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Abstract. It is well-known that CO2 capture with amine treating process has been used and developed in
industry to purify the off-gas from the process. Nowadays, the simulation via computer software is one of
the most effective tools to improve and optimize the existing process because there is no environmental
effect and uses lower cost compared to the experiments. Generally, for sensitivity analysis, the parameters
are studied individually without considering the interaction effects between parameters. In this study, the
equilibrium model of CO2 capture by monoethanolamine (MEA) pilot plant was modelled using Aspen Plus
by ENRTL-RK thermodynamics property model. A sensitivity analysis with the 2k factorial experimental
design was performed. The main and interaction effects of five parameters (which are liquid-gas mass ratio
(L/G), sour gas temperature, lean MEA temperature, lean MEA concentration and CO 2 concentration in
sour gas) were then investigated. From the sensitivity analysis with the 2k factorial experimental design,
liquid-gas mass ratio contributed 75.82% to CO2 removal efficiency; while CO2 concentration in sour gas
and liquid-gas mass ratio (L/G) occupied 29.14% and 17.36% to CO2 removal efficiency and specific heat
duty at the reboiler, respectively.
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1. Introduction
Nowadays, carbon dioxide (CO2) is one of the main
exhausted gas components, that causes global warming,
from many industries, especially petrochemicals, refinery
and power plant. Therefore, Carbon Capture and Storage
(CCS) has been implemented to remove CO2 along the
process in order to reduce its environmental impacts.
Chemical absorption with aqueous solution of
monoethanolamine (MEA) is considered as one of the
well-known technologies for capturing CO2 due to its
high reactive rate and simple operating condition, e.g.
low temperature and pressure [1]. However, due to
incremental increases in production rates to fulfil the
industrial demand that causes higher CO2 load to the
treatment process, the CO2 removal efficiency is
decreased. Therefore, the adjustment of operating
parameters is considered to be the first and easiest
method to improve the process and to prevent CO2
breakthrough in the treated gas. The existing process in
the plant is continuous, which is not easy to be tested
with new operating values during normal operation. This
is because it will cause production specification problems,
unit trips or high energy consumptions, which also affect
both environment and operating costs. Therefore, the
computer programs such as Aspen Plus and Aspen
HYSYS have been developed for process simulation and
studied for decades in order to explore the process
development without interruption. This method has been
used and shows good agreement with the real
experimental result, which has been confirmed by many
previous studies [2-8].
Several studies were conducted to investigate the
effect of process parameters on acid gas removal
efficiency and energy consumption in processes,
especially at the reboiler of the stripper in the amine
treating unit by both experimental methods [8-10] and
process simulation methods using computer programs
[6, 7, 11]. All of these studies performed sensitivity
analysis by changing the operating parameters one by one
from the base case individually. By doing so, the
interaction effects were negligible. In order to investigate
such effects systematically, the 2k factorial experimental
design which is one of the powerful statistical methods
can be applied to explore the significances of main and
interaction effects on the considered response [12]. Then,
the meaningful parameters are screened and used for
process optimization.
In this study, the CO2 capture using MEA pilot plant
from Notz et al.’s experiment [13] was modelled by
Aspen Plus with equilibrium based methods to
investigate the main and interaction effects of five
parameters which were liquid-gas mass ratio (L/G), sour
gas temperature, lean MEA temperature, lean MEA
concentration and CO2 concentration in sour gas on CO2
removal efficiency and reboiler specific heat duty. The 2k
factorial experimental design was carried out to explore
the significance of each main and interaction effect
among them. As in this study, only low and high level
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values of parameters were used. Finally, the optimization
of the CO2 removal efficiency and reboiler specific heat
duty of the process will be reported as a guideline.

2. Methodology
2.1. Process Description
The basic conceptual flow diagram of the chemical
absorption process for CO2 capture is illustrated in Fig.
1. Generally, CO2 containing waste gas was fed to the
bottom of the absorber. The CO2 was chemically
absorbed along the column by the lean MEA solvent,
which was fed from the top of the absorber. While, the
low CO2 concentration treated gas exited at the top of
the absorber. The rich MEA solvent (leaving the bottom
of the absorber) was heated by obtaining energy from the
hot recycle lean solvent (leaving the bottom of the
stripper) in order to reduce the reboiler heat duty. The
heated rich MEA solvent was then fed to the stripper
where CO2 was stripped. The external energy from either
electricity or steam was provided at the reboiler for
maintaining the process condition to regenerate solvent.
As a result, the rich MEA solvent was regenerated and
became the lean MEA solvent, which was recycled to the
top of the absorber. At the top of the stripper, condenser
was used to separate water and MEA entrainments from
CO2 gas. The condensed water and MEA were then
returned to the stripper as a reflux or drained as a
condensate. Moreover, the lean MEA solution leaving
the heat exchange was cooled down to provide suitable
operating temperature for capturing CO2 in the absorber.
Water or MEA make up stream may be included to
maintain MEA concentration before reentering the
absorber to compensate their loss [9, 13].

