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The Prospects of Applying Shape Memory Polymer in Petroleum Engineering

WANG Minsheng, GUANG Xinjun, KONG Lingjun
(Sinopec Research Institute of Petroleum Engineering, Beijing,100101, China)

Abstract: Shape memory polymer is one of the most highly recognized new materials in the world. In
recent years,the research and experimental application of such materials have been implemented in petrole-
um engineering. This paper explains the memory effect mechanism of such polymers and its advantages in
petroleum engineering. It also analyzes its application in foreign petroleum engineering,and proposes poten-
tial applications in smart plugging drilling fluids, swellable cement,intelligent expandable proppant,re-frac-
turing diverting agents and sand control screens liner. In addition,it describes the related key technologies
in petroleum engineering including physical mechanism of shape memory, specific structural design,evolu-
tion law and prediction of downhole mechanics,and parameters optimization of the shape memory polymer
system. A study of the basic theories and technologies based on those key technologies mentioned above is
recommended. Further,we are recommending incorporating such polymers into petroleum engineering ap-
plications as soon as possible through field tests to improve the benefits of oil and gas exploration and de-
velopment and to reduce the cost of operations.
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Fig. 1 Memory effect mechanism of the ther-

mally induced shape memory polymer
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Fig.2  Comparison of cumulative losses with different

plugging muds

ik . — @B T KA S 2EERE .

TEARACAL TR A W AE Ry v I ik oK e 5 5, ] 7E
50~120 C I AK » A 5 7K U8 2% Hh 1 7K R4k 24 41 4%
JeHE RN % 7K Ue A 18 7 2 VE B B2 e #K /0N L g B Ik
FKE A T AL B 5 B 2 B A AR . DA R T K T8 3
) AR 58 R 1 S — B B A B i T A S Y R
i K YR s A, TR GEAZ BT Bk K 8 S n ) 3 2R
e e S E S e R R U N [ S
I -HLRAG B0 0 2 T 25 i 4 58 iU, SMP AT TE
MRS T PR R IE 2 € IF w1 10 A7 0, W T
2 Il S EE S AT PR A A B ) 4R B A AR K e
Rk

6 5y Wi % AR M 57 K 2% AL D. Taleghani 45 A
TEJE T IR AEAZ W] B Bk 7K U AR 3R 10 = N 56 F
LRI ZE AR KA KR 5 SMP i &2 4k
PR UL 3), SMP Mt 5% B, 7K U6 A B2 Ik
YR 0. 47 % HEF AT SMP in & 2 5 & 9 % i,
KgAK R 20 1.00%

057

—8— 24h
L —8— 96h

=
s

=
e

RIEA IR, %
o
(3=

=

2.0 25 3.0 35 4.0 4.5 5.0 55
SMPiffnkt, %

tn

3 90 C,21 MPa M TKEAMAKES SMP INEKX R
Fig. 3 Expansion rate of cement paste with the dosage of SMP
under 21MPa at 90 C
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SMP fill e, % DU 38 B/ MPa HRPERL R/ MPa
0 29. 65 1111.37
2 25. 86 913. 69
3 23. 96 840. 75
5 18.10 741. 40
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