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CALCULATIONS OF TWO-FLOW 

REGENERATION OF ACTIVATED 

METHYLDIETHANOLAMINE SOLUTION

The object of research is the stage of regeneration of the spent solution of purification of process gas from CO2 
in the production of ammonia with a capacity of 1360–1500 t/day, in a two-section plate regenerator-recuperator. 
The calculations confirmed the possibility of replacing the monoethanolamine absorbent solution (MEA) with acti-
vated methyldiethanolamine solution (aMDEA) for a two-flow purification and regeneration scheme. One of the 
most problematic places is the lack of a mathematical model of two-flow regeneration of a new absorbent. During 
the study to determine the composition of the vapor-gas mixture used the method of material balance, which takes 
into account the temperature of the upper and lower parts of the regenerator and proposed numerical integration 
to calculate the number of plates of the regenerator.

An algorithm and a program of multivariate calculations have been developed and implemented in Excel, which 
provide for variation of concentration parameters over a vapor-gas mixture. Thermal calculations take into account 
the endothermic reactions of CO2 desorption, water evaporation and determine the specific heat consumption for 
solution regeneration. The decrease of specific heat consumption for regeneration of activated aMDEA solution from 
4.4 to 3.11 MJ/m3CO2 was determined in comparison with MEA solution. The approximations of the equilibrium 
pressure of CO2 over the MDEA solution on the degree of carbonization of solution and the desorption temperature 
are approximated. The kinetic calculation of the regenerator established the number of plates equal to 14 when 
the number of 31 plates in a standard regenerator-recuperator. The calculated number of plates determines the 
reliable regeneration of the solution in one apparatus to the required degree of carbonization of coarsely (0.35) 
and finely regenerated (0.1) solutions. The reduction in the number of plates when using aMDEA is due to taking 
into account the properties of this solution, in particular, the difference in the equilibrium pressure of CO2 over 
aMDEA compared to MEA. The real possibility of using 40 % aMDEA solution instead of 18 % MEA solution on 
existing two-stream absorbers and regenerators without changing the technological scheme is established.
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1. Introduction

The regeneration of waste solutions obtained during the 
purification of process gas from carbon monoxide (IV) in 
the production of ammonia takes place in strippers (regene-
rators) – packed or disc-shaped. Physicochemical basis of 
regeneration is provided in [1]. Technological schemes for 
the regeneration of solutions of monoethanolamine (MEA) 
and potash, design features of the regenerators are considered 
in [2, 3]. In works [4, 5], a comparative analysis of schemes 
and methods of purification from carbon monoxide (IV) is 
provided. The method of purification with the use of an 
activated solution of methyldiethanolamine (aMDEA) with 
a concentration of up to 50 %, activated with piperazine 
C4H10N2 (PZ, diethylenediamine) with a concentration of 
up to 5 %, has become widespread [6, 7]. Examples of the 
design and industrial implementation of this method are  
a single-flow technological scheme of purification from CO2 
with an ammonia capacity of 1,550 t/day [8] and amine 
purification with an ammonia capacity of 1,000 t/day [9].  
Note that, unlike the purification stage, much less atten-
tion is paid to the aMDEA regeneration stage. Thus, the 

authors of [10] investigated the energy consumption for 
the regeneration of the mixed absorbent MEA/MDEA.  
A decrease in the energy of regeneration when using this 
solution in comparison with the MEA solution has been 
proven. In [11], the influence of the MDEA/PZ ratio on 
the energy consumption of regeneration of the flue gas 
cleaning solution of a coal-fired power plant was studied. 
In the study [12], the simulation of single-stream regene-
ration of the spent aMDEA solution in a tray desorber 
with an ammonia capacity of 600 t/day was carried out. 
The results of modeling the two-flow regeneration of the 
MEA solution are given in [13].

Simulation of two-flow purification of process gas from 
СО2 with an activated solution of aMDEA is described 
by the authors of this work in [14]. The proposed mate-
rial is a logical continuation of the specified work and 
reflects in-depth attention to the calculation aspects when 
introducing this method, especially for large-scale produc-
tion. Therefore, the development and implementation of 
calculations of precisely two-stream solution regeneration is 
relevant. Thus, the object of research is the stage of regene-
ration of the spent solution for cleaning the process gas  
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from CO2 in the production of ammonia with a capacity 
of 1360–1500 t/day in a two-section disc-type regenerator-
recuperator. And the aim of research is to substantiate the 
possibility of replacing an absorbent solution of monoetha-
nolamine (MEA) with an activated solution of methyldi-
ethanolamine (aMDEA) at multi-tonnage plants operating 
according to a two-line purification and regeneration scheme.

