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oxidative cleavage of Erucic Acid (EA).

v Crambe (Crambe abyssinica) is an industrial ollseed grown in North Dakota.

v' Crambe has potential as an industrial fatty acid feedstock as a source of Erucic
acid (EA). It has approximately 50-60 % of EA, a C,, monounsaturated fatty acid.
v Oxidative cleavage of unsaturated fatty acids derived from oilseeds produces
long chain (9, 11, and 13 carbon atoms) dibasic and monobasic acids.

Chemspeed M106 Mlnlplant System and Individual Reactor
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v These acids are known commercial feedstocks for the preparation of nylons,
polyesters, waxes, surfactants, and perfumes.
v Other sources of EA are Rapeseed seed oil which has 50-60 % of EA.

Features of M106: - 100 mL Reactor Size, - 6 Separately controlled
reactors, - Temperature range of -20°C to 250°C, - Stirrer speed of

\@eseed IS grown outside USA. / 50 rpm to 1200 rpm, - Pressure control from 2 bar to 80 bar
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/ Characterization of Brassylic Acid \

50%
v' Gas chromatography-mass spectrometry (GCMS)
v Melting point by differential scanning calorimetry (DSC)

v MP of EA=29 °C, BA=114°C and NA=9 °C
v X-ray diffraction (XRD) for purity and phases
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v X-ray fluorescence (XRF) for W content 0%

v Nuclear magnetic resonance (NMR)
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v Gel permeation chromatography (GPC) for any
oligomerization
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Variables Studied Using M106 Reactor \
v Reproducibility check (parallel reactors) Vs tradition round bottom flask — Both
gave good yields of BA.

v" O, Pressure (10 bar) / O, bubbling — Both gave good yield of BA.

v" Different O, pressure did not have any effect in BA yields.

v Concentration of catalyst — 0.1 moles of catalyst w. r. to EA gave high yields.

v Different catalyst (WO,, H,WO,, Peroxo form of H,WO,) - H,WO, gave high yield.

KLarge scale synthesis and optimization — In progress /

/ Conclusions \

v The oxidative cleavage of EA was done using a high throughput parallel pressure
reactor system.

v" Kinetics of the reaction shows that BA yields reach a saturation at 12 hours.

v H,WO, was found to be the best catalyst for the oxidative cleavage of EA.

v" High yields of BA were obtained at 80 °C with bubbling of O, or 10 bar of O, for
12 hours.

Future work
\ Characterize BA thoroughly. To make large batch of brassylic acid. J
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