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Abstract: Casting leakage treatment agent (CLTA) was prepared from epoxy plant residual oil and
methylhexahydrophthalic anhydride and characterized by FTIR, SEM and metalloscope. The thermal
stability, rheological and mechanical properties of CLTA were further analyzed, followed by
exploration on its permeability, plugging ability, solidification mechanism and degradation mechanism.
The results showed that CLTA displayed good injection performance and controllable curing time. The
CLTA showed an applicable temperature up to 258 °C, indicating that CLTA could be used for
plugging in reservoirs <258 °C. In a simulated environment with a temperature of 100 °C and a
salinity of 8x10* mg/L, the CLTA exhibited a compressive strength of 41.93 MPa and a quality
retention rate of 93.1% after 90 d of aging, which demonstrated that the CLTA obtained had excellent
long-term stability and could meet the demand of long-term reservoir water plugging. Meanwhile, the
compressive strength and elastic modulus of CLTA solidified product were 44.77 MPa and 1.62 GPa,
respectively, about 1.77 times and 12.5% of those of G-grade cement. The failure deformation of
CLTA was 7.63%, while that of G-grade cement was only 0.53%, proving that CLTA was superior to
G-grade cement in strength and elastic-plasticity. In addition, CLTA showed a bonding strength of
5.09 MPa, and could be completely degraded by the depressant within 270 h at 80~140 °C.
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Fig. 1 Test schematic of bonding strength
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Fig. 7 Schematic diagram of casing leakage control

ERBEAEANG

& 7 Al A CLTA Ji, CLTA k3| H Ay
7, SRIGIEIVEI, Wi Z421% CLTA, f§ CLTA
fba, EHRE,

2.3.1 CLTA iR T M AL

X CLTA AS[RIEEE B3GR b4 T T I, 455w

&l 8a 7w o

200
4 —=—25°C ——80°C —=—100°C—~—120°C
150
E 100t
=
W&
50 +
0 250 500 750 1000
BYEIER/s
30000
—=—80 °C
25000 ——100 °C
- —4-120°C
20000
E 15000 -
®
#& 10000 -
5000
0 L
0 100 200 300 400 500 600 700
F+f 8] /min

a— R ML b—RfbihZ
8 CLTA i e i<k
Fig. 8 Rheological curves of CLTA
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CLTA [E4L=¥1 SEM K WLE 10, HE 10 7T
DI, CLTA [EL7=4 3 2 LA BROR ORI 2053
i, WURLAEZE 1) EHESIBOR , A BRARURN,
FW] CLTA EA B HLIESRIE . BRORIURLHE51 7T 14 38
CLTA HYFVERLRL, 7552 3000 i, B0k &
TESEADR AR S BB, B CLTA 3267/
BALEITTAENE, T P BHBEAOR

Kl 10 CLTA [EfL™ WA AR A K SEM
Fig. 10 SEM images of CLTA cured product at different
magnifications
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Fig. 12 Effects of K,CO; mass fraction (a) and temperature (b) on CLTA mass retention rate
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Fig. 14 Degradation process of CLTA
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