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Experimental Research on Performances of Hydrocarbon-Based
Heat-Resistance Low-Carbon Fracturing Fluid
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Abstract: Conventional water-free fracturing fluid can characterized by poor heat-resistance. Under
such circumstances,water-free fracturing fluids based on low-carbon chain hydrocarbon pentane, phosphate
surfactant (LPEA-1) and viscosity promoter (FS—1) were developed with desirable heat-resistant perform-
ances. In the concerned study, the properties of the fracturing fluid Frac-H were evaluated. The viscosity of
the fracturing fluids is higher than 50 mPa * s after a continuous shearing of 120 min under temperature
130 °C and a shearing rate of 170 s~ ! and it may have maximum viscosity after 180 s. No gel breaker is re-
quired during gel breaking processes. In addition,no residue was found in the fluids after gel breaking. The
pentane-based Frac-H fracturing fluid may cause slightly higher damage to shale formations than to tight
formations,but they are much less than those induced by water-based fracturing fluids. Research results
showed that the pentane-based Frac-H fracturing fluid with pentane, phosphate surfactant and viscosity
promoter can effectively meet the performance requirements towards frac fluid in unconventional reservoirs
fracturing treatment.
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cosity promoter; water-free fracturing fluid
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Fig. 1 The effect of FS—1 content on the viscosity of

pentane-based Frac-H fracturing fluid
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Fig. 2 The effect of time on the viscosity of pentane-

based Frac-H fracturing fluid

2 JKEHE Frac-H R 249 M RETE M

R A7 T -5 R AR ATl A o K 356 T 24 1 g
TENHEFAEVE Y (SY /T 5107—2005) FEHr Frac-H &
BN ON T R LRI R G T o @ =N Ok T
PR R IR 7E TR H R R AL TR AR A L e
iR TS &, R IR Haake Rv30 #Y e #% 2%
FETHAY D100/300 1 ik 5 % P R 4t G 2R 40 il
I bE I Frac-H R 2890 09 2 fE L A B8 - D #
il 45 e 1) 1 24 PR 2B A D100/300 FE AR o L P23
ANBET 2O FE R AR I % B 35 00 LR 22, 2 K
S4B A I M S AR R G DA T A IR 1T 5 30 g 3k
RGO LA AERE S AR L L KO J5 X R 3 FracH
FEZERE AT IR s O MR TE TG L Ja shid H R G4k
st A AR R L R o 2 RIS T O R I L SR U 4T T 4
T VA R 5E . AR D A RN IR IR A
P XL R A R B P R AT

= 3 &)
2.1 TiEBEM4RE

PebEHE Frac-H R 24 09 2 3Pk 847, il 5
MBEART 95 CRf, Ml U8 ML, N T
R 2 R T B A X TR 5 0 1% Oy ik 3 e 2
(T PR BE . BT R SRR AR S 95 °C L 1E
i 20 min 247 ARG AR EETHR 2 100 °C , 76 5Y ) 3 2.
170 s "4 F35Y) 20 min, HE2REIAF] 130 CTH
1. T XS IR L Frac-H R 200 B B2 52wl 10 15 36
ZiE e 3 s,

MIE 3 A LLE . BEE IR BT & ke 3 Frac-H
5 2 4 % B B ARG s 29 50 min PRI TR EE M 95 °C T
% 130 °C, e dE Frac- H JEZRELE 29 600 mPa » s
F%% 90 mPa » s £ 47, W 2 B KT 50 mPa + s

fit (] / min

B3 REMNKKEE FracH EREFHERNHIG
Fig. 3 The effect of temperature on the viscosity of

pentane-based Frac-H fracturing fluid
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Fig. 4 The effect of shearing time on the viscosity of

pentane-based Frac-H fracturing fluid
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Table 1 Gel-breaking performances of pentane-based Frac-H

fracturing fluid
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