2. Methods of research

The algorithm of material and heat balances for regen-
eration of the MEA solution (USSR, RF, Ukraine) [13] 
was revised for appropriate calculations using aMDEA 
solution (USA) and implemented in the Excel environ-
ment. During the study, let’s use our own method for 
calculating the composition of the vapor-gas mixture at 
the outlet of the upper and lower parts and numerical 
integration to calculate the number of regenerator plates. 
At the same time, it is taken into account that the two-
stream regeneration provides for the supply of the entire 
spent solution to the upper part of the regenerator with 
the parameters of the roughly regenerated solution. After 
that, half of the coarsely regenerated solution is fed to 
the lower part for regeneration with the parameters of 
the finely regenerated solution. The heat balance took 
into account the temperature parameters of the solutions, 
the vapor-gas mixture, and the endothermic reactions of 
СО2 desorption and water evaporation.

3. Research results and discussion

The output has the following parameters. The regenerator 
operates under a pressure of P = 1.7 atm. The degree of car-
bonization of the AMDEA solution: at the exit from the stage 
of «fine» regeneration Х2v = 0.1; at the entrance to the stage 
of «rough» regeneration Х1v = 0.67; at the output – Х1n = 0.35. 
Gas temperature at the outlet of the separator: t = 40 °С; 
saturated vapor pressure at t = 40 °С: P2 0 07245* .= atm.  Gas 
temperature at the outlet of the regenerator: t = 70 °С; satu-
rated vapor pressure at t = 70 °С: P3 0 3116* . .= atm

Material balance. The composition of dry gas at the 
outlet of the separator (Table 1), into which it enters 
from the upper part of the regenerator, is determined ac-
cording to the material balance of absorption [14]. All 
dissolving components, namely hydrogen, nitrogen, carbon 
monoxide (II), methane and argon, are desorbed during 
regeneration. The consumption of CO2 with the gas phase 
is determined by the stage of absorption, while part of 
this gas always remains in solution with the correspond-
ing carbonation degree.

The following is an algorithm for calculations and tables 
of material balance at various points of the regeneration 
scheme for aMDEA solution.

Gas humidity at the outlet of the separator, fraction:

N
P

P

V

V Vg
2

2 2

2

= =
+( )

*

,

where N2 = 0.07245/1.7 = 0.0426, whence, in a certain sense, 
the consumption of dry gas (Vg = 36,073.3 m3/h), let’s de-
termine the flow rate of water vapor at the outlet of the 
separator, m3/h:

V2 = Vg ∙N2/(1–N2); V2 = 1,605.79.

The calculation results are shown in Table 2.

Table 1

Dry gas parameters after separator

Component m3/h % vol. kg/h % mass

Н2 268.39 0.744 23.89 0.034

N2 54.30 0.151 67.88 0.097

CO2 35,744.57 99.089 70,202.34 99.859

CO 2.18 0.006 2.72 0.004

Ar 1.70 0.005 3.04 0.004

CH4 2.12 0.006 1.52 0.002

Total 36,073.26 100 70,301.38 100

Table 2

Wet gas parameters after separator

Component m3/h % vol. kg/h % mass

Н2 268.39 0.718 23.89 0.033

N2 54.30 0.145 67.88 0.095

CO2 35,744.57 95.685 70,202.34 98.184

CO 2.18 0.006 2.72 0.004

Ar 1.70 0.005 3.04 0.004

CH4 2.12 0.006 1.52 0.002

H2O 1,605.79 4.299 1,291.06 1.806

Total 37,356.37 100 71,500.67 100

The water vapor removed from the separator must be 
compensated for by adding water to the regenerated solution.

Relative humidity of gas at the outlet of the regen-
erator, fraction:

N
P

P

V

V Vg
3

3 3

3

= =
+( )

*

,

N3 = 0.3116/1.7 = 0.183,

from where let’s determine the flow rate of water vapor, m3/h:

V3 = Vg∙N3/(1–N3); V3 = 8,095.96.

The calculation results are presented in Table 3.
Volume (m3/h of water vapor) and mass (kg/h) of 

reflux for irrigation of the regenerator, respectively:

V(Н2О) = V3–V2; 

V(Н2О) = 8,095.96–1,605.79 = 6,490.17.