Fig. 1. The basic conceptual process flow diagram of
carbon dioxide capturing with chemical absorption.
2.2. Experiment Modeling
The pilot plant experimental process parameters,
which were obtained from Notz et al. [13], are
summarized in Table 1. They were modeled with an
equilibrium model and an ENRTL-RK thermodynamics
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property method in Aspen Plus as illustrated in Fig. 2.
Since the main consideration of the present work is to
analyze the effect of process parameters on CO2 removal
efficiency and specific heat duty at the reboiler, the
equilibrium model was found to be sufficient to predict
these two results. Additionally, the simulation with
equilibrium model showed less complexity than that with
rate-based model. It can be clearly found in the literature
that the results of both equilibrium and rate-based
models for the reactive distillation [14] and CO2
absorption [3, 15, 16] were quite similar, had small
deviation from the experimental results and were
sufficient for parametric analysis. In this study, the
washer section was split from the absorber, as suggested
by Li et al. [17], in order to simplify the model and help
the absorber simulation to be much easier to converge.

Table 1. The process and simulation parameters [13].

2.3. Chemical Reaction

2.4. Responses Characterization

Absorption-desorption chemical reactions that used
as governed reactions in CO2 capture process simulation
were referred from a study of Arachchige et al. [2] and
are presented as Eqs. (1)-(5). In an Aspen Plus, these
chemical reaction equations were automatically given
when the main components of the process were added.
Also, the equilibrium constants (K) of Eqs. (1)-(5) used in
Aspen Plus can be expressed in Eq. (6) as a function of
temperature in Kelvin. According to built-in values
provided by the programs, all constant parameters (a, b, c,
and d) in Eq. (6) are given in Table 2.

Regarding the experimental results presented by
Notz et al. [13], the simulation responses obtained in this
study were reported in terms of CO2 removal efficiency
(percentage) and reboiler specific heat duty (GJ/Ton
CO2). The expressions of the two responses are given in
Eqs. (7)-(9).

Hydrolysis reaction

CO2 removal efficiency:

MEACOO- +H2 O↔MEA+HCO-3

Dissociation of bicarbonate
HCO-3 +H2 O↔H3 O+ +CO23

𝑏
T

Mass of absorbed CO2
×100
Mass of CO2 in sour gas

(7)

(8)

Reboiler heat duty
Mass of absorbed CO2

(9)

2.5. The 2k Factorial Experimental Design
(4)

(5)

Equilibrium constant

ln K =a+ +𝑐 ln T +𝑑T

0.052
0.673
0.275
0.265

Reboiler specific heat duty:

(3)

Ionization of water
2H2 O↔OH- +H3 O+

0.085
0.071
0.743
0.101
-

Reboiler specific heat duty =

Dissociation of protonated MEA
MEA+ +H2 O↔MEA+H3 O+

Stripper
2000
3 + 1 washer
Lean MEA
200.1
40.03
2000

Mass of absorbed CO2 =
Mass of CO2 in sour gas - Mass of CO2 in treated gas

CO2 removal efficiency =
(2)

Absorber
1000
5 + 1 washer
Sour gas
72
48.01
1004.49

Mass of absorbed CO2:

(1)

Dissociation of dissolved CO2
CO2 +2H2 O↔HCO-3 +H3 O+

Equipment
Pressure (mbar)
Stage number
Feed
Flow rate (kg/h)
Temperature (OC)
Pressure (mbar)
Mass fraction
CO2
H2O
N2
O2
MEA
mol CO2/mol MEA

(6)

