Malic acid oxidative dehydrogenation over iron-cobalt mixed oxides
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“*» Malic acid Is a chemical platform for oxaloacetic acid (OAA) and “ Iron-cobalt oxides Co,Fe, 0, (x= 0; 0.05; 0.1; 0.15) synthesis by
pyruvic acid (PA) synthesis*. coprecipitation method:
“+OAA and PA are raw materials for essential aminoacids % Samples characterization by XRD, XPS:
synthesis. “+ Malic acid oxidative dehydrogenation, following the influence of:
**» Malic acid is a viable alternative due to Iits great potential to be cobalt content, solvent and malic acid concentration.
produced from biomass. & i
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RESULTS AND DISCUSSION
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“ The presence of a-Fe, O, rhombohedral hematite phase with . / SxaloacaiTs \
Co atoms well incorporated in this structure and the surface ° 0 o [y <2 M‘ Scheme 1. Possible reaction products In
elemental composition were determined by XRD and XPS; malic acid \\ alonas OCiS-O_Xalggcetateenol ?Ceid oxidative dehydrogenation of malic
“* An Increase In the cobalt loading leads to an increase in malic ) o§/c\)\\<o/ |
acid conversion and pyruvic acid yield; OHZ -
< Oxaloacetic acid yield reaches a maximum on Co,Fe (10%), — ?
while malonic acid Is obtained In higher amounts on Co,Fe;
. . . g . malonic oxaloacetic pyruvic Il conversion
< The Increase of malic acid concentration leads to a decrease / o \ / \
! . . 50/CoQFe = o |Co1Fe
( ) in its conversion. i 0 & CogFe
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| | ' J Eiglt”e '2.IdM(?”C ai?Ld Z%g(\éerlsg/on at”CI' : Figure 3. Effect of malic acid
| VLo b ) Co,Fe 37.5 21.8 0.0 407 o© 0.54 wuc s yield (time 1h, , 1% ca ay wcentration on conversion (timey
P R e W e s et e e v i ) _
2% malic acid) 25°C, 1% catalyst)

CoFe 301 24.5 0.2 45.2 0.008 0.54

Intensity (a.u.)
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| ‘ R B Co,Fe 29.9 27.6 0.4 421 0.014 0.66

| | | | | CoF ; * The malic acid conversion, In oxidative dehydrogenation

20 30 40 . ;ﬁ;g 60 70 80 o.feé | 41.0 17.4 2.2 39.5 0.12 0.44 : : : : :
vgure 1. Fe-C& S3bs XRD patterns reactlor:, |§ dependent on the Co/Fe ratio and on the malic acid

concentration.
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