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Study of a Thermosetting Resin-Magnesia Cement Composite for Cementing

CHEN Lei, ZHOU Shiming, ZHAO Yan, GAO Yuan, TAN Chunqin, XU Chunhu
(Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract: Due to the fact that a set cement is characterized by high brittleness and large volume shrinkage after
cementing, and also that the cement sheath is easily damaged during large-scale fracturing and production process, resulting in
poor bonding quality and causing sustained casing pressure (SCP), etc., research on the composite material, i.e. thermosetting
resin-magnesia cement was conducted. The thermosetting resin, magnesia cement skeleton material and curing agent were
optimized, and a team developed coagulator and composite material of thermosetting resin and magnesia cement. An indoor
test showed that the composite material had the density of 1.1-1.8 g/cmS, compressive strength of more than 14.0 MPa after 24
hours, and elastic modulus of 2—4 GPa, which can withstand stress fatigue damage of 70 MPa, and present better sealing and
damage resistance than oil well cement. The field test results indicated that the composite material of thermosetting resin-
magnesia cement was convenient for mixing at well site. Further, is was fully compatible with conventional well cementing
equipment and process. It has with good field applicability and sealing effect. The research suggested that the composite
material could completely solve the problems of oil well cement, even substitute the well cement for sealing the oil and gas
layer, combined with SCP wells treatment and oil and gas wells abandonment, etc., so as to ensure the sealing integrity of oil

and gas wells.
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Table1 Performance comparison of various kinds of Perform-
ances of various types of thermosetting resins
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Table 2 Compressive strength of M(X) with different proportions
after curing for 72 hours at different temperatures

AN RIS B4 58 B2/ M Pa

M(X)RYRCEE

25 C 50 C 70 C 90 C
10.8 : 1.0 : 20.0 21.78 19.52 28.76 38.15
12.0: 1.0 : 23.0 22.47 20.09 21.27 22.52
133:1.0:263 20.33 17.35 19.27 22.14
14.8 : 1.0 : 30.0 19.90 16.78 17.62 19.51
16.5: 1.0 : 34.0 21.88 21.43 18.38 15.89
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Table 3 Effect of the proportion of M(X) and R on the compress-
ive strength of composite material
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Table 4 Effect of each component proportion on the mechanical performance of composite material
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1.00 : 0.44 : 0.08 17.2 18.5 19.7 32
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Fig. 1 Static gelation curve of composite material at 90 °C

LT AT LA, 22 R B I EE R IS LR, 4
[T P AR} i — B SEK U 52 5 A RHEE 90 °C B AU H B 18
min B [ AL A TR R 1 A R 5 [ Ak B ]
WA TE 20 min LAY . F LT UL, 75 ZEF A3 A A
EER, (%2 A A REE B T RT o mT 4, DA A2
PRI 18 FH it T 2R

TG PR U I K e H 2% 45 590 1Y) R 5 2L
F, AR 90 C N IR IR R 2 8 R 5 1156 25
R s i,

R 5 90 C TFERAMIKREEFIE S MR E LI
Table 5 Effect of common oil well cement retarder on the curing
of composite material at 90 °C
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Table 6 The coagulation effect of the developed coagulator under

normal pressure
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Table 7 Results of the coagulation test with coagulators NP3 and
NP4 at different temperatures

i 'S Wi MWEE/°C [EALETE]/min
1 M(X)+12%R+20%NP4 100 199
2 M(X)+12%R+18%NP4 90 211
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Table 8 Elastic modulus of composite material at different curing

temperatures
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Fig.5 Results of pressure loading and unloading test for composite material
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Table 9 Comparison of fatigue test results between composite ma-

terial and oil well cement
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