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Abstract: Bio-paraffins were prepared by an integrated process combining hydrodeoxygenation (HDO) of
fatty acid methyl esters (FAMEs) and subsequent hydrodenitrogenation (HDN) over NiMo/AL,O; catalyst,
in which, the FAMEs were derived from waste cooking oils. The reaction conditions were optimized.
Optimum reaction conditions of HDO were as follows: temperature 380 °C, hydrogen pressure 2 MPa,
hydrogen/FAMEs volume ratio 1000, space velocity 1 h™'. Under these optimum conditions, presulfided
NiMo/Al,O; catalyst could convert FAMEs to bio-paraffins with an overall selectivity of normal alkanes
above 97%. The subsequent HDN reaction over NiMo/AlL,O; catalyst could remove more than 90%
nitrogen-containing impurities in these bio-paraffins under the optimum conditions of temperature 310 °C,
hydrogen pressure 2 MPa, hydrogen/paraffin volume ratio 2000, space velocity 0.25 h™'. In addition, the
presulfided catalyst showed enough structural stability and high resistance to coke formation in the HDO.
After this catalyst was used for 1000 h, its crystal structure did not change significantly and the deposited
carbon amount was only 3.18%.
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Table 1 Effect of HDN reaction conditions on the chromaticity of
bio-paraffins

S F A -
IEE/C p/MPa  V(E)VUR) WHSV/h™!

290 2.0 1000 0.50 7~8
310 2.0 1000 0.50 1~2
330 2.0 1000 0.50 3~4
350 2.0 1000 0.50 3~4
310 0.5 1000 0.25 1~2
310 1.0 1000 0.25 1~2
310 2.0 1000 0.25 1~2
310 3.0 1000 0.25 8~9
310 4.0 1000 0.25 9~10
310 2.0 500 0.25 5~6
310 2.0 2000 0.25 0~1
310 2.0 2000 0.50 2~3
310 2.0 2000 0.75 4~5
310 2.0 2000 1.00 7~8
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