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What makes a polymer or oligomer highly CO,-philic?

Objective 1: Use polymeric membranes to separate CO, from mixed gases;

CO,/CH,(natural gas treatment), CO,/H,(pre-combustion gasification+water-gas "CO,-philic” oligomers and polymers The polymers and oligomers typically have low
shift), CO,/N,(post-combustion separation). This membrane study focuses on Key Characteristics Tg values and most are liquid at ambient
CO,/H, separation results. Ultimately it is desired to remove only CO, (not water) | | _ temperature
from the CO,/H,/H,O gas mixture. Multiple sites (typ_lcally O and H

atoms) for Lewis acid:Lewis base or The polymers that are solid at room temperature
Objective 2: Use liquid polymers or oligomers as solvents to separate CO, weak hydrogen bonding interactions (e.g. PFA,) are amorphous with melting points
from high pressure mixtures, such as the CO,/H,/H,O gas mixture in an IGCC with CO,, CO,-PEG example shown slightly above ambient temperature
plant. This report details the solubility of CO2 and water in the solvents. below | |
Ultimately it is desired to remove only CO, (not water) from the CO,/H,/H,O gas The polymers and oligomers do not contain CO,-

phobic groups, such as hydroxyl groups and

mixture. long linear alkyl chains

Our unique approach: To design membranes and solvents that are superior to the
state-of-the-art products by using novel, highly CO,-philic polymeric materials.
We hope to design solvents that are superior to commercial solvents based on
PEG, and commercial crosslinked membranes based on PEG.

Polymers and oligomers can actually dissolve at
concentrations of several wt% in dense CO, at
extremely high pressures (7-70 MPa)

CO,-philic Polymers & Oligomers PEGDME, PEGDA, PDMS, P(EGDME, PPGDA, PBGDAc, PBGDA, PFPE, PHDFA, PAO, GTA
PEG: The state-of-the-art fluid for CO, Can we do better \OJ/\(OJ\ \”Lo\/\/\lo/ll\ CF3

solvents and CO, selective membranes than PEG as a oF, /PO C‘F%\
Poly(butylene glycol) diacetate, PBGDAc(l), (PTMEGDACc) S, SLM ™~ o
/O[\/\C)’h] solvent and a Poly(propylene glycol) dimethyl ether PPGDME(b), S, SLM y(buty glycol) (). ( ) CF, CF2 n F
membrane?

Poly(ethylene glycol) dimethyl ether PEGDME S, SLM |
A major constituent of Selexol solvent and of ‘fSI"Oi‘
crosslinked commercial CO,-selective membranes |
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or as a XLM crosslinked membrane Poly(propylene glycol) dimethyl ether PPGDME(l), S, SLM R=CH;or H
0 ﬁ 0 poly(heptadecafluorodecylacrylate) PFA CM
. S =liquid solvent NN O
Poly(ethylene glycol) diacrylate XLM —A SLM = supported liquid membrane H.C “ _CH, \)Lfo X Perfluoropolyether PFPE XLM Poly(acetoxy oxetane) PAO S, SLM _
commercial CO,-selective membrane is XM erossinked membrane : V\OJE\/\ 0 : \g/\ glycerol triaceate GTA S, SLM
based on crosslinkable PEG <b)(;fflﬁlf;0ahrer§]g;ggfg;ef Poly(propylene glycol) diacrylate PPGDA(l), XLM Poly(butylene glycol) diacrylate PBGDA(b) XLM
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