In this study, the parametric analysis was performed
with the 2k factorial experimental design, which is a wellknown method to statistically study the main and the
interaction effects of parameters on the response by
considering high and low levels of parameter. The ranges
of these studied parameters (which are liquid-gas mass
ratio (L/G), sour gas temperature, lean MEA
temperature, lean MEA concentration and CO2
concentration in sour gas) were obtained from the
literature of both experimental and simulation works [411, 18, 19], as summarized in Table 3. It should be
mentioned that the CO2 loading on lean MEA solution
for all cases were fixed at 0.265 mol CO2/mol MEA
similar to the base case because it was not a studied
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parameter. In order to prevent an accumulation of CO2
in the recirculating lean MEA solution, the amount of
desorbed CO2 from stripper was then adjusted to be that

of absorbed CO2 in the absorber for each case.
According to the 2k factorial experimental design of 5
parameters, 32 simulation cases were generated and analyzed.

Fig. 2. The process flow diagram from Aspen Plus used in model validation and simulation.
Table 2. Equilibrium constants data to be used for calculation in Eq. (6).
Parameter
a
b
c
d

Eq. (1)
-0.52135
-2545.53
0
0

Eq. (2)
231.465
-12092.1
-36.7816
0

Eq. (3)
216.05
-12431.7
-35.4819
0

Eq. (4)
-3.03833
-7008.36
0
-0.003135

Eq. (5)
132.899
-13445.9
-22.4773
0

Table 3. Low and high values for each studied 3.2. Effect of Main and Interaction Parameters
parameter in 2k factorial experimental design.
FromLow
32 cases
Parameters Low
(-) of program
High (+)simulation, the responses
High
Parameters
(which
are
CO
removal
efficiency
and reboiler specific
Liquid-gas mass(-)ratio (L/G)
0.5 2
12
(+)
heat duty) were
and reported in Table 5. The
(OC)12
45 obtained 60
Liquid-gas mass ratio (L/G)Sour gas temperature
0.5
data
were
further
processed
using analysis of variance
OC)
O
Lean
MEA
temperature
(
30
65
Sour gas temperature ( C)
45
60
(ANOVA)
to
determine
contributions
of the main
O
Lean MEA concentration
10
50
Lean MEA temperature ( C)
30
65(wt.%)
parameters
and
the
interactions
between
parameters
on
CO2 concentration
4
68
Lean MEA concentration (wt.%)
10 in sour
50gas (wt.%)
the
two
responses.
In
this
work,
the
notation
of
each
CO2 concentration in sour gas (wt.%)
4
68
parameter was applied: A for liquid-gas mass ratio (L/G),
B for sour gas temperature, C for lean MEA temperature,
3. Results and Discussion
D for lean MEA concentration and E for CO2
concentration in sour gas. From the simulation results,
3.1. Model Validation
eight most significant interactions on CO2 removal
efficiency and reboiler specific heat duty (occupying
In order to conform an accuracy and a reliability of 99.84 and 97.39 contribution percentages, respectively)
the simulation model used in the present work, the were further evaluated in terms of sum of squares (SS),
obtained responses of CO2 removal efficiency and contribution percentage, F-value, and P-value, as
reboiler specific heat duty were compared with those summarized in Tables 6 and 7. P-value is one of the
reported in the literature [3, 13, 17]. It was found that the indicators that represents the significance of the
simulation results obtained from this study were in good parameter in that for individual parameter or interaction
agreement with the experimental results reported by with P-value less than 0.05, the parameter or the
Notz et al. [13] results with average deviations of 3.38% interaction contributes statistically significant effect of
and 4.61%, respectively. Additionally, by comparing the the response [12]. On the other hand, if the P-value is
obtained simulation results with that of literature [3, 17], higher than 0.05, that parameter or interaction is
the average deviations were found to be in an acceptable considered to have statistically insignificant or no effect
range as presented in Table 4.
on the response. As shown in Tables 6 and 7, all the
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P-values are much lower than 0.05. Therefore, it can be
implied that liquid-gas mass ratio (L/G), lean MEA
temperature, lean MEA concentration and CO2
concentration in sour gas had statistically significant
effects on both responses.
From Table 6, by evaluating the contribution
percentage calculated from sum of squares (SS), the
significance of main and interaction effects on the CO2
removal efficiency can be ordered as: A > E > C >
ADE > AE > AC > D > DE. Parameter A had a drastic
influence of 75.82% contribution on the response, while
parameter E showed the second most significance at
14.84% contribution. The remaining parameter C,
interaction ADE, interaction AE, interaction AC and
parameter D gave 1.87%, 1.80%, 1.70%, 1.59% and
1.51% contributions, respectively. Lastly, interaction DE

