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THE COMPARISON OF SULFIDE ALUMINA-SUPPORTED CATALYSTS
IN RAPESEED OIL HYDRODEOXYGENATION

Lud&k Kaluza' and David Kubitka®

! ustitute of Chemical Process Fundamentals of CAS, v. v. i.; Rozvojovd 135, 165 02
Prague 6—Suchdol; Czech Republic

2 pepartment of Petroleum Technology and Alternative Fuels, University of Chemistry
and Technology, Prague, Czech Republic

The A1203 (Sper 344 ng-l’ Shteso 243 ng-ls Vinicro 70 mm3 g-]s Vrotar 0.41 Cmag'l, Dpjys
3.8 and 5.0 nm) supported monometallic Co, Ni and Mo and bimetallic CoMo and
iMo catalysts were compared in rapeseed oil hydrodeoxygenation (HDO) reaction
after in situ sulfidation. The reaction was described by five pseudo-first order rate
constants (ky~ks) for the simplified reaction scheme: triglycerides (Tgs) to octadecane
(k : Tgs to oxygenates (Oxs; i.e., sum of fatty acids, fatty alcohols, and esters of fatty
acids and fatty alcohols) (k); Tgs to heptadecane (k3);0xs to octadecane (ky), and Oxs to
heptadecane (ks). The empirical pseudo-first order rate constant of the hydrocarbons
(Hos) product formation (kg.) increased in the order Ni/Al,O3; ~ Co/Al,O; < CoMo/
ALOs ~ Mo/ALO; << NiMo/Al,O5 showing hence a significant synergy between Ni
d Mo. All monometallic catalysts exhibited &; and k3 practically zero and the reaction
ceeded essentially through the formation of the oxygenated reaction intermediates
high k) The Co/ALO; and Ni/ALO; catalyzed selectively hydrodecarboxylation
pC) of fatty acids (high &s). Over Mo/AlL,Os, the HDO pathway, however, was nearly
the exclusive one (high &;). CoMo/Al,03 and NiMo/Al,Os catalysts yielded both HDO
and HDC products suggesting partial synergy in the relative selectivity HDO/HDC
etween Co(Ni) and Mo. In the Ni(Co)Mo catalysts, the etfect of Ni(Co)/(Ni(Co) + Mo)
atomic ratio 0.2-0.4 on the activity and selectivity was not significant.
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Table 1. Catalytic activities kg and &;-ks in rapeseed oil HDO/HDC (280 °C, 3.5 MPa).
e

CataI)'SlS kh[c] " k; k> k3 ky ks
o Gelg'n)

Col/AbO; 0.2 003 445 ~0 ~0 0.20
Ni/ALO3 0.2 ~0 1.87 ~0 ~0 0.26
Mo/ALOs 0.8 ~0 3.48 ~0 1.211 0.10

0.2CoMo/ALO; 0.6 0.50 155 0:20. - 055 0.32
03CoMo/ALOs 0.6 010  2.61 0.10 0.81 0.69
04CoMo/ALO; 0.7 0.18 2795 0.59 1.04 0.80

0.NiMo/ALOs 26 0.06 6.25 0.78  4.49 0.62
0.3NiMo/ALO; 25 0.05 423 1.48  4.03 0.09
0ANMo/ALO; 26 0.61 3.43 1.42 335 0.10
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