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@ INTRODUCTION

Fatty Alcohols

1
are widely used as » 'I. ' - a @
Detergents & Cleaners fﬂ ‘_’ ! i?' }u}.
Cosmetics & Pharmaceuticals
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Polymer Auxiliaries
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Problems with first generation of biodiesel

v Non refined oils need pretreatment to remove water and Free Fatty Acids.

v" Prior esterification needed.

v Free Fatty Acids cause corrosion/soap/emulsions.

v" Presence of water consumes catalysts & creates emulsions.
v" Major problems in the biodiesel - glycerol separation step.

v Not suitable for production of chemicals (propanediol, acrolein etc.) without
major purification.

v" Residual KOH in biodiesel creates excess ash content in the burned
fuel/lengine deposits/high abrasive wear on the pistons and cylinders.

v Low oxidative stability due to oxygen content and high iodine number. 4



INTRODUCTION

Ways to produce 2™ generation of biodiesel

(Without hydrogen) ( With hydrogen >

Decarboxylation Hydrodeoxygenation
H;
) . ) v
R=C—COOH—>R—-C—H + CO2 | R—C—COOH—>R-C—H + CO+H,0
H H ' ’
Decarbonylation Hvdroqenatio%
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R—C—COOH—>R;—C—H + CO+H,0 || RT¢—COOH—R=C—C—OH
" ! H H H
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@ EXPERIMENTAL

Materials
Substrate.
v/ stearic acid

Solvents:

v" hexane,

v cyclogexane,
v" toluene,

v" dodecane

Parr Series 5000 Multiple
Reactor System

Catalyst:
v' 1%-Pd/HPS(MN-270)

Temperature — 150 °C,

Hydrogen pressure — 3 MPa,
Catalyst mass — 0.1 g,

Stearic acid concentration — 1 mol/L.

GC-2010 chromatograph and GCMS-
QP2010S mass spectrometer 6
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NON-CATALYTIC HYDROGENATION
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NON-CATALYTIC HYDROGENATION
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NON-CATALYTIC HYDROGENATION
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OH

> Since the reaction was carried out without catalyst the main product was found to be
stearic aldehyde due to a partial reduction of carboxylic group of stearic acid.

> The lower conversion of substrate was in the case of using n-dodecane that can be caused
by its higher viscosity compared to other solvents.

» The use of cyclohexane provides lower selectivity regarding to stearyl alcohol and higher
formation of hydrocarbon.

» The use of hexane provides highest selectivity regarding to stearyl alcohol.

» To increase stearyl alcohol yield we decided to use the catalyst which showed a good
efficiency in hydrogenation reactions.

The use of hypercrosslinked polystyrene
(HPS) as catalytic support allows.
- Stabilizing active metal phase

- Controlling the size of metal-containing
nanoparticles




@ CATALYST SYNTHESIS
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I8 CATALYTIC HYDROGENATION
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CATALYTIC HYDROGENATION
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STEARYL ALCOHOL YIELD
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The presence of catalyst increases the rate of stearyl alcohol formation and thus its
yield more than by 4 times. The use of toluene and hexane as a solvent allows
obtaining target product with the yield approximately in 1,2 times higher compared
to cyclohexane and dodecane.

N
i 7 ol
CHs(CHy)y—C . — = CEs(CHy6—C . —= CH5(CHy) 7~ OH —= CH(CHy)6CTL
OH )




@ CATALYST CHARACTERIZATION
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LOW TEMPERATURE NITROGEN PHYSISORPTION
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THERMOGRAVIMETRIC ANALYSIS
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Thermodestruction of polymeric matrix takes place at 450°C.
v' 1%-Pd/HPS(MN-270)
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Pd 3d
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FTIR SPECTROSCOPY
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CONCLUSIONS

Basing on the experiments there was found that.

v’ Stearic acid hydrogenation reaction in hexane and toluene
medium allowed obtaining stearyl alcohol with the yield 98
and 99% relatively at 100% substrate conversion.

v' The presence of catalyst increases the rate of stearyl alcohol
formation and thus its yield more than by 4 times.

v' The analysis of the catalyst showed that the active sites are
presented by Pd(0) atomic clusters.

v" Hydrogenation reaction processes by the interaction of
substrate molecules adsorbed on organometalic center with
hydrogen atoms dissociated on metallic active site on the
surface of the catalyst and the effect of the solvent consists in
the transport of stearic acid molecules to the catalyst active

sites.
20
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