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Preparation of Self-healing Microcapsules and
Their Application in Oil Well Cement
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Abstract; The cement sheath may crack during oil and gas production. Due to the microcrack areas of
the cementing cement sheath is difficult to locate, it is possible to self-healing the microcrack by
adding a self-healing material to the cement slurry. The sodium potassium tartrate/urea microcapsules
were prepared by in-situ polymerization method. The structure and microstructure were characterized by
particle size distribution, IR and SEM. In addition, the self-healing intelligent cement slurry system
was prepared by adding the microcapsules into the oil well cement, and its self-healing properties and
influence on the compressive strength and flexural strength of the cement stone were tested. In addi-
tion, the self-healing cement slurry system was prepared by adding the synthesized microcapsules into
the oil well cement, and its self-healing properties in the oil well cement and its influence on the com-
pressive strength and flexural strength of the cement stone were tested. The results showed that the mi-
crocapsules had an average size of 8. 896 pwm, which enables the cement slurry system to have good u-
niformity and improves the excellent particle grading between the microcapsules and the cement. When
the amount of microcapsules was 4% , the compressive strength of cement stone up to 19.3 MPa, and

the flexural strength was 5. 18 MPa after curing for 24 h. The fracture permeability of the cement indi-
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cated that when the crack width was less than 86 pwm, the healing rate can reach more than 85%.

Keywords: microcrack; self-healing; sodium potassium tartrate ; microencapsulation; preparation; oil

well cement
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Table 1 Composition of cement slurry

iy G Fat ?%Mi SYJZ-1 SWJ-1 K
Kik/g /g /g /g /g

CPST-1 600 0 1.8 4.8 264
CPST-2 600 24 1.8 4.8 264
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IR spectrum of microcapsule
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Figure 2 Particle size distribution of the microcapsule(a)
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Table 2 Compressive strength of cement stones

YU R/ MPa

[i5wi)
24h 36h 48h 60h  72h

CPST-1  25.6 29.6 31.9 35.1 38.8
CPST-2 19.3 22.7 26.2 29.5 33.7
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Table 3 Flexural strength of cement stones

Comp CPST-1 CPST-2
FE4rstE]/h 24 48 24 48
Fiirmm i/ MPa  4.73 6.16 5.18 6.54
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