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Abstract

Carbon dioxide, also known as green house gas, has a potential to cause the global warming and also
climate change. Results from many researchers indicated that the earth’s surface temperature has increased
about 0.6 ° C during AD 1950-2000. These changes may have a widely negative effect on ecological system and
human activities all over the world. The Intergovernmental Panel on Climate Change (IPCC) suggested that

carbon dioxide capture from post combustion process could be applied for reducing green house gas emissions.



162 KKU Res. J. 2013; 18(1)

Amine absorption is a commercially available technology which is widely used for carbon dioxide separation in
petrochemical process. However, two mains compromising of amine absorption are high operating cost and
corrosion problem. Recently, Metal organic frameworks (MOFs) have attracted much attention from the researchers
due to their unique adsorption/desorption properties, such as functional pores leads to high isosteric heat of
adsorption. Furthermore, some MOFs exhibited higher surface area than other porous materials. This review
described some basic characteristics of MOFs and further reviewed on their carbon dioxide adsorption capacity

from both single and mixture components. Two mains carbon dioxide adsorption/separation mechanisms also

commented.
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Compounds (Reference) BET Surface P/bar Amount of Functionalized ligand Isosteric heat
area (Temperature K) COz uptake of CO2 adsorp-
(mzlg) (mmol/g) tion (kJ/mol)
[Cu(isonicotinate)Z.DMF]“, NEW-1(16) 308 50(303) 2.4 Uncoordinated -O 17.4
Zn‘;03(2,7-ndc)6 (26) 901 50(298) 10 Without functional group N.A.
Al(BDC)(OH), MIL-53-Al (27) 1500* 25(302) 10 -OH 37
Cr(BDC)(OH), MIL-53-Cr (27) 1500%* 25(302) 10 -OH 32
V(BDC)(0), MIL-47 (27) 1500%* 20(302) 11.1 -0XO 22
Cul(BTC)Z» MOF-5 (28) 1781 42(298) 11 Without functional group N.A.
Cr}OF(BTC)Z, MIL-100 (29) 1900 50(304) 18 -NH4 66
ZnAO(dbdc)%, IRMOF-6 (29) 2516 35(298) 19.5 Without functional group N.A.
ZnAO(BDC)J, IRMOF-1(29) 2833 35(298) 21.7 Without functional group N.A.
[CuZA(TPBTM(")X- (HZO)N] (30) 3160 20(298) 235 -NH 263
C43H23N0|5zn4’ UMCM-1-NH2(31) 3887 18(298) 19.3 -COOH 18.6
C44H240132n4, UMCM-MA (31) 4092 18(298) 21.8 Without functional group 7.1
1-NH2-MA
Cr}OF(BDC)}, MIL-101c¢ (29) 4230 50(304) 40 Activated with NHAF 44
Zn4O(BTB)3, MOF-177 (32) 4750 42(302) 335 Without functional group N.A.
ZnAO(BTE)m(BPDC), MOF-210 (21) 6240 50(298) 65.2 Without functional group N.A.

BDC™ = 1,4-benzenedicarboxylate; 4,4,-bpy = 4,4’-bipyridine; BTC = benzenetricarboxylate; dbdc™™ = 1,2-dihydrocyclobutabenzene-3,6-

dicarboxylate; 2,7-ndc = 2,7-naphthalenedicarboxylate; H}BTB =1,3,5-tri(4-carboxyphenyl)benzene. TPBTM= N,N0,N00-tris(isophthalyl)-1,3,5-

benzenetricarboxamide ; HZBPDC = biphenyl-4,4l-dicarboxylic acid ; HBTE= 4,4> 4°-(Benzene-1,3,5-triyltris(ethyne-2,1-diyl))tribenzoic acid

*Langmuir Surface area; N.A. = Not Available
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