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Abstract

The present study investigates the performance of CO, absorption in Received: 18 September 2022
the presence of amino acid L-arginine (ARG) as a promoter in Accepted: 30 November 2022
an aqueous solution of triethanolamine (TEA) in a micro-reactor. Page Number: 124-136

In order to experimentally evaluate the absorption process, the aqueous
solution of 30% TEA and a mixture of TEA and arginine were used in
four concentrations of ARG-TEA (0+30 wt%), (4+26 wt%), (8+22 wt%),
and (12+18 wt%) under the solvent flow rate of 3-9 ml/min and the inlet
gas flow rate of 120-300 ml/min at the temperature of 45 °C
The experimental mass transfer performance was evaluated in terms of
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the overall volumetric gas-phase mass transfer coefficient (Kgav), Keywor_ds_'
absorption efficiency (AE), and volumetric mass transfer flux (Naav). Cart.)o.n Dioxide,

The results of this investigation illustrated that in the medium flow rate of Arginine,

solvent and gas, by increasing the arginine concentration in the aqueous Triethanolamine,
solution (30 %wt TEA) up to 12 wt% in the TEA+ARG (12+18%wt), Overall Mass Transfer
the values of Kgay increased from 11.09 to 83.37 kmol/m® kPah so that Coefficient,

the absorption efficiency improves up to about 40%. Micro-Reactor
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Figure 1. Scheme of the laboratory set-up for CO, absorption by TEA-ARG solvent: 1) CO; capsule 2) Pressure gauge 3-1) CO, Mass
Flow Controller (MFC) 3-2) Air Mass Flow Controller (MFC) 4) Air compressor 5) Compressor outlet valve 6) Gas humidification

container 7) Water bath 8) Heater 9) Water circulation pump 10) Microreactor 11) Heating coil 12) Temperature controller 13)
Peristaltic pump 14) Fresh solvent tank (feed) 15) Outlet solvent separator 16) CO, sensor 17) Computer.

1. Absorption Efficiency
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Figure 2. Variations of the overall mass transfer coefficient based on the gas phase and absorption efficiency versus TEA concentration
in aqueous solution at a fixed Q=6 ml/min and Qg=210 ml/min.
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Figure 3. The values of a) volumetric gas-phase mass transfer coefficient (Kgay) and b) absorption efficiency (AE)

versus gas flow rate at Q=6 ml/min.
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Figure 4. Volumetric molar flux values (N ay) versus gas flow rate at Q=6 ml/min.
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Figure 5. The values of (a) volumetric gas-phase mass transfer coefficient (Kcay) and (b) Absorption efficiency (AE)
versus solvent flow rate at Q,=210 ml/min and TEA+ARG (12+18 wt%).
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Figure 6. The values of volumetric molar flux values (N ay) and enhancement factor versus solvent flow
rate at Q,=6 ml/min and TEA +ARG (12+18 wt%).
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Table 1. Comparison of Kiay values reported in conventional gas-liquid contacting devices and the studied micro-reactor.

Contactor Solvent

Operating Condition

Kgav

MDEA-PZ
MEA-PZ
AMP-PZ

Rotating packed bed

Packed bed

MDEA-PZ

Packed bed

MDEA-MEA

MDEA-ARG

Micro-reactor

Micro-reactor TEA-ARG

T:32 °C
C: 1M
Qg: 6-10 L/min
QL.: 50-90 cc/min
T: 25-60 °C
C amine: 1-3 M
Qg: 40 Kmol/m2.hr
QL: 2-8 m¥/m2.h
T: 21-40 °C
C amine: (3-27), (5-25), (7-23) wt%
Qg: 15.99, 17.78, 18.65 Kmol/m?2.hr
QL: 5 m¥m2.h
T: 45 °C
C amine: 38-50 Wt%
Qg; 120-300 ml/min
QL: 3-9 ml/min
T: 45 °C
Camine:
Qg; 120-300 ml/min
QL: 3-9 ml/min

(Kmol/m?3.h.KPa)

4.012-0.82
52-1.67 [25]
5-0.16

452 -0.22 [26]

0.65 - 0.89 [27]

12.04 — 62.98 [28]

8.75-42.91 Current study
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