contributed less than 1% on the effect of CO2 removal
efficiency.
Likewise, the contribution percentages of main and
interaction effects on the reboiler specific heat duty are
summarized in Table 7. The significant order can be
ranked as: E > A > AE > ACE > CE > C > AC > D.
In this case, parameter E was the most significant
parameter with 29.14% of contribution, followed by
parameter A and interaction AE with 17.36% and
15.77% contribution, respectively. The fourth to seventh
positions, which were interaction ACE, CE, the
parameter C and interaction AC, showed similar degrees
of contribution at 8.38%, 8.28%, 7.36% and 7.27%,
respectively. Lastly, parameter D presented the lowest
contribution of 3.83%.

Table 4. Results comparison for the simulation and other studies for the experimental base case.

Program
Property method
CO2 removal
efficiency (%)
Reboiler specific
heat duty
(GJ/T CO2)

Base case
[13]
Experiment
-

Li et al.
[17]
Aspen Plus
Rate-based
ENRTL-RK

Choi et al.
[3]
Unisim
Equilibrium
Amine Property

Simulation from this
work
Aspen Plus
Equilibrium
ENRTL-RK

Value

Value

%Deviation

Value

%Deviation

Value

%Deviation

75.91

79.08

4.18

78.6

3.54

73.35

3.38

5.01

5.22

4.19

5.03

0.40

4.78

4.61

3.3. Main Effect Plots

3.3.2. Sour gas temperature

In order to determine the effect of each parameter
on the responses, the main effects plot, which shows an
average value of response at low (-) and high (+) levels
(presented in Table 5), was generated as shown in Fig. 3).
This plot shows positive and negative parametric effects,
as well as significance of each parameter by its slope.

Sour gas temperature showed the least significant
effect on the responses among the studied parameters.
Since CO2 absorption reaction in MEA solution is
exothermic reaction [8], the CO2 removal efficiency and
the specific heat duty at the boiler were found to be
slightly decreased when sour gas temperature increased
(within a temperature range of this study) as presented in
Fig. 3(A) and 3(B).

3.3.1. Liquid-gas mass ratio (L/G)
Figure 3(A) shows a good agreement with the
ANOVA table (Table 6) in that the liquid-gas mass ratio
(L/G) had the most significant effect on the CO2
removal efficiency. It was found that CO2 removal
efficiency increased as liquid-gas mass ratio (L/G)
increased. This is because at high liquid-gas mass ratio
(L/G), a larger amount of lean MEA solution was fed to
the absorber so interfacial area between gas and liquid
becomes larger [9]. However, at too of high liquid-gas
mass ratio (L/G), large energy requirements at reboiler
were observed, especially at low concentration of CO2 in
feed gas, as shown in Fig. 3(B).

3.3.3. Lean MEA temperature
By increasing lean MEA temperature, the CO2
removal efficiency was found to decrease accordingly as
given in Fig. 3(A). This due to the fact that the solubility
of CO2 in amine solution decreases as the temperature
increases [8]. Additionally, it was found that at low lean
MEA temperature, the reboiler energy requirement was
considerable high. The results of these two responses
confirmed that too low lean MEA temperature was not
preferable.
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Table 5. Matrix design and responses of the 2k factorial experimental design.
Run

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Variables
Liquidgas mass
ratio
(L/G)

Sour gas
temperature
(OC)

Lean MEA
temperature
(OC)

Lean MEA
concentration
(wt.%)

CO2
concentration
in sour gas
(wt.%)

A
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12
0.5
12

B
45
45
60
60
45
45
60
60
45
45
60
60
45
45
60
60
45
45
60
60
45
45
60
60
45
45
60
60
45
45
60
60

C
30
30
30
30
65
65
65
65
30
30
30
30
65
65
65
65
30
30
30
30
65
65
65
65
30
30
30
30
65
65
65
65

D
10
10
10
10
10
10
10
10
50
50
50
50
50
50
50
50
10
10
10
10
10
10
10
10
50
50
50
50
50
50
50
50

E
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

Responses
Reboiler
CO2
specific
removal
heat duty
efficiency
(GJ/Ton
(%)
CO2)
R1
R2
15.79
7.87
99.40
34.45
16.55
8.12
99.40
33.13
15.45
8.35
84.60
13.92
14.06
8.07
84.56
11.30
28.23
4.33
98.89
28.87
24.20
4.17
98.89
22.44
26.91
4.20
78.89
7.97
22.66
4.09
78.85
8.90
2.07
4.83
49.86
4.75
1.80
4.41
49.09
4.46
2.02
4.94
33.83
4.91
1.76
4.35
33.06
5.06
3.79
2.71
79.52
2.80
3.25
2.84
77.85
2.89
3.70
2.65
56.76
3.40
3.14
2.86
55.28
4.02

