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Abstract — Absorption characteristics of 2-methylpiperidine (2MPD), 3-methylpiperidine (3MPD) and 4-methylpiper-
idine (4MPD) absorbents were studied by a vapor-liquid equilibrium (VLE) apparatus and a differential reaction calo-
rimeter (DRC). Using a VLE apparatus, the CO, loading capacity of each absorbent was estimated. After reaching the
absorption equilibrium, nuclear magnetic resonancespectroscopy (NMR) had been conducted to characterize the species
distribution of the (H,O-piperidine-CO,) system. Using a DRC, the reaction of heat was confirmed in accordance with
the absorption capacity. The unique characteristics of 2MPD, 3MPD and 4MPD absorbents appeared by the position of
methyl group. The 2MPD possessing the methyl group at the ortho position showed its hindrance effect during the
absorption process; however, piperidine derivatives possessing the meta position and para position did not show its char-
acteristics in H,O-piperidine-CO, system.
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Fig. 2. Calibration curves of joule effect toward measurement of heat transfercoefficient (UA).
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Table 1. Enthalpy changes and heat of absorption of CO, saturated
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Table 2. Enthalpychanges (-AH,,,) of the absorbents according to various

absorbentsat 40 °C CO, loadings at 40 °C
Absorbent ) C((j)(z)/zn}l(())aluiglsgorbent) (u/ﬁzacbfoz) QW) Absorbent (ld/rﬁ(l)—{agoz) QW
MEA 0.52 921 35.1 0.100 814 6.0
2MPD 0.85 91.7 322 CO, loading 0.200 79.5 11.7
3MPD 0.83 102.1 318 MEA (mol CO,/ 0.300 82.0 18.1
4MPD 0.84 100.4 328 mol absorbent)  (.399 82.6 243
0.500 933 344
0.097 79.9 35
HHS-A-2 measurement BH3-719} reference §H5-7] 9] =E4}o|(T €O, loading 8?8; zz; 122.26
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Fig. 9. Enthalpychanges (-AH,,,) of the absorbents according to vari-
ous CO, loadings at 40 °C.
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