Mreflux = m3–m2; 

mreflux = 6,509.15–1,291.06 = 5,218.09.



CHEMICAL ENGINEERING:
REPORTS ON RESEARCH PROJECTS

18 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — № 6/3(56), 2020

ISSN 2664-9969

Table 3

Wet gas parameters after regenerator

Component m3/h % vol. kg/h % mass

Н2 268.39 0.61 23.89 0.03

N2 54.30 0.12 67.88 0.09

CO2 35,744.57 81.52 70,202.34 91.51

CO 2.18 0.005 2.72 0.004

Ar 1.70 0.004 3.04 0.004

CH4 2.12 0.005 1.52 0.002

H2O 8,095.96 18.46 6,509.15 8.48

Total 43,846.53 100 76,718.77 100

Heat balance. Heating of the solution is carried out due 
to the heat of the raw converted gas supplied to the boilers 
of the amDEA solution. The purpose of the calculation is 
to determine the heat Qkg coming from the converted gas 
for cleaning and must be cooled. Output data: consumption, 
kg/h, of the waste solution in the regenerator m(aMDEA)s = 
= 1,129,143.1 [14]; the total consumption of two streams of so-
lution from the regenerator m

s
aMDEA( ) =

*
, , .1 059 306 96  [14]. 

Heat capacity of aMDEA solution at the inlet and outlet: 
Срin = 3.7 kJ/(kg∙°С); heat capacity of wet gas at the outlet 
of the regenerator: Ср3 = 35 kJ/(kmol∙°С). The temperature of 
the spent aMDEA solution at the inlet to the regenerator: 
tin = 68.61 °С [14]; temperature of the regenerated solutions 
of aMDEA and wet gas at the outlet of the regenerator, °С: 
tout = 7; temperature of condensate (reflux) at the outlet of the 
separator, °C: t4 = 40. Heat of desorption of СО2, kJ/kg СО2:  
QCO2 = 1,216; heat of water evaporation in the regenera-
tor, kJ/kg: Qev = 2,200; heat loss, fraction: Wloss = 0.05.

Heat balance equation:

Q1+Q4+Qkg = Q3+Q5+Q6+Qloss.

The main items of the arrival of the heat balance are:
– heat introduced with the spent solution of aMDEA, kJ/h:

Q1 = m(аMDEA)s∙tin∙Срin; 

Q1 = 1,129,143.1∙68.61∙3.7 = 286,640,879.9;

– heat of condensate (reflux), kJ/h:

Q4 = mreflux∙t4∙Срwater;

Q4 = 5,218.09∙40∙4.19 = 874,551.9,

where Срwater – the average heat capacity of water, kJ/(kg∙°C): 
Cpwater = 4.19;

– heat introduced with the coolant (convertible gas), kJ/h:

Qkg = (Q3+Q5+Q6–(1–Wloss)∙Q1–

–(1–Wloss)∙Q4)/(1–Wloss). (1)

The main items of consumprion in the heat balance are:
– heat, carried out by wet gas from the regenerator, kJ/h:

Q3 = ΣV∙tout∙Ср3/22.4,

Q3 = 43,846.53∙70∙35/22.4 = 4,795,714.2;

– heat of reaction of desorption and evaporation, kJ/h:

Q5 = QCO2∙m(СО2)des+Qevap∙mvapor,

Q5 = 1,216∙70,202.34+2,200∙6,509.15 = 99,686,175.44;

– heat, removed by the regenerated solution of aMDEA (it  
is assumed that at the same temperature of fine and 
coarse regeneration solutions have the same heat ca-
pacity), kJ/h:

Q m t Cp
s out out6 = ⋅ ⋅( )0MDEA
*

,

Q6 = 1,059,306.96∙70∙3.7 = 274,360,502.6.

So, from equation (1) heat consumption for solution 
regeneration:

Qkg = 111,279,521.5 kJ/h.

Heat loss to the environment, kJ/h:

Qloss = (Q1+Q4+Qkg)∙Wloss = 19,939,073.6.

Specific heat consumption per 1 m3 СО2, MJ/m3 СО2:

Qsp = Qkg/(V(CO2)des∙1,000),

Qsp = 111,279,521.5/(35,744.57∙1,000) = 3.11.

