to conduct composite
modification on montmorillonite, aiming to enhance the gelation rate and high-temperature stability of organic
montmorillonite. The prepared organic montmorillonite was characterized by IR, XRD, TG and XPS, and the
results indicated that its structure met the expectations. Gelation rate and rheological property tests were
conducted on the organic montmorillonite, and the results showed that it had a 100% gelation rate and good
rheological control performance. The organic montmorillonite was applied to the oil-based drilling fluid system
and a systematic performance evaluation was carried out. The experimental results showed that the system had
good rheological properties, sedimentation stability, emulsion stability and filtration loss reduction performance.
After aging at 232 °C for 16 h, the sedimentation stability of the system was good, and the high-temperature and
high-pressure filtration loss was approximately 6 mL.

Keywords Oil-based drilling fluids, High temperature resistance, Organic montmorillonite, Gelation rate
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