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Effect of Catalyst on the Hydrogenation of Rapeseed Oil
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Abstract

During the hydrogenation of rapeseed oil, reaction kinetics and physicochemical characteristics with catalysts
(UP9900, DM3, Nysosel 222) were determined. Hydrogenation reaction rates for the UP 9900, Nysel DM3
and Nysosel 222 were 1.6+0.1 (x107%), 1.2£0.1 (x 107, 1.240.1 (x 107), respectively. The selectivities for
the linoleic acid and oleic acid were determined to be 0.9~1.5 and 39~44 at 20 min. From these results, the
use of catalysts was shown to be non-selective. Trans isomer content in Nysosel 222 was 32% when the
reduction rate of iodine value was 38%, that in Nysel DM3 was 28% at the reduction rate of 45%. UP9900
showed no influence on the trans isomer content. Below the melting point of 35°C, oleic acid and trans isom-
er acid were increased. On the other side, over the melting point of 35°C, oleic acid was decreased and trans
isomer acid was constant. And this tendency was also appeared at the reduction rate of iodine value of 38%.
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Fig. 1. Changes of the major fatty acid composition dur-
ing the hydrogenation of rapessed oil with commerical
catalyst. —M: UP 9900, A—aA: Nysosel 222, 0—@:
Nysel DM3.
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Fig. 2. Changes of the trans acid composition during
the hydrogenation of rapessed oil with commerical ca-
talyst. @—m: UP 9900, A—aA: Nysosel 222, @—@®:
Nysel DM3.
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Fig. 3. Changes of reaction constant and reaction rate
during hydrogenation. M—8: UP 9900, A—A: Nysosel
222, ®—@: Nysel DM3.

= Fig. 1l vepst 208 xubabge] vhgde 3}
0|9} St A5 el gict

EE3} xukake] ubg AZE 2l o3k 44
9, (10), (11y& =2 7035} Ubg-H A5 73}
oL, 4] (12), (13)ol] o) Aupike] Az g 33}
sict.

Table 12 7+ A|Hpike] yhg-&w Abpel AMuln s
vrebli it 9 A1 7 208 Foll = 2lEdielabe] §het
o] 10]3lo]n g nh-g-Z7|9 BlEdalal, Q4 A
A S Axbsledct. S 0.9~1.602 Su)2] £57.4
Argkgle] njAd=i A o] 9lt). So WESAZF 103 M =
Nysel DM37} Abt)d o 2 $A3hg] ov} 2085 =7}

Fol ase AL o & U2, vl w2

Table 1. Reaction Kinetic constant of fatty acids and
fatty acid selectivity during hydrogenation with comm-
erical catalyst

Nysel DM3 UP 9900 Nysosel 222

10 20 10 20 10 20

k1 0.088 0.037 0.062 0.090 0.048 0.063
k2 0.063 0.039 0.054 0.068 0.036 0.041
k3 0.003 0.001 0.004 0.002 0.002 0.001
SOl 27.67 39.00 13.50 44.00 18.00 41.00
SL 1.09 095 152 1.02 126 154
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Fig. 4. Effect of jodine value reduction rate on split melt-
ing point. M—M: UP 9900, A—A: Nysosel 222, —@:
Nysel DM3.
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Fig. 5. Effects of oleic and trans acids onn split melting
point, iodine value reduction rate, stearic acid content.
B—B: Oleic acid content with UP 9900, @—@®: Oleic
acid content with Nysel DM3, A—A: Oleic acid content
with Nysosel 222, ¢—®: Trans acid content with UP 9900,
Ww—WV: Trans acid content with Nysel DM3, @—@:
Trans acid content with Nysosel 222.
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