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Study of Foam Drilling Fluid Temperature Sensitivity

Li Gongrang

(Drilling Technology Research Institute , Shengli Petroleum Administration, Dongying, Shandong ,
257017,China)

Abstract: At present,the deterioration mechanism of foam drilling fluids has been widely studied at normal
temperature and pressure, while there are few researches at high temperature. This paper described the stabilization
mechanisms of LAS series surfactants at high temperature. The impact of surfactant structure, surface visco-elastic
behavior and interfacial film distribution on foam high temperature property were conducted using molecular simu-
lating and foam core plugging method. And the results were compared with that at low temperature. The results
showed that the stability is mainly dependent on the hydrophilic head of surfactant when the temperature is lower
than 100 °C. The stability is mainly dependent on the twisting degree and hydrophobic tail of surfactant when the
temperature is higher than 100 ‘C. The foam is more stabilized with the higher degree of hydrophobic chain curl be-
cause the tail chain intertwined more complexly. The higher the temperature, the wider the surfactant head group
distributes. The foam is more unstable because the interconnection up and down is more obvious. This is the reason
the stability of foam is becoming worse with the increase of temperature.
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Table 1 Variation of half-life of LAS foam with the change of

temperature
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Fig. 1 Variation of foam plugging pressure of LAS18 and
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Fig. 2 Static and dynamic surface tension curves of LAS
surfactants
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Fig. 3 Average displacement of square root of LAS16

at different temperatures
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Fig. 4 The change of complex modulus, viscoelastic modu-

lus and viscous modulus of LAS foam film with os-

cillation cycles at 60 ‘C
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Fig. 5 Interaction between surfactant molecules under dif-

ferent hydrophobic carbon chain
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Fig. 8 Effect of temperature on head group of surfactants
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