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Abstract: An acidizing self-diverting agent ADDA with low viscosity and automatic thickening with acid
rock reaction was obtained by free radical aqueous solution polymerization of acrylamide (AM), 3-(~V,N-
dimethylaminopropyl)methylacrylamide (DMAPMA), octadecyldimethylallylammonium chloride (DMAAC-
18) and 4-acryloylmorpholine (ACMO). The optimal conditions for the synthesis of ADDA were obtained
by single factor of experiment as follow: n(AM) : n(DMAPMA) : n(DMAAC-18) : n(ACMO) = 90 :
10 : 1.8 : 10, initiator dosage (based on the total mass of monomers, the same below) of 0.5%, monomer
content (based on the total mass of monomer solution, the same below) of 30%, reaction temperature of
55 °C, reaction time of 6 h and system pH of 7. The structure of product was characterized by FTIR and
HNMR. At 90 °C, the apparent viscosity of 1.3% (based on the total mass of HCl solution, the same below)
ADDA acid viscosity increased from 6 mPa:s of ADDA fresh acid to 126 mPa:s, which had good diverting
performance. The apparent viscosity of 1.3% ADDA spent acid was 70 mPa:s after shearing at 90 °C for
1h at 170 s, indicating that ADDA spent acid had good temperature resistance. At 90 °C, the apparent
viscosity of 1.3% ADDA self-diverting acid of spent acid with iron ion stabilizer, drainage aid and high
temperature corrosion inhibitor was increased by 54 mPa-s compared with that 1.3% ADDA without
acidification admixture, indicating that ADDA processed good compatibility.
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Tablel Monomer ratio optimization

n(AM) : n(DMAPMA) :

PR 2 WL 3 /(mPar s)

o
H n(DMAAC-18) : n(ACMO) 0 g CaCO; 13.76 g CaCO;  27.52gCaCO; 41.28gCaCO;  55.04 g CaCOs
1 88:5:1:6 18 27 48 75 183
2 90:4:1:5 21 30 90 183 324
3 84:7:12:78 15 18 27 63 150
4 88:6:14:46 21 36 69 252 357
5 92:3:1:4 18 24 48 105 321
6 91:5:14:26 30 39 69 210 318
7 89:7:12:28 15 24 39 69 210
8 90:5:16:34 30 33 90 330 390
9 85:10:16:34 15 21 42 96 294
10 84:10:14:46 27 33 72 210 393
11 88:7:16:41 30 36 57 189 402
12 86:9:16:4.1 12 18 27 60 207
13 90:5:18:32 12 21 36 93 240
14 90:5:2:3 9 18 27 126 363
15 90:10:1.8:10 15 24 39 147 399
16 80:15:1.8:10 21 24 48 105 246
17 90:20:18:15 12 21 30 75 153
18 100: 20:1.8: 20 18 27 48 141 264
19 100:10:1.8: 10 21 27 63 171 309
20 120:10:1.8: 10 18 27 45 186 306
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Fig. 1 Optimization of initiator content
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Fig. 2 Optimization of reaction temperature
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Fig. 5 FTIR spectrum of self-diverting agent ADDA
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Fig. 6 HNMR spectrum of self-diverting agent ADDA
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Fig. 8 Diverting performance of ADDA acid solution with
different contentsat 90 °C
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Fig. 9 Effect of sodium chloride dosage on ADDA acid
diverting performance
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Fig. 11 Effect of water content on apparent viscosity of
ADDA self-diverting spent acid
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Fig. 12 Effect of acidification admixture on diverting
performance of ADDA at 30 °C
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Fig. 13 Effect of acidification admixture on diverting
performance of ADDA at 90 °C
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resistance of ADDA spent acid solution
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Fig. 15 Effect of water content on apparent viscosity of
ADDA self-diverting spent acid containing
acidification admixture
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Table 2 Solution composition of simulating different acid
rock reaction degree

F5  20%HCl/g ADDA/g  /Klg CaCl,/g %zﬁ?
1 200 2.60 0 0.00 6
2 150 2.68 56 0.00 18
3 150 2.68 56 16.27 39
4 100 241 85 0.00 27
5 100 241 85 30.43 54
6 50 2.30 127 0.00 33
7 50 2.30 127 45.52 93
8 15 2.24 157 0.00 36
9 15 2.24 157 56.24 144
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