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Table 1 Jatropha curcas biodiesel properties and composition

at 300 K

. Thermal Surface ) . Latent heat of

Density/ .. . Viscosity/ .

(ke'm ) conductivity/ tension/ (kgm s ) vaporization/
£ W-mK') mN-m') 8 (ke
882.4 0.175 32.14 0.0046 275611

w(C)/% w(H)/% w(0)%  wN)/% w(S)/%
73.62 12.69 12.25 1.22 0.22

*2 RIS

Table 2 Physical parameters of copper-matte

. Specific heat _ . . Surface Thermal
Density/ . Viscosity/ . ..
(kg-m ) capacity/ (Pa-s) tension/ conductivity/

£ Ukeg K N-m™)  (Wem K
4440 620 0.004 0.33 8.9
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Fig. 3 Volume fraction distribution of CO,(a) and O,(b) in

molten slag bath
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Fig. 5 Temperature distribution in molten slag bath
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Fig. 6 Temperature change of different monitor lines in molten slag bath
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Fig. 7 Variations of CO,(a) and O,(b) volume fractions with
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Fig. 8 Formation, motion process of flue gas bubble in molten slag bath
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Fig. 9 Variation of velocity of melt in different monitor lines: (a) 21%; (b) 24%; (c) 27%; (d) 30%
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Numerical simulation of biodiesel submerged combustion in
copper bath smelting process
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Abstract: It is an important way to develop the low-carbon metallurgy with biodiesel instead of fossil diesel in copper

bath smelting process. A simulation model of biodiesel submerged blowing process was established. The biodiesel

submerged combustion process, the motion of gas bubble and copper-matte were simulated under different O, volume

fractions when the submerged depth of the spray nozzle is 1 cm. The simulation model was verified by experiment. The

results show that the submerged combustion process of biodiesel is intermittent, this process is mainly done within bubble

which is connected to the nozzle, the combustion is weaker after the bubble depart from the nozzle. The temperature

changed in the bath is divided into three stages, first irregular drastic stage, then rapid decrease stage, and finally

gradually decrease stage. The rising trajectory of the bubble is a curve, and the shape of the bubble changes from

spherical to elliptical and finally oblate. The liquid velocity is larger in the axis area and lesser in the near wall area.

Key words: biodiesel; submerged combustion; bath smelting; numerical simulation; low-carbon metallurgy
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