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Abstract
Rapeseed oil was hydrogenated using a hydrogen pressure of 160 psi, over a temperature range from 200 °C to 400 °C. Residence time was varied from 6
to 120 min. The reaction was performed in the absence and in the presence of a specific inorganic catalyst. The gaseous, liquid and solid yields were
determined. The liquid phase was characterized using elemental analysis, FT‐IR, GC‐FID (boiling point profile) and GC‐MS (chemical families profile). At a
temperature of 400 °C and a residence time of 120 min the yield of hydrocarbon products is 90% in the presence of the catalyst and 83% in the absence
of the catalyst.

Experimental Equipment ‐ 1 L Reactor FT‐IR analysisExperimental Equipment  1 L Reactor                                y

Oil Liquid Phase, 400ºC, 6min, 
with catalyst

GC‐FID analysis

Hydrocarbons 400°C, 120 min, with catalyst

200°C, 6 min, with catalyst
Free fatty acids

Tryglycerides

Operational conditions

GC‐MS analysis
RT: 11.13 - 47.92

60

65

70

75

80

85

90

95

100

105

110

115

A
bu

nd
an

ce

35.24

35.02

31.25

NL:
1.87E6
TIC F:   MS 
H2Chex

Aliphatic compounds profile (hexane soluble fraction) from the
liquid phase obtained at 350ºC and 6 min.

Temperature (°C ): 
200 300 350 400

Effect of residence time

90.00

100.00

a 
(%

)

With catalyst

80 00

90.00

100.00

ak
 a
re
a 
(%

) With catalyst

80.00

90.00

100.00

ea
 (%

)

Without catalyst

15 20 25 30 35 40 45
Time (min)

0

5

10

15

20

25

30

35

40

45

50

55

R
el
at
iv
e 
A

35.36

36.74

21.6818.8215.71 24.3212.26 34.80
26.77 47.6946.3834.70 38.8021.56 29.0721.88 45.0018.69 42.0415.55 19.06 24.5222.20 39.2416.3112.93

200, 300, 350, 400
Reaction time (min ): 

6, 25, 120 min

Effect of temperature

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

Oil 200°C, 6 min, cat. 200°C, 25 min, cat. 200°C, 120 min, cat.

Su
m
 o
f c
hr
om

at
og

ra
ph

ic
 p
ea
k 
ar
ea

Residence time (min)

hydrocarbons

fatty acids

monoglycerides

diglycerides

triglycerides

Effect of residence time (with catalyst and T = 200 ºC) in hydrogenation process.
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Effect of temperature (with catalyst residence time = 6 min ) in hydrogenation process.
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Main Conclusions

• Residence time favors the conversion of triglycerides to hydrocarbons, decreasing the concentration of fatty acids at all
temperatures experimented.

• The increase of temperature favored the production of hydrocarbons.
• The best operating conditions for rapeseed oil hydrogenation are the use of a catalyst, a residence time of 120 minutes and a
temperature of 400 °C.


