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The disposal of red mud (waste from aluminum
industries) presents a huge environmental
hazard. Around 13-15 million tonnes of red
mud is generated per annum [1]. Moreover, its
high alkalinity (pH ~12) limits its usage in
further applications. Several methods have
been employed till date for efficient use of red
mud but have rarely succeeded. Presently, red
mud is used in cement to enhance its load
bearing capacity; in concrete to improve
compressive strength (50 N/mm?) [2]; in glass-
ceramic tiles to have excellent glossy finish,
good mechanical strength and abrasion
resistance, adsorbent for water and gas, metal
recovery (Fe, Al, Ti) [3].Carbon monoxide
(CO) and Carbon dioxide (CO») emission from
vehicle exhausts is of a major concern in
present scenario. For this we propose the use of
porous red mud filters which can entrap CO and
convert it almost instantly into less toxic carbon
dioxide (CO,) (k=19 s'm™). These filters are
prepared using activated nano-red mud
powders which reduces the pH from 12 to 8 [4].
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Figure 1: CO conversion over Activated Red Mud,
Red Mud and Fe,O3 powder [4]

The activated powder is taken and mixed with
starch in appropriate proportions. 3D printing is
used to obtain 80% porous structure having a
spherical pore size of §mm. This structure when
fixed in vehicle exhausts undergoes reaction:
Fex03(s) + 3 CO(g) = 2 Fe(s) + 3 COx(g) at
temperature of 500 °C, so as to convert CO into

CO,. CO; thus formed is later adsorbed in the
porous red mud structure. Amount of CO
converted into CO, and CO» adsorbed is then
measured (Figure 1). For above reaction, Fe is
not stable and instantaneously changes to FesC.
Removal of CO, adsorption of CO; and use of
3D printing makes the work environment
friendly and cost-effective (figure 2).
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Figure 2: 3D printing process and CAD model of
filter
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