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Preparation and Field Test of Binary Complex Foam Agent COG

WANG Weiheng, LU Junhua, HAN Qian

(Petroleum Engineering Technology Research Institute, Sinopec East China Oil &Gas Company, Nanjing, Jiangsu, 210004, China)

Abstract: The foaming agents applied to the high-temperature and high-salinity wells in South Pingqiao Block
prove to be ineffective, a foaming agent readily applicable to this block was thus prepared to address this problem.
Cocamidopropyl betaine (CAB), dodecyldimethylamine oxide (OB), and hydroxypropyl guanidine gum (Guar) were
adopted as raw materials to prepare a binary composite foaming agent COG. The influences of the mass ratios of CAB,
OB, and Guar on the foaming performance of COG were analyzed by the orthogonal test method, and their optimal
dosages was determined. The foaming properties, foaming stability, temperature resistance, and salt resistance of the
proposed foaming agent COG were evaluated in the laboratory, and its comprehensive performance was significantly
better than that of the two foaming agents commonly used in the field at the temperature of 95 C and the salinity of
10 x 10* mg/L. The test results of three wells in South Pingqiao Block showed that the foaming agent COG provided a
favorable effect of drainage production stimulation, with the single-well gas production more than 10% higher than that
obtained with the previous foaming agents. In research results show that the proposed binary composite foaming agent
COG is suitable for the foam drainage of the shale gas wells in South Pingqiao Block, and it has high popularization and
application value.
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Table 1 Experimental results of main agent selection for
foaming agent

FTE MR Vy/mL Vs/mL , %
BS-12 450 290 35.56
CAB 480 350 27.08
EHSB 528 305 42.23
OB 425 345 18.82
PKO 460 315 31.52

MF 1 AT LLF 5 Fl 3 1 9 1 G i g
M = EMEAK X A EHSB > CAB > PKO > BS-12 > OB,
et g s EMIRAK A OB > CAB > PKO > BS-12 >
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Fig.1 Foaming properties and foaming stability of foaming
agent after adding different auxiliary agents
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Table 3 Orthogonal test results

B CAB OB Guar VymL  VsmL

1 1 1 0.05 450 430
2 1 2 0.10 440 425
3 1 3 0.15 430 420
4 1 4 0.20 425 410
5 2 1 0.10 485 460
6 2 2 0.05 475 455
7 2 3 0.20 470 450
8 2 4 0.15 470 445
9 3 1 0.15 495 465
10 3 2 0.20 480 465
11 3 3 0.05 475 460
12 3 4 0.10 470 455
13 4 1 0.20 490 460
14 4 2 0.15 480 455
15 4 3 0.10 475 450
16 4 4 0.05 475 450

K, 63425  480.00  468.75

K, 47500  468.00  467.50

Vo K3  480.00  462.00  468.75

Ky  480.00  460.00 46625

R 4375 20.00 2.50

K, 42125 45375 44875

K, 45250 45000  447.50

Vs K3 46125 44500  446.25

Ky 45375 44000 44625

R 40.00 13.75 2.50
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Fig.2 Initial foam volume at different temperatures
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Fig.3 Foam volume after stabilization for 5 min at different
temperatures
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Fig.4 Foam volume after stabilization for 5 min at different
salinity
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Table 5 Foaming stability performance of three forming
agents in produced-water of shale gas wells

FRIAEER DA ] V,/mL Vs/mL , %
COG AL 575 404 29.74
KDO1 AT 470 274 41.70
XH02 AL 475 276 41.89
COG 25 510 360 29.41
KDO1 25 420 236 43.81
XH02 s 430 245 43.02
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Fig.5 Production curves of Well JY03
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