Table 6. Effect of parameters on CO2 removal efficiency.
Interaction
Overall Model
A-A
E-E
C-C
ADE
AE
AC
D-D
DE
Residual
Total

100

Sum of squares
(SS)
38925.28
29608.46
5793.54
731.91
702.31
665.38
622.28
590.82
210.58
125.2
39050.8

Contribution
Percentage
99.84
75.82
14.84
1.87
1.80
1.70
1.59
1.51
0.54
0.32

F-value

P-value

1515.87
10360.74
2027.3
256.11
245.76
232.83
217.75
206.74
73.69

8.68 x 10-27
8.13 x 10-29
9.44 x 10-21
4.48 x 10-11
6.73 x 10-11
1.14 x 10-10
2.19 x 10-10
3.60 x 10-10
2.45 x 10-6
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Table 7. Effect of parameters on reboiler specific heat duty.
Interaction

Sum of squares
(SS)
2297.20
687.27
409.37
371.88
197.68
195.41
173.69
171.54
90.36
61.48
2358.67

Overall Model
E-E
A-A
AE
ACE
CE
AC
C-C
D-D
Residual
Total

Contribution
Percentage
97.39
29.14
17.36
15.77
8.38
8.28
7.36
7.27
3.83
2.61

F-value

P-value

107.43
257.13
153.16
139.13
73.96
73.11
64.98
64.18
33.8

2.31 x 10-16
5.61 x 10-14
1.19 x 10-11
3.11 x 10-11
1.21 x 10-8
1.34 x 10-8
3.76 x 10-8
4.19 x 10-8
6.34 x 10-6

%CO2 removal efficiency

100
80

Liquid-gas mass ratio (L/G)

(A)

Sour gas temperature

60

Lean MEA temperature
40

Lean MEA concentration

20

CO2 concentration in sour gas

0
-1

0

1

Reboiler specific heat duty
(GJ/To)

20

(B)

Liquid-gas mass ratio (L/G)
Sour gas temperature

10

Lean MEA temperature
Lean MEA concentration
CO2 concentration in sour gas

0
-1

0

1

Fig. 3. Main effect plot of parameters on responses: (A) CO2 removal efficiency and (B) the reboiler specific heat duty.
3.3.4. Lean MEA concentration
Figures 3(A) and 3(B) show that lean MEA
concentration positively affect both CO2 removal
efficiency and reboiler specific heat duty in that the high
lean MEA concentration results in the high CO2 removal
efficiency and the low reboiler specific heat duty. It can
be reasoned that at higher lean MEA concentration,
there are more free MEA to react with CO2 [11]; thus,
the CO2 removal efficiency was found to increase. On
the reboiler side, the high lean MEA concentration

