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Analysis of factors influencing rheology and gel breaking of gelling agent DH-8 prepared
solution and its application
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Abstract: To ensure effective proppant transport during hydraulic fracturing, successful post-fracturing flowback, and minimized
damage to formation permeability, it is essential to clarify the rheological properties and gel-breaking behavior of the prepared gelling
agent solution. Focusing on the application of gelling agents in block A, the impacts of temperature, concentration, and salinity on the
rheological characteristics of fracturing fluid prepared with gelling agent DH-8 were investigated using a rheometer, and its gel-breaking
time was measured. Furthermore, molecular dynamics of the solution system at different temperatures were simulated to analyze relevant
parameters for elucidating the gel-breaking mechanism. The results indicate that: (D The DH-8 solution demonstrates good thermal
stability within the range from 45 °C to 80 °C, with a viscosity decline of less than 20 mPa-s according to rheological testing standards.
Increases in both temperature and concentration led to an earlier onset of the rheological curve’s inflection point. @ Temperature exerts
the most significant influence on gel-breaking time. A 1% DH-8 solution required 3 hours and 20 minutes to break at 45 °C , but only
30 minutes at 80 C. An increase in salinity by 2 000 mg/L and a decrease in gelling agent concentration by 0. 4% reduced the gel-
breaking time by 35 minutes and 28 minutes, respectively. @ As temperature rises, the diffusion coefficient of S,0,> increases
significantly, while the radius of gyration of the PAM chains first decreases and then increases, collectively leading to a marked
reduction in gel-breaking time. Field application in Well B, utilizing an optimized online fracturing fluid formulation, resulted in a
post-fracturing oil production of 20.2 m® per day with smooth flowback, demonstrating significant stimulation effectiveness. This
research clarifies the application advantages and reservoir suitability of gelling agent DH-8, providing valuable guidance for subsequent
fracturing operations.
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Table 2 Viscosity and pH of the prepared solutions
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Fig.1 Rheological curves of prepared solutions
with different salinities
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Table 3 Viscosity and pH of the prepared solutions
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Fig.2 Rheological curves of prepared solutions
with different concentrations
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Table 4 Viscosity and pH of the prepared solutions
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45 69 7.0
60 69 7.0
80 69 7.0

KR ASLAE 45 °C 60 °C .80 °C,100 ™" 414
X R R AT I AR R DU, 22, 45 <C
K 60 °C K G W YY) B 60 min, R4
71.0 mPa-s;80 °C T Bl ¥ 5Y Y] 90 min,
59. 88 mPa-s, —FIECHIVR IR B 1 o3 H bR R
ARG EE T B 2 PR s A, 3R WY TE 1 1Y e AR e 4
P 55 SRR B AT B R O &, Y B R T TR R GR
S BT BRI, W AR £ A 3 TR

100 120 7110

1100

1
O
(=}

% /(mPa-s)
By P E e /s

i} ] /min

3 AREBEERHIERE ML
Fig.3 Rheological curves of prepared solutions
of different temperatures
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