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Gelling properties of biodiesel at low temperatures

CHEN Wu-hua', WANG Ye-fei', CHEN Jian®
(1. School of Petroleum Engineering, China University of Petroleum ( East China) , Qingdao 266580, China;
2. Sinopec Qingdao Refining & Chemical Co. LTD, Qingdao 266500, China)

Abstract: The gelling properties of biodiesels were studied with rheometer in the modes of small amplitude
oscillatory shearing. The results show that in addition to the cooling gelling properties, biodiesels also show
obvious isothermal gelling properties at low temperatures. The effects of cooling rate and shear stress on the
gelling properties of biodiesels were studied. The gel point of biodiesel decreases and the strengths of gel
structure at the same temperature during cooling and isothermal gelling process weaken with the increase of
cooling rate under quiescent conditions. At the same cooling rate, the gel strength during cooling and isothermal
gelling process is much weaker with increasing shearing stress. However, the gel strength of biodiesel has little
difference after isothermal gelling process although the shear stress applied during cooling process is different.
During cooling the gel strength decreases with the increase of cooling rate when the applied shear stress is
smaller; but the gel strength increases with the increase of cooling rate when the applied shear stress is larger. No
matter the shear stress’ values applied in cooling process, the gel structure is enhanced with the increase of
cooling rate during the isothermal gelling process.
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Table 1 Characteristic of biodiesels
Sample Ciy Ci0 Cyo Cno Ciq Cgo Cys Others  Pour point ¢/C Cloud point t /C Purity n /%
WME 17.5 8.70 1.0 - 47.8 17.4 6.6 1.0 5 11.5 96.7
PNME 16.9 3.8 1.3 2.1 39.4 35.4 - 1.1 4.5 12.2 98.9
SAME 10.5 3.6 - - 23.4 54.7 7.1 0.7 -3 2.2 98.7
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Figure 1

Changes of the viscoelastic parameters of biodiesel as a function of temperature
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Figure 2 Storage modulus( G') plotted against ageing time at different temperatures
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Figure 3  Effect of static cooling rate on gelling process of WME
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Figure 4 Effect of shear stress on the gelling process of WME

(a) : cooling gelling process; (b) : isothermal gelling process(4 C)
¢:0Pa; O: 1Pa; A:5Pa; O0;: 10Pa
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(a) : cooling gelling process; (b) : isothermal gelling process(4 C)
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(a) : cooling gelling process; (b) : isothermal gelling process(4 C)
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