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Effect on the Heat of Reaction to Temperature and Absorption Capacity in
the Reaction of Cyclic Amines with Carbon Dioxide
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TCorresponding author :
21yoon@kKier.re.kr Abstract >> The effect of temperature and absorption capacity on heat of re-

_ action, which is one of the characteristic studies of CO, absorption, were inves-
Eisies';’zd ;(93 gifgi::;gfglg tigated in a differential reaction calorimeter (DRC) by using piperazine (PZ) and
Accepted 30 October, 2018 2-methylpiperazine (2-MPZ). For all absorbents, CO2 loading capacity decreased

with increasing the temperature, while the heat of reaction increased, it figured
out that these had a linear correlation between CO, loading capacity and/or heat
of reaction and the temperature. The heat of reaction of all absorbents in-
creased with increasing CO» loading capacity, especially 2-MPZ rapidly increased
at 70°C. The reason for increase in the heat of reaction was occurred the re-
generation of CO2, which is a reverse-reaction, simultaneously with the absorption.
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Fig. 1. The differential reaction calorimeter (DRC); @ Mixed
gas (30 vol.%/N; balance), @ Mass Flow Controler (MFC), ®
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Liebig-Graham condenser, 8 Thermocouple, Calibration
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Fig. 2. Break through of PZ for various temperature. Dotted
line: T differential, line: CO- ratio (output CO2 concentration/
input CO. concentration)
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Fig. 3. Break through of 2-MPZ for various temperature.
Dotted line: T differential, line: CO; ratio (output CO, concen-
tration/ input CO; concentration)
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Table 1. CO; loading of PZ and 2-MPZ at the various temper- 1.0
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- e o betig o warz
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mOl-absorbent ) L—absorbent ) ) —‘; rys T~e -
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S o ~—
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PZ O 5 07}t L.
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.6 [
40 0.88 116.45 o6
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70 0.60 78.45 Temperature (OC)
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Table 2. Heat of reaction of CO, with 30 wt% PZ and 2-MPZ at
various temperature

Temp. logta)iilg Qua}?;;tty °f Enthalpy
e @ | S
0.10 224 4237
0.20 5.49 49.15
0.30 11.48 72.51
0 0.40 15.44 73.23
0.50 19.39 73.19
0.60 23.15 73.70
0.70 27.07 73.93
0.80 3171 75.90
0.10 3.16 60.12
0.20 7.21 68.55
0.30 11.33 71.78
0.40 15.30 72.80
%0 0.50 19.27 73.55
0.60 23.05 7371
PZ 0.70 2721 74.47
(30 wt%)
0.80 33.46 80.08
0.10 3.32 63.71
0.20 7.44 71.40
0.30 11.61 74.31
60 0.41 15.93 7531
0.50 19.89 75.79
0.60 23.95 76.25
0.70 28.61 78.19
0.10 3.30 63.30
0.20 7.46 71.64
o 0.30 11.71 75.08
0.40 16.13 76.59
0.50 20.40 77.51
0.60 24.84 78.87
0.10 2.88 66.20
0.20 6.82 75.12
0.30 10.33 77.09
2MPZ 20 0.40 14.05 77.85
(30 wt%) 0.50 17.62 77.91
0.60 21.00 77.97
0.70 24.56 78.00
0.80 26.60 79.65
> HRAUO LIS S =27

Table 2. Continued

Temp. log((ljiilg %1;?;;? ity
(©) (mol CO, mol Q: k) (AH:
absorbent ) kJ/mol)
0.10 2.59 59.72
0.20 6.42 70.94
0.30 9.93 74.23
50 0.40 13.57 75.34
0.50 17.05 75.69
0.60 20.56 76.20
0.70 24.48 77.96
0.10 2.85 65.06
2MPZ 0.20 6.91 75.91
(30 wt%o) 60 0.30 10.69 79.57
0.40 14.52 80.78
0.50 18.38 81.95
0.60 23.14 85.67
0.10 2.88 61.96
0.20 7.07 79.23
70 0.30 11.46 85.55
0.40 16.19 89.60
0.50 21.46 95.60

(carbamate) =2 AT
al, Hfo I7PELﬂ E(HCO3 )7} |0 E(CO5Y) %<
WS P, deba|, Ao el vo)
ZHE Yo E FEo| oF 70C o] J17tof| A EitstA A
AElo] WA ol Aoz wek,

4. 2 &

B Ao el oful F4AISe) B4 v
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