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Abstract: In order to achieve effective plugging of high salinity oil reservoir, temperature and salt-resistant
polyacrylamide (TS-2) was prepared from aqueous polymerization of acrylamide (AM), 2-acrylamide-2-
methylpropanesulfonic acid (AMPS) and 4-acrylylmorpholinium (ACMO), and crosslinked with chromium
acetate at 150 °C to obtain high salt-resistant plugging sealer (TSP-2). TSP-2 was characterized and
analyzed by FTIR, 'HNMR, SEM as well as rotary viscometer and rheometer, while its plugging
performance was further evaluated by self-made sand-filled tubes with different permeability, with the
cross-linking mechanism between chromium acetate and TS-2 discussed. The results showed that the TSP-2
prepared via cross-linking for 6 d exhibited the highest apparent viscosity (94400 mPa-s), and stable elastic
modulus as well as viscous modulus at different frequencies (0.1~10 Hz) and shear stresses (0.1~10 Pa).
The sealing rate of TSP-2 sand filled pipes with fluid permeability of 458~873 mD were all above 96%, and
the breakthrough pressure gradient was 4.52~17.64 MPa/m. The cross-linking between TS-2 with
chromium acetate could be divided into induction phase, acceleration phase and stable phase. Through the
Cr’" and hydroxyl bridge reaction released by hydrolysis of chromium acetate, a rich and orderly
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cross-linking network structure was gradually formed inside the gel, resulting in the apparent viscosity of

the gel changing slowly to increasing rapidly, and finally becoming stable.

Key words: formation water; low strength; slow crosslinking plugging gel; cross-linked network; plugging

effect; oilfield chemicals
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Table 1 Results of produced water quality analysis
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Fig. 1 FTIR spectra of TS-1 and TS-2
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Fig. 3 SEM images of TSP-1 (A) and TSP-2 (B~D) at
different crosslinking times
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Fig. 5 Change curves of G’ and G" of TSP-2 with shear stress (A~F) and frequency (A'~F") at different crosslinking times
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Fig. 6 Change curves of breakthrough pressure gradient
and plugging rate with permeability
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