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1.1

KFPY AM

AA 2- -2- AMPS

MJ-D12 1

AMPS 0.5% MJ-D12

0.03% 537×104

23%

G14

ZP-6 10#

TSP-L30

ZC-1 AM/AA/AMPS

AMPS 8% 1364×104

20% 35%

HX-1 AM/

AA/AMPS AMPS 10%

2128×104 25% 45%

0.38 0.212 mm 40 70

DY202

18

16 522.4 mg/L mg/L

Na + 4329.22 K + 2097.92 Ca2 + 397.16 Mg2 + 106.4

Cl 9591.68 2.5 cm 5 cm

1×10 3 m2

LB20ES waring

ZNN-D6B

0.6 mm HAMZ-IV
15

2

× × =700×6×300

mm × × =700×4×300

mm 1# 2# 3#

4# 0 45°

7#

10#

45° 5#

+ 6# 8# +

9#

1.2

1

242.5 g 1 L

1000 r/min 7.5 g G14

10 min 25 g 20

min 225 g KFPY

30 min GAF-TE

2

25 170 s 1

GAF-TE

5 25

7 30 60 90 d

3

500 mL 1000 mL

500 r/min

5 s

0.1% 0.2% 0.1% 0.15%

3 min

1

2

2
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GAF-TE ZC-1 HX-1

100%

4

NB/T 14003.3 2017 3

5

1# 2#

3# 5# 6#

150 L

6#

5#

6# 15 L

50 L/min

2.1

2.1.1
3 88% +

3% G14+9%

1 1

16 17

TSP-L30

45%

45% KFPY+2% G14+ +

2 2

TSP-L30

18

2.1.2

3

90 d

4 G14 1.5%

1

TSP- L30

d /%

7

0

0

1.5

30

0.3

0.5

5.1
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1.0

9.2

90

1.0

1.4

13.8

2

TSP- L30

/ mPa s

1%

63

72

3%

93

123

5%

126

186

7%

153

246

3

/%

/%

/mm

1

3
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0.180

2

5

45

0.125

3

7

55

0.096
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/%

3

3

3

5

5

5

7

7

7

/%

35
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45
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/
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0.180

0.125

0.096

0.125

0.096

0.180

0.096

0.180

0.125

/
%

8.4

7.5

5.2

1.5

1.5

10.4

0.5

3.5

3.7

/
mPa s

81

93

136

114
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4

5# 5% +45%

KFPY 0.096 mm +1.5% G14+

48.5%

2.2

2.2.1
18

GAF-TE 25

170 s 1 5 30 s

90% GAF-TE

2.2.2
18 GAF-TE

ZC-1 HX-1 3 min 3

GAF-TE 18

ZC-1 HX-1

GAF-TE

30% 50%

GAF-TE

19

20 21 ZC-1 HX-1

2.2.3
18 2 4 mPa s

0.1% GAF-TE 0.3% ZC-1 0.2% HX-1

4 18

GAF-TE HX-1 ZC-1

GAF-TE

ZC-1 HX-1

GAF-TE

5

GAF-TE
/%

0.1
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0.5

s /
mPa s
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3.2
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18.7

