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Table 1 Rheological property of xanthan gum and self-assembly system

b, D, Gel,,. ,/(Pa/Pa) AV/mPa-s PV/mPa-s YP/Pa (YP/PV)/(Pa/mPa-s)
» W7 6 4.0/5.0 12.0 6 6.0 1.00
90°C 4 3 1.5/1.5 9.5 5 45 0.90
- Wi 8 7 4.0/5.5 14.0 7 7.0 1.00
90°C 6 5 3.0/3.5 11.0 6 5.0 0.83
3 R 10 9 4.0/5.5 16.0 7 9.0 1.29
90°C 5 4 2.0/2.5 11.0 5 6.0 1.20
4 W8 7 4.5/5.5 15.0 7 8.0 1.14
90°C 7 6 4.0/4.5 14.0 7 7.0 1.00
W8 7 4.0/5.5 145 7 7.5 1.07
> 0°C 6 5 2.5/3.0 12.0 6 6.0 1.00
R 13 11 5.5/7.5 20.5 7 13.5 1.28
o 90°C 10 9 5.0/6.0 18.0 8 10.0 1.25
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1# 0.4%XG

2# 0.4%XG+0.3%CaCl,

3# 0.4%XG+1.8%S+1.8%p-CD

4# 0.4%XG+1.8%S+0.3%CaCl,

5# 0.4%XG+1.8%p-CD+0.3%CaCl,

6# 0.4%XG+1.8%S+1.8%p-CD+0.3%CaCl,
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Fig. 5 (a) Xanthan gum microstructure; (b) Self-assembly system microstructure

®2 BERGRMTETRE

Table 2 The resistance to salt and calcium of self-assembly system

D, D, Gel,,. . /(Pa/Pa) AV/mPa-s PVimPa-s YP/Pa (YP/PV)/(Pa/mPa-s)

» B 7 6 3.5/5.0 15.0 8 7.0 0.88

90°C 2 1 0.5/0.5 8.0 5 3.0 0.6
- R 8 7 4.0/5.5 145 7 7.5 1.07

0°C 2 1 0.5/0.5 7.5 5 25 0.50

H 8 7 4.5/6.0 17.0 8 9.0 1.13
3 90 °C 6 5 3.0/3.5 13.0 6 7.0 1.17
4 A 1110 5.5/7.5 20.0 9 11.0 1.22

90 °C 6 4 2.5/3.0 13.0 6 7.0 1.17
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Table 3 The resistance to high temperature of self-assembly system

D, D, Gel,. ., /(Pa/Pa) AV/mPa-s PV/mPa-s YP/Pa (YP/PV)/(Pa/mPa-s)
” R 7 6 3.5/4.5 13.5 6 7.5 1.25
150 °C 2 2 1.0/1.0 6.0 4 2.0 0.50
- B 8 7 4.0/5.0 13.5 6 7.5 1.25
150 °C 1 1 0.5/0.5 3.0 2 1.0 0.50
R 7 6 3.0/4.0 19.0 9 10.0 1.11
3" 150 °C 5 4 1.5/2.0 10.5 6 45 0.75
4 W 8 7 4.0/5.5 17.5 10 75 0.75
150 °C 1 1 0.5/0.5 3.5 3 0.5 0.17
s gl 8 7 4.5/4.5 15.0 7 8.0 1.14
150 °C 1 1 0.5/0.5 4.0 3 1.0 0.33
o B 7 6 3.5/45 18.5 9 9.5 1.06
150 °C 6 5 2.5/3.0 11.0 5 6.0 1.20
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Table 4 The rheological properties of clay-free water base drilling fluid
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Preparation and application of self-assembly system based on xanthan
gum and f-cyclodextrin in clay-free water based drilling fluid

JIANG Guancheng'!, WANG Kai', XUAN Yang?, HE Yinbo', SONG Ranran'
1 MOE Key Laboratory of Petroleum Engineering, China University of Petroleum, Beijing 102249, China
2 SINOPEC Research Institute of Petroleum, Beijing 100101, China

Abstract This paper investigated the network system self-assembled by f-cyclodextrin, surfactant and xanthan gum, based
on the theory of supramolecular self-assembly, andanalyzed the microstructure of the self-assembly system by Transmission
Electron Microscopy(TEM), and evaluated the tolerance to temperature, salinity, calcium and its rheological properties. The
network system greatly improved shear thinning and resistance to temperature, salt and calcium of xanthan gum. The micro-
structure difference between xanthan gum and the self-assembled system was evident, and the self-assembly system had obvious
reticular conformation. The shear thinning and rheological properties of self-assembly system were superior to xanthan gum
alone at low shear rates. The self-assembly system can tolerate saturated sodium chloride(26.5%), 4%CaCl, in 90 “C and resist
high temperature(150 °C at least). Clay-free water-based drilling fluid with the self-assembly system had excellent rheological
properties. The drilling fluid system with density of 1.6 g/cm® aged at 150 °C had excellent filtration, and the filtration loss at
High Temperature and High Pressure(HTHP) was 10.2 mL. All of the results suggested that supramolecular self-assembly greatly
improved tolerance to temperature, salt, calcium and improved the shear thinning properties of xanthan gum, and promoted the
application of clay-free water based drilling fluid in oil fields.

Keywords xanthan gum; self-assembly; f-cyclodextrin; salt-resistance; clay-free drilling fluid
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