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Abstract

In the present study. an attempt was made to investigate the characteristics of rheological

properties of a themally oxidized soybean oil

obtained using a broad range of shear rate (452-904 rpm).

Various flow curves of the oxidized oils were

The flow curves showed the

characteristics of thixotropic flow. and as temperature decreased (range: 13-37C) they

demonstrated increasingly stronger thixotropic properties. A thixotropic slope similar to

the coefficient of thixotropy was applied to the rheological characteristics of the thermally

oxidized soybean oil to predict its rheological properties quantitatively at an equilibrium state.

The empirical formula with the thixotropic slope was found satisfactory in predicting the

Non-Newtonian behavior of the thermally oxidized soybean oil.
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Fig.1 Flow curve of the themally oxidized soybean
oil /(oxidation temperature : 180°C, oxidation time:
7 hours, air flow rate: 120(m//min), Measured at
10.2+0.2°C



Vol. 17, No. 3(1985)

hed s Ee) 189 fEEd Ay 143

Table 1. Equivalent molecular weights of the thermally oxidized soybean oil at various oxidation times

Thermal oxidation time in hr
(oxidation temperature 180°C)

! 3 4 5 6 7

Equivalent molecular weight

957 1.861 2,192 3,270 3.871 4,350

Fig.2 Changes of the shear stress of the thermally
oxidized soybean oil after various time intervals at
a constant shear rate of 2698.4sec! (904 rpm)

(oxidation temperature: 180°C., oxidation time:7h.

air flow-rate: 120m//min)
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Fig.3 Shear stress-time curves of the thermally
oxidized soybean oil at various constant shear rates
(oxidation temperature: 180°C, oxidation time : 7h,
air flow-rate: 120//min)
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Fig.4 Equilibrium shear stress vs. shear rate

curves of the thermally oxidized soybean oil
obtained at various constant temperatures (oxida-
tion time: Thrs, air flow-rate : 120»//min)
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Fig.5 Changes of the equilibrium apparent viscos-
ity of the thermally oxidized soybean oil with shear
rates at various constant temperatures (oxidation
time : 7hrs, air flow-rate: 120m//min)
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Fig.6 The variation of equilibrium apparent viscos-
ity with shear rate

Table 2. Limiting rate of shear and effect of temperature on rheological properties

Max. shear rate

Liniling rate of shear

(cpm) Temp. (C) (cpm) n (from thixotropic slope)
900 13 - 0.9237
900 215 283 0.9374
900 24 320 0.9462
900 27 339 0.9574
900 37 452 0.9708
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