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Abstract: A polymer AHD for surfactant-polymer self-assembly acidification was synthesized from
acrylamide (AM), sulfonate monomer (HSY) and octadecyl dimethyl allyl ammonium chloride (DMAAC-
18), and characterized by FTIR and GPC. In 20% (mass fraction) hydrochloric acid, AHD and
trimethylstearylammonium chloride (STAC) could form self-assembly acid system via self-assembly. The
viscosity of this system, formed without crosslinking agent at 90 °C with addition amount of AHD and
STAC 1.0% and 0.2% respectively (based on the total mass of hydrochloric acid with 20% mass fraction),
was increased from 3 mPa-s (fresh acid, that is the acid solution before reacting with calcium carbonate) to
288 mPa-s. It was easier to inject fresh acid into the stratum because fresh acid had a lower viscosity in
comparison to the non-crosslinked polymer steering acid. When the oil added was 1.0% [based on the mass
of spent acid (that is the acid solution after reacting with calcium carbonate completely)], the spent acid
after gel breaking showed a viscosity of less than 10 mPa's, maintaining the advantage that viscoelastic
surfactant steering acid could automatically break the gel and facilitate flowback when encountering oil
substances. TEM and DLS analyses indicated that Ca>" promoted the development of bigger aggregates in
the surfactant-polymer self-assembly system, which allowed the steering acid to be diverted.
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Table 1 Effect of monomer molar ratio on apparent
viscosity (mPa-s) of steering acid
pp M(AM) © n(HSY) : TRIR A5 VS N /g
n(DMAAC-18) 0 13.85 27.70 41.55 55.40
1 1.6 : 1.0 : 2.0 3 3 6 12 111
2 1.8:1.0:2.0 3 3 6 18 183
3 20:1.0:2.0 3 3 6 27 201
4 22:1.0:20 3 6 18 30 216
5 24:1.0:2.0 3 3 12 195
6 26:1.0:2.0 3 3 18 186
7 22:12:2.0 3 3 12 15 222
8 22:14:2.0 3 3 9 51 237
9 22:1.6:20 3 3 12 96 237
10 22:1.8:20 3 3 9 69 204
11 22:2.0:20 3 6 12 72 207
12 22:22:20 3 6 15 81 207
13 22:16:1.2 3 6 18 93 231
14 22:16:1.4 3 6 15 84 237
15 22:1.6:1.6 3 6 15 108 258
16 22:1.6:1.8 3 3 12 75 195
17 22:1.6:22 3 3 57 171
18 22:1.6:24 3 3 61 162
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Fig. 1 Effect of monomer content on steering ability of
steering acid
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Fig. 2 Effect of initiator addition amount on steering ability

of steering acid
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Fig. 5 Effect of polymerization time on steering ability of
steering acid
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Fig. 7 Relative molecular mass and its distribution of AHD
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Fig. 9 Effect of different AHD addition amount on steering

performance
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Table 3  Effect of different oil on spent acid breaking
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