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Introduction and application of high temperature resistant

multi-component intercalated expanded graphite material
WU Xuepeng
(SINOPEC Research Institute of Petroleum Engineering Co., Ltd., Beijing 102206, China)

Abstract: With the increasing exploration and development of deep and ultra-deep wells, harsh conditions such as high
temperature and high pressure put forward higher requirements for drilling fluid. In view of the difficulty of conventional
wellbore strengthening materials to meet the high temperature and high pressure in ultra-deep drilling process, research
has been conducted on a graphite material which can expand at 150°C, and its characteristics of plugging and fluid loss
reduction in high temperature drilling fluid have also been explored. Expanded graphite is a kind of flexible expansion
material with high temperature resistance (500°C ) , high expansion performance and self-lubricating property. The
initial expansion temperature of the existing expanded graphite is generally higher than 300°C, and cannot expand at the
bottomhole temperature. The multi-component oxidation intercalation method was used to prepare the expanded
graphite material with initial expansion temperature reduced from 300°C to 150°C. The expansion mechanism of the
multi-component oxidation intercalation is examined, and its plugging and filtration performance in high temperature
drilling fluid is further investigated.
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Fig.2 Infrared spectra of three types of graphite
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Fig.3 X-ray diffraction patterns of three
types of graphite
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Fig.5 Dispersion stability of expanded graphite

suspended in surfactant solution
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Fig.6 Thermal stability of expanded graphite
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Table 1 Effect of expand graphite on filtration of
drilling fluid
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Fig.7 Reaction and expansion process



72 R TR

202345 H

CL 4 JZ 5 & — Bl i S0 B 48 J2 57, £ 130 'CF
SRR 5 VK S RAR JZ R Bk 45 118 °Co Il
T Ry it 26 P8 T A7 820 2 6] 1 97 2 500 2 et i VX
A i 16 7 A B R AR (2 CL, O, LR ZE K
2R ) e 32 IR 2 () 9 R I T 2 e e R O A
ToAR 7 B B AT B, B JZ A 3K 180 HE 0 AR T )2 8]
BE— IO R R B 1 8 UKL e A T AR
A o F T 50 A R 2 v R B A D
A AT 5) IR I K B J= A P AR L

B B2 M A7 S5 BB b, AR L 3 2
I T W A 2 Bt Al 0 0 3 e v 5 e T K A
AT AR WO EE T R il 26 0F T A

TRRFRZ I, DT X 3 J2= 1) ol 28 4 S BRAT Ak B 3, G
Wit Al 1 R O 2 B A LA A P 8 B o R A A
S8 TE R S A N T A B /D B B S AT BRI
AT R M T2 /N AL B SR B I iR AT 3, )=
i T 2K A 28 A /N SRR v R R A IR R K, 32
BIR 2 ] PR £ A BRREZ Ji ] A AR v 8 B ORI S
) vy i vy 50 I B S8 A BE SR AL A o Bl AR PR
e B K A1 2R 2 2 5 BE TR RO D IR O, A 2R
FI B I 0 e A B e i 2 R R B I R A, T
AR S BRI AR B H 0 0 % 9 [ I, % B e 1) —
ONERGRT TR (N

B8 BEKASHANMEREEKIERE

Fig.8 Expansion plugging with expanded graphite getting into fractures in formation
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