Let’s compare the data obtained with the specific heat 
consumption for solution regeneration with the literature 
data. According to [1], these costs for the regeneration 
of 18 % MEA solution are 5.4 and 4.4 MJ/m3CO2 for 
a multi-stream scheme and a scheme with a regenerator-
recuperator, respectively. A decrease in the specific heat 
consumption for the regeneration of the activated aMDEA 
solution to 3.11 MJ/m3 CO2 is expected, taking into account 
the properties of this solution, namely, the lower heat of 
desorption of CO2. The literature [7] indicates the possibility 
of reducing the unit flow rate to 3.78 MJ/m3CO2 when 
using aMDEA. According to the calculations, at 10 % heat 
loss to the environment, this figure will be 3.73. Thus, the 
calculated data are of the same order of magnitude as the 
industrial data and indicate a real possibility of reducing the 
heat consumption for the two-flow regeneration of aMDEA 
in comparison with a similar regeneration process of the 
MEA solution. In addition, the analysis of the consump-
tion of MEA and aMDEA solutions for the purification 
of process gas [14] showed a decrease in the consumption 
of the solution by 5.5 % when using aMDEA, which will 
help to reduce the energy consumption for pumping. The 
developed algorithm and its implementation in Excel make 
it possible to carry out multivariate material and thermal 
calculations with varying concentration parameters for gas 
and solution, and their temperature.

Kinetic calculation of the upper part of the stripper 
(regenerator). The calculation of a plate stripper is reduced 
to determining the number of theoretical plates Nt by 
numerical integration of the expression:

Nt = ∫dP/(P*–P),
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where P – working pressure of CO2, kPa; P* – equilib-
rium pressure, CO2, kPa.

The data [7] of the values of the equilibrium partial 
pressure PCO2

*  over the MDEA solution for the conditions 
of regeneration in the upper part of the apparatus were 
preliminary approximated, depending on the carbonization  
degree of the Хі solution (in the range of 0.4–0.7) and the 
temperature Ti of desorption (in the range 323–393 K), kPa:

P X TiCO2

* exp . . ln , . / .= + ⋅ −( )24 56 3 23 5 990 67  (2)

For processed 32 points, the average deviation of the 
calculated data from the reference data is 6.48 %.

It is taken into account that the equilibrium CO2 pres-
sure over the activated aMDEA solution is lower than 
over the pure MDEA solution, and the dependence of the 
correction factor Kcor on the carbonization degree Хі and  
the temperature Ti is obtained:

Kcor_і = 6.0455–15.5865∙Хі+

+17.8558∙Хі2–6.5993∙Х3–6.0865/Ті. (3)

Thus, the equilibrium CO2 pressure over the activated 
aMDEA solution is, kPa:

Pi
P

Kcor ii

* .
*

_

=
CO2

 (4)

CO2 partial pressure in the upper part of the regene-
rator, kPa:

Рu = Р3∙N(CO2)∙101,325/1,000/100,

Рu = 1.7∙81.52∙101,325/1,000/100 = 140,42,

where N(CO2) – the content of CO2 in the wet gas at the 
outlet from the regenerator (from the upper tray), % vol., 
N(CO2) = 81.52 (Table 3).

Conversion factor of equilib-
rium CO2 pressure to operating 
pressure for the entire range of 
calculations of the upper part of 
the regenerator:

Kcon = Рu/Р uр,

Kcon = 140.42/189.73 = 0.74,

where Рuр = 189.73 – the calculated 
value of the equilibrium pressure of 
CO2 over the aMDEA solution ac-
cording to equation (2) taking into 
account the correction factor Kcor_і 
according to equation (3) with the 
degree of carbonization Х1 = 0.67 
and the temperature on the upper 
plate 341.61 K (68.61 °С). Let’s  
note that it is for the upper tray 
that both the equilibrium and work-
ing partial pressures of CO2 over 
the amDEA solution are known. 
Thanks to the Kcon factor, the work-
ing partial pressure on other trays 

will be calculated. Of course, this is a definite approxi-
mation, but in the absence of data on the concentration 
of CO2 in the vapor-gas mixture along the height of the 
regenerator, just such a decision was made. Let’s note that 
the design problems with the construction of the working 
line of the regeneration process determine a much smaller 
amount of information in comparison with the calculation 
of the absorption process.

Thus, the working pressure of CO2 above the solution 
at each step of integration is equal to:

Рі = Kcon∙Рі*. (5)

Integration step based on the working partial pressure 
of СО2: dPi = ABS(Pi–1–Pi).

