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Experimental Study of High-Temperature Resistant Gel System for
Anti-Steam Channeling in Steam Flooding Heavy Oil Well
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(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploration( Southwest Petroleum
Uniwversity) , Chengdu, Sichuan, 610500, China; 2. PetroChina Tuha Oilfield Company, Hami, Xinjiang,
838202, China)

Abstract: In order to improve the performance of sodium humate plugging agent at high temperature,
high-temperature resistant gel system for steam channeling control was studied. Sodium humate was nitri-
fied and associated with cross-linking agent with sufficient gel time and sufficient gel strength. Taking into
account the impacts of mass fraction of sodium nitro-humate,formaldehyde and resorcinol,salts concentra-
tions and pH value, the composition of high-temperature resistant gel system was optimized and its proper-
ties were evaluated through experiments. The optimum formula of the gel system was composed of 1. 5%~
2. 5% formaldehyde,1.0%-2. 0% resorcinol and 8. 0%-10. 0% sodium nitro-humate. The mass concentra-
tion of NaCl and CaCl; of the gel system were 10 000 mg/L. and 4 000 mg/L,respectively. It has the charac-
teristics of salt resistance and high temperature tolerance as high as 290 ‘C. The gel system has good plug-
ging effects for the cores with various permeabilities and its plugging ratio is approximate to 95%. It is ca-
pable of selectively plugging highly permeable zones and functioning effectively for profile control and wa-
ter shutoff,which demonstrates that the gel system completely meets the demands of anti-steam channeling

in the process of steam injection.
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Fig. 1 The effect of formaldehyde mass fraction on gel time

and gel strength
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Fig. 2 The effect of resorcinol mass fraction on gel time

and gel strength
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Fig. 3 The effect of sodium nitro-humate mass frac-

tion on gel time and gel strength
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3.4

The effect of mass concentrations of NaCl on gel time

and gel strength

NaCl it i/

(mg + L1 S B T8/ b RS 3R

0 17.0 R 58 BEAR K
1000 14.0 AWK 5 BEAR K
5 000 8.0 AKX, 5 iR
10 000 6.5 JLFA MK, 5 BE e R
20 000 6.0 JAK AR D 5 EEE R
30 000 6.0 JB 7K A 5 EE BN
40 000 5.0 KK, 58 B /IS
50 000 5.0 KA LK 58 BE /)N

F 2 CaCl, JRE R B XF B B 58 B A0 B Bt 58 B B =2 T
Table 2 The effect of mass concentrations of CaCl,

on gel time and gel strength

CaCly IR EE/ UK

(mg+ L1 ] /h IR
0 17.0 AR S 5 BEAR K
1000 8.0 ANBRK 5 BEAR K
2 000 7.0 JUT A WK 3 B3R
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8 000 3.5 KK 50 08 560 R I B
10 000 3.0 KK, 50 08 560 B 1 B
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Table 3 Experimental results of plugging rate of sand packed

model

ssE AKMBER/mD

WS LBUE, % e W
H/mD e R
1 33.6 2 430 150. 2 2.1 98. 60
2 32.3 1750 127.9 3.8 97.03
3 29.8 960 60. 7 1.6 97. 36
4 29.1 650 39.7 2.1 94. 70
5% 34.9 2 610 165. 1 6.3 96. 18
6" 28.7 350 21.4 20. 3 4. 94
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