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Design and research of clean gel fracturing fluid for medium

and low temperature wells
FENG Jianyue, WANG Yingchao, LI Xiaojie, YE Chengming
(Center for Hydrogeology and Environmental Geology, CGS, Baoding Hebei 071051, China)
Abstract: Since bedrock water well fracturing technology was developed, it has achieved good stimulation effect, but
there are still some problems such as poor adaptability and uncertainty in stimulation performance. Based on the analysis
results of the factors influencing the fluid flow pattern and the fracture width in fracturing stimulation, it is determined
that increasing the viscosity of fracturing fluid is a more economic and effective stimulation technical measure. The
design of clean gel fracturing fluid formulations for water wells and middle and low temperature geothermal wells has
been carried out; and the thickener, pH regulator, crosslinking agent and gel breaker have been selected and tested. A
clean gel fracturing fluid system suitable for water wells and medium and low temperature geothermal wells (30 to
80°C) has been developed and field tested. Analysis is conducted of the application difficulties and cost of gel fracturing
fluid, which supplements the research on fracturing technology for water well fracturing stimulation.
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Table 1 Application results of fracturing stimulation for bedrock water wells
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Fig.1 Radial flow of formation fluid into

the unfractured well
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Fig.2 The formation fluid flows linearly into the

fracture and then linearly into the wellbore
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Table 2 Experimental results of viscosity

performance of the thickener

A /(mPa-s)

B HYBERR i/ %

20 °C 80 °C
i 0.3 42.0 21.5

1 JIR B H3
0.7 81.6 54.5
. 0.3 36.9 17.3

2 FH 5 J5E 4
0.7 75.5 41.7
N 0.3 25.0 15.3

3 W JF By
0.7 55.8 31.0
0.3 48.1 39.3

4 HPG

0.7 91.0 76.8
0.3 40.5 26.3

5 CMHPG
0.7 85.0 55.2
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Table 3 Technical indexes of the organic boron

crosslinking agent JL-B4
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Table 4 Experimental viscosity properties of

the thickener with the crosslinking agent

Wi B R/ (mPass)

ey
AR

B A ks
% %

1 JR K JL-B4 0.3 0.2 81.1 60.6

2 M4 K Fr JL-B4 0.3 0.2 69.3 33.6

3 IRk JL-B4 0.3 0.2 67.2 30.2
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Fig.3 Rheological property curves of each formula
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Relationship curves between pump volume, pressure and time in the first fracturing section
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