resulted in the low CO2 loading on rich MEA solution.
Therefore, low reboiler specific heat duty was then
observed [9].
In the existing amine based CO2 capture process, the
lean MEA concentration is one of the most convenient
parameters to be manipulated in order to improve the
overall process performance of both CO2 removal
efficiency and reboiler specific heat duty. However,
severe equipment corrosion may be faced if too high of a
concentration of MEA was used [20].
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3.3.5. CO2 concentration in sour gas
CO2 concentration in sour gas is normally not a
manipulated variable. In the real process, the CO2
concentration is varied by the condition of combustion
or the production rate. However, by increasing CO2
concentration in sour gas, the CO2 removal efficiency
was found to decrease (Fig. 3(A)) and the reboiler
specific heat duty was also decreased (Fig. 3(B)). Even
though the low CO2 loading on rich MEA solution can
be achieved at low CO2 concentration in sour gas, the
low specific heat duty of solvent regeneration cannot be
observed. This is because the surplus MEA solution
entering the stripper still needed to be heated. Thus, the
reboiler duty was then found to increase as CO2
concentration in sour gas decreased. In order to prevent
this unfavorable behavior, the flow rate of lean MEA
solution is suggested to be well matched with the
concentration of CO2 in sour gas.
3.4. Optimization
From the ANOVA analysis in Tables 6 and 7 and
the main effect plot in Fig. 3, it was found that the liquidgas mass ratio (L/G) is the most significant parameter
that promotes CO2 removal efficiency and significantly
decreases reboiler specific duty. Therefore, this
parameter was then selected to be the key factor in
process optimization. The remaining parameters (i.e.,
lean MEA temperature and lean MEA concentration)
were considered as supportive parameters in process
optimization for improving CO2 removal efficiency and
reducing reboiler specific duty of the MEA based CO2
capture process. From Table 5, cases 10 and 12, which
operated at high level of liquid-gas mass ratio (L/G), low
lean MEA temperature and high lean MEA
concentration, but low CO2 concentration in sour gas,
showed the same very high CO2 removal efficiencies at
98.89%. However, the reboiler specific heat duty values
of both cases were found to be very high at 28.87 and
22.44 GJ/Ton CO2, respectively. These numbers are
considerably high compared with 4.00 GJ/Ton CO2 of
the typical reboiler specific heat duty for the MEA based
process [21]. Cases 26 and 28, which were run at high
level of liquid-gas mass ratio (L/G), low lean MEA
temperature, high lean MEA concentration and high CO2
concentration in sour gas, showed much lower CO2
removal efficiencies (79.52% and 77.85%, respectively)
than cases 10 and 12. The CO2 removal efficiencies of
77.85% and 79.52% were considered to be in an
acceptable range within 75% - 95% [22] but lower than
the typical amine based CO2 capture process of 85-95%
[23]. Interestingly, the results of reboiler specific heat
duty of cases 26 and 28 (2.80 and 2.89 GJ/Ton CO2,
respectively) were much lower than that of cases 10 and
12 and that of typical MEA based CO2 capture process.
From these cases, it can be mentioned that CO2
concentration in sour gas also played an important role
on the achievement of process optimization. As a
102

preliminary guideline, the operating liquid-gas mass ratio
(L/G) should be adjusted regarding the CO2 concentration
in sour gas. At too high liquid-gas mass ratio (L/G), the
large energy requirement (for heating surplus MEA
solution at reboiler and circulating the excess liquid) will
be experienced. On the other hand, at too low liquid-gas
mass ratio (L/G), the CO2 removal efficiency will not
meet the emission requirement.

4. Conclusions
This study performed a parametric analysis of CO2
captured process using aqueous MEA solution by the 2 k
factorial experimental design. Firstly, the CO2 capture
process was successfully modeled in Aspen Plus with an
ENRTL-RK property package and equilibrium based
method as well as validated with experimental and
simulated results obtained from the literature. The five
operating parameters (including liquid-gas mass ratio
(L/G), sour gas temperature, lean MEA temperature,
lean MEA concentration and CO2 concentration in sour
gas) were investigated for their main and interaction
effects on the CO2 removal efficiency and the reboiler
specific heat duty using the 2k factorial experimental design.
From analysis of variance or ANOVA, the results
showed that main and interaction effects affected the
CO2 removal efficiency with 99.84% contribution.
Among these effects, liquid-gas mass ratio or L/G was
the most significant effect with 75.82% contribution. For
the reboiler specific heat duty, main and interaction
effects affected the reboiler specific heat duty with
97.39% contribution. Among these effects, the CO2
concentration in sour gas showed the highest 29.14%
contribution. Additionally, the sour gas temperature was
found to have the least contribution on both CO2
removal efficiency and reboiler specific heat duty as
observed from main effect plots of parameters on
responses.
It is suggested that the liquid-gas mass ratio (L/G)
should be adjusted to be well matched with CO2
concentration in sour gas in order to achieve a desired
CO2 removal efficiency with low specific reboiler heat
duty. Also, the lean MEA concentration should be
increased to promote CO2 removal efficiency and reduce
specific reboiler heat duty. To avoid severe equipment
corrosion by highly concentrated MEA solution, the
maximum operable lean MEA concentration is suggested
to be further investigated in an aspect of material
corrosion. Lastly, the supportive parameters (temperature
of lean MEA and sour gas) should be tuned after
adjusting the liquid-gas mass ratio (L/G) in order to meet
the required CO2 removal efficiency and reboiler specific
heat duty.
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