60

3.3

10.9
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30 s
/%

97.0

93.7

93.0

3 4

/
m
P
a
s

/%

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

GAF-TE
ZC-1
HX-1

100

80

60

40

20

0

/%

100

80

60

40

20

0

/s

180 240 300 360120600

0.1% GAF-TE

0.2% HX-1

0.3% ZC-1

390



http //ythx.scu.edu.cn

22 24

GAF-TE

2.2.4
3 2 4 mPa s

5 6

5 3

GAF-TE

6 GAF-TE

ZC-1

32.99% HX-1 27.40%

GAF-TE

2.3

0.1% GAF-TE+0.1%

ZP-6+0.1% DY202

76.8%

26.8 mN/m 0.96 mN/m

99% 6.97%

2.4

18 MaHW6433 8

T1b21

GAF-TE 0.1%

GAF-TE+0.1% ZP-6+0.1% DY202 2

ZC-1 0.3% ZC-1+0.2%

ZP-6+0.15% DY202 2 HX-1

0.2% HX-1 + 0.1% + 0.1%

DY202 4 3 3

3 mm2/s

3 7

6

7

GAF-TE ZC-1 HX-1

GAF-TE

440 kg/m3

6 a ZC-1 HX-1

6 b c

5

6

0.1% GAF-TE

0.3% ZC-1

0.2% HX-1

/cm3

1296

2016

1836

362.5

458.3

462

95.2

142.8

117.6

1753.7

2617.1

2415.6

1#
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/%

0.1

0.3

0.2

/
mm2 s
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3.34

3.14
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0.6
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0.8
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5 12

5 12

5 12

/MPa
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/
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GAF-TE

18

GAF-TE

90 d

GAF-TE 18

75%

10%
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100%
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fluid in shale reservoir fracture network volume fracturing the steric hindrance of twin tail monomers with different carbon chain

lengths mean square terminal distance and mean square displacement of polymer materials were simulated based on molecular

dynamics. The drag reducer LMA-DiC12AM-AM LAD was synthesized by micellar polymerization with lauryl methlacrylate

LMA acrylamide AM and N N-dodecyl acrylmaide DiC12AM then the structure was characterized. The rheological

property drag reduction and sand-carrying capacity of LAD solution were studied by rheometer and friction tester. The results

showed that DiC12AM monomer had small steric hindrance the best chain flexibility of polymer materials molecules the best

ability to bind water molecules and the great drag reduction potential. LAD had good shear stability viscosity 75 mPa s shear

recovery performance and sand-carrying capacity. The temperature-resistance capacity was up to 60 meanwhile the drag

reduction rate reached 67.4%. LAD had both drag reduction and sand-carrying properties which was basically consistent with the

simulation result.

Keywords molecular dynamics; fracturing fluid; polymer; drag reduction; sand-carrying capacity

392 continued from p. 392

20 .

J . 2019 39 3 381-387.

21 .

J . 2013 38 5 92-95.

22 .

J . 2020 33 2 28-33.

23 .

D . 2015.

24 THAIS L GATSKI T B MOMPEAN G. Analysis of polymer

drag reduction mechanisms from energy budgets J . Int J Heat

Fluid Flow 2013 43 52-61.
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Reduction and Proppant Transport
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Abstract: In order to solve the problem of poor salt tolerance of polymer emulsion thickening agent for fracturing and the poor

stability of suspension thickener based on the salt resistant associating polymer KFPY the stabilizer the particle size and

proportion of the powder polymer thickener were optimized by determining the stability time and the bulk viscosity of suspension

slurry thickener the suspension emulsion thickening agent GAF-TE formula was formed as follows 48.5% white oil 1.5%

emulsifying agent G10 5% organic modified bentonite and 45% salt resistant associating thickener KFPY. The performances of the

GAF-TE including solubility viscosity increasing drag reducing and proppant transporting were evaluated in the formation water

of Ma 18 well. The results showed that the dissolution time of 0.1% GAF-TE was 18 s the viscosity was 2.19 mPa s and the drug

reduction rate was 76.8% . The dynamic carrying capacity of the GAF-TE slickwater was better than that of the ordinary

polyacrylamide emulsion. The surface tension of the GAF-TE slickwater was 26.8 mN/m and the interfacial tension between the

GAF-TE slickwater and the kerosene was 0.96 mN/m. The lower damage rate of the GAF-TE slickwater to core permeability was

6.97% . The GAF-TE had been applied in Xinjiang oilfield and showed good solubility drug reduction and sand carrying

performance.

Keywords: suspension thickener long term stability on-line mixing slickwater dynamic sand carrying efficient drag reduction
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