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Catalyst Preparation: A series of materials based on the major

components of red mud were prepared by wet impregnation of

an iron salt followed by slow evaporation and calcination.
Fe(NO;);.9H,0 Fe,0,/support Calcination .

. EtOH 110r33wt.% | | 400 or 600 °C
~  Solvent removed by

slow evaporation

Catalytic
upgrading Characterisation was performed by XRD (phase

, gw cal determination, particle size), porosimetry (BET surface area,
| \K\ o= ‘ B Fast pyrolysis S10-OlL pore size) and XPS and XRF (elemental composition).

. Y (~500 °C, ~2s) 10% Solids (Char)
B I 80% bio-oil
10% fuel gas

Reaction conditions: 0.2g, 350 to 450 °C, i
ambient pressure, 50 ml/min N,,
0.2 ml/min acid, GHSV 600 h'l

Figure 1. Acetic acid ketonisation via ketene formation.
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Experimental Goal:
" Red mud?® is an industrial waste by-product of alumina
production.

" Potential low cost, non-toxic catalyst for bio-oil upgrading.
m For every ton of alumina, ~2 tons of red mud are produced.

= 30-40% Fe,O,
15-25% Al O,
10-20% SiO,
3-8% TiO,
1-6% CaO
5-10% Na,O

Figure 3. Steady state conversions of acetic acid using a range of catalysts at 3 reaction temperatures.

= Aims:

" Understand the catalytic activity of each red mud component.
" Do synergistic effects exist? Can these may be exploited to
improve the catalysts properties.

" Achieved by preparation and catalytic testing of a range of _ A

synthetic red mud analogues of increasing complexity. Figure 4. Rates of acetic acid conversion and space time yields for iron oxide of different Fe oxidation state,
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Figure 2. Schematic of the continuous flow reactor for ketonisation. Figure 5. Rates of acetic acid conversion and space time yields for Fe,0;, red mud waste and synthetic red mud.
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