The efficiency of the regenerator plate, depending on 
the degree of carbonation of the solution X, fraction:

ηi

i iX X
=

+ ⋅ − ⋅( )7 48 57 49 31

100

2. .
.  (6)

Taking into account the efficiency of the plate, the 
required number of plates per one integration step:

Nprі = Ntі/ηі.

Practical number of plates:

Npr = ∑Npri.

The implementation of the algorithm is presented in 
Table 4. The number of practice plates is 6.99.

Lower part of the regenerator. In the lower part, a fine 
regeneration of the solution occurs due to the supply of 
heat to the boiler. The consumption of desorbed gases 
corresponds to their consumption during absorption at 
the stage of fine purification. According to the results of 
work [14], the composition of dry gas is given in Table 5.

Table 4

Determination of the number of plates in the upper part of the regenerator (fragment)

No. Xi Ti PiCO2

* Kcor_i Pi
* Рі P Pi i

* − dPi
Efficien-

cyi
Npri

0 0.67 341.61 306.49 1.62 189.73 140.42 49.31 – – –

1 0.6636 342.43 310.01 1.62 191.46 141.71 49.76 1.28 0.32 0.081

2 0.6572 343.26 313.40 1.62 193.07 142.89 50.17 1.19 0.32 0.074

3 0.6508 344.09 316.67 1.63 194.54 143.98 50.56 1.09 0.32 0.068

4 0.6444 344.92 319.81 1.63 195.88 144.97 50.90 0.99 0.32 0.061

5 0.638 345.75 322.82 1.64 197.07 145.86 51.22 0.88 0.32 0.055

45 0.382 378.861 300.787 2.313 130.033 96.240 33.793 1.991 0.249 0.236

46 0.3756 379.689 298.356 2.345 127.255 94.184 33.071 2.056 0.247 0.252

47 0.3692 380.516 295.662 2.377 124.395 92.067 32.328 2.117 0.245 0.267

48 0.3628 381.344 292.705 2.410 121.459 89.894 31.565 2.173 0.243 0.284

49 0.3564 382.172 289.483 2.444 118.452 87.668 30.783 2.226 0.240 0.301

50 0.35 383.000 285.999 2.479 115.380 85.395 29.985 2.274 0.238 0.319

Practical number of plates 6.99
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Table 5

Consumption of dry gas absorbed at the stage of fine cleaning

Component m3/h % vol. kg/h % mass.

Н2 98.35 0.96 8.78 0.04

N2 19.97 0.19 24.96 0.12

CO2 10,172.11 98.83 19,980.93 99.82

CO 0.80 0.01 1.00 0.005

Ar 0.62 0.01 1.12 0.01

CH4 0.78 0.01 0.56 0.003

Total 10,292.63 100 20,017.34 100

The temperature of the vapor-gas mixture at the outlet 
of the lower part of the regenerator is 110 °С, the saturated 
vapor pressure is 1.4326 atm. Outlet gas humidity, fraction:

N
P

P

V

V Vg
4

4 4

4

= =
+( )

*

,

where N4 = 1.4326/1.7 = 0.842706, whence, in a certain sense, 
the consumption of dry gas (Vg = 10,292.63 m3/h), let’s 
determine the flow rate of water vapor at the outlet of 
the separator, m3/h:

V4 = Vg∙N4/(1–N4), V4 = 55,142.93.

The calculation results are shown in Table 6.
Partial working pressure of СО2 at the outlet from 

the lower part of the regenerator, kPa:

Рl = Р3∙N(CO2)∙101,325/1,000/100,

Рl = 1,7∙15,55∙101,325/1,000/100 = 27,22,

where N(CO2) – CO2 content in wet gas, % vol., N(CO2) =  
= 15.55 (Table 6). The tabular data [7] of the values of the 
equilibrium partial pressure Р*СО2

 above the 
MDEA solution for the regeneration condi-
tions in the lower part of the apparatus, 
depending on the degree of carbonization 
of the solution Xi (in the range 0.1–0.35) 
and the temperature Ti of desorption (in 
the range 373–393 K), kPa:

Pi

Xi
T

CO2

*

exp . . ln
, .

.

=

= + ⋅ −






24 47 2 68

6 524 41
 (7)

For the processed 12 points, the aver-
age deviation of the calculated data from 
the tabulated data is 5.38 %.

