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Background Concept of MBS 3 Sorption Capacity of MBS

 The presence of CO, in the hydrogen, syngas and fuel gas
reduces the energy content and lows the efficiency in the For CO, For H,S and COS
transportation, storage and application.
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d H,S and other sulfur contaminants corrode the
equipment, and poison catalysts in fuel processing and
SOFC and PEMFC.

+H-(CH2-CH2-NH—)H WA regenerable
n )\

d Carbon Capture and Sequestration (CCS) is considered
as one of the key options for mitigating the emission. SEM Images of MBS-2 Properties of MBS-2
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1 Polymer loading:
40 -70 wt %0
d Particle size:
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 Novel technologies for removing CO,, H,S and other
sulfur contaminants are crucial for the hydrogen

production and fuel cell application. 0.5-2.0 pm IiII lI “ “ III||||
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0.4-0.5 g/ml *In comparison with industrial absorbents and state-of-the-art adsorbents
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Comparison with Amine Scrubbing .
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Serubbing| on MBS Two-stage Process for Removing CO,/H,S e 5
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Capacity for CO,, mg-CO,/G-sorb at 15 kPa 60 160, 200 =1, =
Capacity for H,S, mg-H,S/g-sorb at 2000 ppmv 5.0 50 1St Stage ©—| 2 nd Stage g *Eﬁg gﬂd“”zﬁf/“ﬂdzeﬁ,oﬁ? %
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Removing sulfur level, ppmv 17 <0.060 O 8 _ .
' —=6—-C02 on MBS under 100 ko Flow rate: 60 ml/min.
Removing CO, and H,S together separately (Gas stream % CO2 in N2 =
: - @) —C—CO0,at outlet of 1st stage, 75]/C
Corrosion yew no : : without —&— 3,5 at outlet of 2nd stage, 22°C
_ Sorptlon DESOrpthn CO. and H.S —+—CO, at outlet of single stage,[22°C
Gas-sorbent interface area, m4/m?3 ~200 ~20,000,000 750 100°C 2 2 ---R,S atoutlet of single stage, p2°C
Sorption/desorption rate low high L)-l 100
| Sorption T t 1oo 150 200 250 300 350
Regenerability yes yes : : orption femperature, °C Sorption time, min
Working temperature 40-120 25-100 SOFE)'[IOH >< >< Desoroptlon
Heat capacity for absorbent/sorbent , kJ/kg 3.5 1.6 N ) ~22°C ~100 °C
Relative energy consumption 100 <50
Gas stream with
CO, and HZSV CO Vacuum e Potential Energy Surface Illustration of Exceptional Dependence
] 1cati acuu 2 Pum "M, :
WI d e Ap p I I Catl O nS Pump P ) (krl:rl%ol) H,Sin (Hy*Ny)  CO,in (HytNy)  H,S +CO, in (Hy+Ny)
,C.S.;  X.L.; ng. X.X. , nt. |. Jan 08, , . ,S/1)=-1. ]
GaS Cleaning up' , C.S,; :, i.::.;wan. §§ \L/JVSF?aﬂgﬁiprp(:izc;ﬁ?n,PUCSTZIOOth\;&Z‘&JSZ (Aof) gggglgég,pﬁled,Apr 9, 2008. Application No: 12/081,036. ARSIz 178 Reason: low AHg o5 HighAH; co,  AHg co2™
" Processes: , C.S.; Ma, X.L.; Wang. X.X. WO 2008127602 (A2), CAN 149:474053 AN 2008:1282328, PCT Int. Appl. Oct 23, 2008, 82 pp. AH(H,S/11)=-1.90 Low E, s High Ecop
- , C.S.; Ma, X.L.; Wang. X.X. US Provisional Patent Application filed, Apr 11, 2007. Legal Reference Number: PSU-024.
- BlogaS S.; Ma, X.L.; Wang. X.X.. Pennsylvania State University, PSU Invention Disclosure No. 2006-3226, Aug 1, 2006.
: * Fixed-bed adsorber _ S
+ Landfill Gas » Fluidized-bed adsorber AC kn OWI ed ment 2 T e | J-Polymer bulk
» Coal/biomass Gasification Gas 9 | e = Interface
: : Solid
. Natural Gas y I\/Iovn_1g-bed adsorber 0 U.S. Department of Energy, NETL through DOE Grant DE- i o o oy oo ;' support
« Reformate * Rotating-bed adsorber ~C26-08NT0004396. | AP
S  Pennsylvania Energy Development Authority (PEDA) under 4 o s sl S
o Ie- Ie- Ie- Ie-
yngas Grant PG050021. ST_I_ fST ’ StT Predlctlon
i ransier coorainate
CO, capture from flue gas and atmosphere d U.S. Office Naval Research through OND N00014-08-1-0123

11t Annual SECA Workshop, Pittsburgh, PA Sheraton-Station Square, July 27-29, 2010


mailto:mxx2@psu.edu�
mailto:csong@psu.edu�

	Slide Number 1

