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A solid sorbent for the capture and the transport of carbon 
21 A 1. N .: 13/611 651 

( ) pp 0 ’ dioxide gas is provided having at least one ?rst layer of a 

(22) Filed: sep_ 12, 2012 positively charged material that is polyethylenimine or poly 
(allylamine hydrochloride); that captures at least a portion of 

Related US. Application Data the gas; and at least one second layer of a negatively charged 

(60) Provisional application No. 61/573,746; ?led on Sep. material that IS polystyreneslllfonate or Poll/(2101310110 a.C1d.)’ 
12 201 1 . that transports the gas; wherein the second layer of material is 

’ in juxtaposition to; attached to; or crosslinked With the ?rst 

Publication Classi?cation layer for forming at least one bilayer; and a solid substrate 
support having a porous surface; Wherein one or more of the 

(51) Int, Cl, bilayers is/are deposited on the surface of and/or Within the 
B01J 20/28 (2006.01) solid substrate. A method of preparing and using the solid 
B05D 1/04 (2006.01) sorbent is provided. 
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Table 2.1. (302 capture capacity of amlne-multilayered PlVllVIA solid sorbents 

under pure CO2 atmosphere. 

CO2 capture capacity 
Sample . 

mo|-CO2/(l<g sorbent) mol-COZ/(kg PEI)b mol-CO2/rnol-Nb'° 

(PE|/PSS)5 PIVIlViA 0.8 12.8 0.56 

(PEI/PSS)1D PlVllVlA 1.7 17.4 0.77 

menses)... PlVilVlA“ 1.4' 16.8 0.74 

(PEI/FAA)“, PMMA 0.1 1.8 0.08 

(PAHIPSSM PlVllVlA 0.5 9.6 0.55 

3 Prepared in organic solvents. 

b Calculated from mass increase before and after polymer deposition, assuming 

equal amounts of positively- and negativelywoharged polymers were deposited. 

“ Amine efficiency. 

ig. 3 

Table 2.2. 002 desorption from PEI/PS8 multllayered and PEI-impregnated 

PlVllViA sorbents under pure CO2 atmosphere. 

002 Capture Time for 50% 30-min desorption. 

Sample Capacity, m0|'COz/(k9 desorption, mina mol-CO2/(kg sorbentf‘ 
sorbent) 

(PEl/PSS)5 PlVllVIA 0.8 3 0.75 

(PEl/P8S)1o PlVliVlA 1.7 16 _ 1.02 

PEI impregnated 0.8 36 0.65 

PIVHVIA 3.4 300 0.37 

a Data obtained from Figures 11 and 12 

Fig. 
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CO2 adgorp’cion capacity of ILJmpregnated FMFWA sorbeni 
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(a) CD2 adsorption capacity before 
and after polymerization reaction 

AAl-loadblg ( 102 capacity AA ei?ciency 
content (20 (moi/kg sorbent) (111011’ 11101 amino 

wt%/sorbenf) acid) Non-p olynleiized 0.73 i 0.4 127 Polymerized 0.88 i 0.3 1.53 

Arginine napac?y in solveni: 1.7 molimol AA. 
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