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Study on viscosity—temperature characteristics of coal-oil slurry in heavy

oil and low rank coal hydro-coprocessing
HU Fating'*,ZHAO Yuan'’,YAN Bingfeng'~
(1. Coal Chemistry Branch of China Coal Research Institute ,Bejjing 100013 , China
2. State Key Laboratory of Coal Mining and Clean Utilization, Beijing 100013 , China)
Abstract: In order to prevent settling and excessive resistance in the process of coal—oil slurry conveying, the characteristics and mecha-
nism of viscosity of coal-oil slurry in FCC slurry, coal tar heavy oil and low rank coal co—processing were investigated by using Rotary vis-
cosimeter and high temperature viscosity meter. The results show that temperature has a great influence on the viscosity of coal-oil slurry
under normal pressure and low temperature. The viscosity of coal-oil slurry decreases rapidly at first,and then slows down with the increase
of temperature. The activation energy of coal-oil slurry during FCC slurry is higher than that of coal tar heavy oil. Under the condition of
high temperature and pressure , the viscosity of coal—oil slurry prepared by decreases with the increase of temperature ,and increases slightly
between 350 °C and 370 °C. The viscosity of coal-oil slurry prepared by coal tar heavy oil initially decreases with the increase of tempera-
ture. When the temperature exceeds 140 °C ,the viscosity of coal—oil slurry begins to rise. Then the viscosity reaches the maximum value at
the temperature of 338 °C ,and then decreases with the temperature further increases.
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Table 1

Properties of FCC slurry and coal tar heavy oil
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Fig. 1  Viscosity of coal—oil slurry prepared by two kinds of

heavy oil at different temperatures
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Fig.2 Relationship between temperature reciprocal and viscosity
logarithm of coal—oil slurry prepared by two kinds of heavy oil
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Fig. 3 Flow activation energy of coal—oil slurry with
different concentration
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Fig. 4  Viscosity change of hydrogenation coal-oil slurry
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Fig. 5 Relationship between pressure and temperature of
coal—oil co—hydrogenation system
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Table 3 Properties of coal-oil slurry system at

different temperature

g/ C v /% ya/ % Yoa? % yn/ %
320 36.28 11. 68 18.94 33.10
338 38.58 9.90 23.01 28.51
390 38.70 16. 25 33.42 11. 63
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Table 4 Change of pulverized coal particle size in

coal-oil slurry under different conditions

R Dso/um Dyy/ um D3 51/pm  Dpy 37/pm
1 92.516 152. 864 22.325 102. 115
2 105. 768 218.916 54.738 116. 451
3 82.491 166. 179 55.570 91.350
4 136. 886 249. 109 88.773 144. 954
5 781. 291 1 358.515 285.525 822. 135
6 105. 031 275.483 61.288 142.998
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