It is taken into account that the equi-
librium CO2 pressure over the activated 
aMDEA solution is lower than over the 
pure MDEA solution, and the dependence 
of the correction factor Kcorr on the car-
bonization degree Хі is obtained:

Kcor_і = 8.077–37.195∙Хі+

+87.957∙Хі2–79.555∙Хі3. (8)

Thus, the equilibrium CO2 pressure over the activated 
aMDEA solution is, kPa:

Pi
Pi

Kcor ii

* .
*

_

=
CO2

Conversion factor of equilibrium CO2 pressure to ope-
rating pressure for the entire range of calculations of the 
lower part of the regenerator:

Kcor = Рl/Рі*,

Kcor = 27.22/113.765 = 0.23926,

where Рі* = 113.765 is the calculated value of the equilib-
rium pressure of CO2 over the aMDEA solution according 
to equation (7), taking into account the correction factor 
Kcor_і according to equation (8) with the degree of car-
bonization Х1 = 0.35 and the temperature of the vapor-gas 
mixture at the outlet of the lower part 383 K (110 °С) –  
see the first line of Table 7. The implementation of the 
calculation algorithm is presented in Table 7.

Table 6

Wet gas flow rates at the exit from fine regeneration

Component m3/h % vol. kg/h % mass.

Н2 98.35 0.15 8.78 0.01

N2 19.97 0.03 24.96 0.04

CO2 10,172.11 15.55 19,980.93 31.06

CO 0.80 0.001 1.00 0.002

Ar 0.62 0.001 1.12 0.002

CH4 0.78 0.001 0.56 0.001

H2O 55,142.93 84.27 44,311.29 68.88

Total 65,435.56 100.00 64,328.63 100.00

Table 7

Determination of the number of plates in the lower part of the regenerator (fragment)

No. Xi Ti PiCO2

* Kcor_i Pi
* Рі P Pi i

* − dPi
Effi-

ciencyi
Npri

0 0.35 383 275.590 2.422 113.765 27.220 86.545 – – –

1 0.345 383.3 268.727 2.447 109.825 26.277 83.548 0.943 0.236 0.048

2 0.34 383.6 261.883 2.472 105.957 25.352 80.606 0.925 0.234 0.049

3 0.335 383.9 255.060 2.497 102.161 24.443 77.718 0.908 0.232 0.050

4 0.33 384.2 248.261 2.522 98.435 23.552 74.883 0.892 0.231 0.052

5 0.325 384.5 241.489 2.548 94.776 22.676 72.100 0.875 0.228 0.053

45 0.125 396.5 31.200 4.646 6.715 1.607 5.108 0.192 0.141 0.265

46 0.12 396.8 28.318 4.743 5.971 1.429 4.542 0.178 0.139 0.281

47 0.115 397.1 25.582 4.842 5.284 1.264 4.020 0.164 0.137 0.299

48 0.11 397.4 22.993 4.944 4.651 1.113 3.538 0.151 0.134 0.319

49 0.105 397.7 20.552 5.049 4.071 0.974 3.097 0.139 0.131 0.340

50 0.1 398 18.258 5.157 3.540 0.847 2.693 0.127 0.129 0.365

Practical number of plates 6.8
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The number of practical plates is 6.8. The total number 
of trays in the regenerator is ≈14. In industry, using an 
MEA solution, regenerator-recuperators operate, which 
have 31 trays (22 trays in the upper part and 9 trays in 
the bottom) [15]. For guaranteed quality of regeneration, 
2 devices are used, which is confirmed by the materi-
als of work [13]. Thus, the use of an activated aMDEA 
solution will allow one device to be turned off, which 
will have a significant economic effect. In addition, the 
loss of this absorbent at the regeneration stage is less 
than that of MEA due to the significantly higher boiling 
point of MDEA.

4. Conclusions

The analysis of heat balance calculations showed a de-
crease in the specific heat consumption for the regenera-
tion of the MEA solution from 4.02 MJ/m3CO2 [13] to 
3.11 MJ/m3CO2 when using aMDEA solution. Material 
calculations showed a method for determining the practical 
partial pressure of CO2 at the outlets of the upper and 
lower parts of the regenerator, which made it possible to 
obtain the parameters of the working line for calculating 
the number of plates. The number of regenerator trays 
is determined by numerical integration and is 14 trays, 
which makes it possible to recommend the use of only one 
regenerator out of two that are involved in production.  
Thus, the mathematical modeling of a two-section regene-
rator has confirmed the real possibility of replacing an 
18 % MEA solution with a 40 % aMDEA solution. This 
should be implemented on existing equipment and will 
not require a change in the technological scheme.
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