A New Generation of Activated Carbon Adsorbent
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Activated carbon (AC) is the most frequently used adsorbent!1. tonnes/ yr
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Complex geometries offer enhanced mass
transfer properties while maintaining .
a lower pressure drop. =

Develop novel 3D printed AC microstructures for
Improved adsorption dynamics and reduced
pressure drop compared to traditional structures.
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Results and Discussion . .
3D printed AC microstructures had

Complex geometries had a 20% increase in breakthrough time at constant Re=80 / 3 / »»
and a 10% increase in equilibrium loading compared to simple geometries. | > 80% > 65%
onger
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Fig.2. Normalised n-butane breakthrough profiles for AC Fig.3. Experimental pressure drop for AC

Fig.1. 3-stage heating protocol for production of 3D printed AC microstructures. microstructures at constant Re=80 and C,= 1000 ppm n-butane. microstructures and GAC packed bed.

* Compared to a commercial packed bed.

Benefit to Society and Next Steps

a These successfully manufactured 3D printed activated carbon microstructures
o gl UM SR QR with superior dynamic adsorption performance and lower pressure drop offer a
' anld ,,,r .122"_; ‘1 H 4 glimpse into the future of high-performance and low energy cost gas separation.
Fi0.4. (&) T s6ans and (b, ¢) SEMImicrographs channel entrances (a) CIR a Impregnation is the next stage of development of these microstructures to
and (b) SQR, and interior channel structure (c) 3DH. target a wider variety of toxic gases while maintaining high performance and low
cost.
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