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Motivation: Trash to Treasure
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(2) Cyclic Phase" CO+H,+CO,+AO +BO,_;
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ANIMAL RESIDUE

2.) Carbonation
AO + CO, - ACO;

3.) Decarbonation/
Regeneration
ACO;+BO, 54 +0O, =
ABO, + CO,
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Global generation of biomass waste = ~140 Gt/year AA =Ca, Sr. Ba...

The challenge: low H,:CO, with expensive downstream B,B’ = Mn, Fe, Co, Ni... A .. AU
separations. 0< 8 <05 A0+ 80

...the cycle restarts
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Solution: Sorption Enhancement

Ash / . :
Depleted air Key Reactions | Thermogravimetric

Analysis: smallest
+ CO, (Not balanced) ,@ L | Scale, used for initial

sorbent screening;

Bench-scale: used for

more elaborate feeds like |
methane, glycerol, and I
toluene; I

Sub-pilot scale: used for |
genuine woody biomass |
steam gasification

1.) Oxidative reforming

C.H.O, +H,0+MeO,~>
CO + H, + MeO,_;

Regenerator
AH<O

2.) Water-gas shift (WGS)

Sorbent Amount (g)

CO+H,0 - CO,+H,

3.) Sorbent carbonation

Sorption-Enhanced Steam Reforming of... Woody Biomass
Gasification

(570C) (850 C)
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Ca0O + CO, - CaCoO,;

Pre breakthrough Post breakthrough MFC Controls . .
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Biomass . glycerﬂl:

anmOk Sorbent: Sr,Ca, , FeyoNij O35
(SCFN-x(1-x)91)
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Feedstock: 30 wt% Glycerol in water

Volumetric Flow (mL/min)
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We desire reaction (1) to happen so that we can obtain H, + CO
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Sorption Capacity:

But since we're co-feeding steam, reaction (2) can also occur and (mozesofcozfezeased
produce unwanted CO, moles of A — site metal
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By Iintroducing a CO, sorbent such as CaO, we can capture the CO, | sorbent: srBa,,Fe,Co,,0s- ; .

in-situ which (i) avoids downstream separation and (i) increases H, SEFEANY) ( Tometied Southen e chips were aset

ields Feedstock: Toluene co-fed with steam at 2 L ,, PR oxcl as a feedstock to test the perovskite
y ' S/C of 1.5-2.5 | T S '
Of 1.9-2. | R - 85 | sorbents. The sorbent SrMnO;

Unfortunately, CaO Is not recyclable at gasification temperatures Configuration: Duakbed with 0.3g of NIy~ " - .  demonstrated excelen sorpion capaciy
because the pores sinter close and inhibits further carbonation Al, O with and without temperature swing o ; o T \
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