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Why separate CO, from biogas?
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Separating technologies in industry

Organic physical Amine

Parameter Water scrubbing scrubbing scrubbing PSA Membrane
typicallmethanelcontent in
biomethane [vol%] 95,0-99,0 95,0-99,0 95,0-99,0 95,0-99,0
[methane]recovery [%] 98,0 96,0 99,96 98 80-99,5
[methanel slip [%] 2,0 4,0 0,04 2,0 20-0,5
‘[’,'(‘\*,Sﬂé?,ﬁ,?‘i,'}%’rhﬁﬂ‘a‘m 0,46 0,49-0,67 0,27 0,46 0,25-0,43
heating demand and _ 70-80°C 120-160°C - -

temperature level

antifouling agent, organic solvent  amine solution activated carbon
consumables demand

drying agent (non- hazardous) (hazardous) (non- hazardous)
typical investment/costs|[€/(m*/h) biomethane]
for 100m*/h biomethane 10.100 9.500 9.500 10.400 7.300-7.600
for 250m*/h biomethane 5.500 5.000 5.000 5.400 4.700-4.900
for 500m*/h biomethane 3.500 3.500 3.500 3.700 3.500-3.700
typical operational costs [ct/m* biomethane]
for 100m*/h biomethane 14,0 13,8 14,4 12,8 10,8-15,8
for 250m®h biomethane 10,3 10,2 12,0 10,1 7,7-11,6
for 500m®/h biomethane 9,1 9,0 11,2 9,2 6,5-10,1
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What | have achieved

Three traditional alcohol amines

stirrer

cAlcohol amines Name Structure 700
Primary Ethanolamine(MEA) H)N  OH
__/ 600 ¢ activated MDEA
Secondar Diethanolamine(DEA H
Y (DEA) HO/\JM\/\OH _ 500
, £
Tertiary Methyl HO\/\N A~_OH £ 400 ¢ .
diethanolamine(MDEA) | = = B synthesis alcohol
] .
Condenser "8" 300 al.’nm.e(l'z
3 N diaminopropane)
K/ 200 L _
s /] synthesis alcohol
F 100 amine(1,3diamin
il 1 Thermometer opropane)
: AT Iy 0 . . .
Syringe pump [—¥{w ] E\../ﬂ ?@ D pressuelbar) 4 .
/o . . .
L @/F; [ mine, CO, uptake comparison of synthesis alcohol amines
-/ stirbar, with activated methyl diethanolamine(MDEA
Q? (solvent) y ( )

System for synthese alcohol amines
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Experimental setup
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Amine-based CO2 regeneration setup
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Questions?

This project has received funding from the
European Union’s Seventh Framework Programme
for research, technological development and
demonstration under grant agreement n. 316838

Project coordinated by the QUESTOR Centre
at Queen’s University Belfast
www.qub.ac.uk/questor




