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Carbon dioxide (CO2) absorption is a very promising approach to reduce CO2 emissions from different 

industries especially power plants and then transport to injection sites. Then it passes through 

sequestration process for long-term storages that have a variety of suitable geologic formations. CO2 

absorption dealing with a wide range of amine solutions that are mostly used for this purpose. 

Additionally, most of the amine solutions are corrosive in nature, either they are lean or saturated with 

CO2. In the present work, this corrosive behavior of 2- amino-2-ethyl-1, 3-propanediol (AEPD) and 

Diethanolamine (DEA) towards A36 mild steel have been investigated through the weight loss and 

electrochemical methods. The latest techniques like Field Emission Scanning Electron Microscopy 

(FESEM) and Energy-Dispersive X-ray (EDX) have been used for surface analysis of mild steel after 

corrosion test. Three different aqueous concentration of AEPD, DEA, and blended mixtures (0.3M, 

0.6M, 0.9M) have been studied to determine the corrosion rate on mild steel. The effects of 

temperature and concentration on this process have been carried out by using electrochemical 

corrosion measurement techniques. The aqueous DEA with a concentration of 0.9M at 50
o
C resulted 

much higher corrosion rate (337.721x10
-3

 mm/year) compare to corrosion rate (35.867x10
-3

 mm/year) 

of 0.9M AEPD. The corrosion yield of a blended mixture of AEPD and DEA with 0.9M concentration 

was noted 119.115x10
-3

 mm/year. 

 

 

Keywords: Corrosion rate; 2-amino-2-ethyl-1, 3-propanediol (AEPD); Diethanolamine (DEA); Mild 

steel; Amine;  

 

1. INTRODUCTION 

Intensive human activities and economic development have been contributing a significant rise 

in the concentration of greenhouse gases since last decade. A major component, Carbon dioxide (CO2) 

is mainly emitted from fossil fuels for example coal and oil, used for producing energy, its emissions 

came from many types of industrial processes which are related to the oil refineries, natural gas, post 

combustions, cement and iron production [1-5]. CO2 capture has attracted great interest now a day due 
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to its releases are supporting to global climate change and it is critical to advance the technologies to 

alleviate this problem. CO2 absorption is a very promising approach to reduced CO2 emissions.  

Currently, a wide range of amine solutions are mostly used for CO2 absorption process [6, 7]. 

CO2 absorption method using aqueous amine solution has faced corrosion problems in many plants [8-

13]. As quite a large number of equipment and pipeline in the amine, plants are made of carbon steel 

[14-16] which are corroded by amine solutions. Industrially, alkanol amines are more often used for 

gas absorption process for CO2 absorption [17, 18]. Among them are monoethanolamine (MEA), 

Diethanolamine (DEA), N-methyldiethanolamine (MDEA), 2-amino-2-methyl-1-propanol (AMP), and 

others [19-27].  DEA plants generally experience less corrosion than MEA plants, but corrosion is also 

a concern for DEA plants and others [28-31]. Choice of certain amines depends on the absorption 

ability [32, 33], reaction kinetics [34-36], reformative potential and capacity [37]. However, that 

conventional alkanolamine contained some disadvantages, such as high solvent regeneration costs, 

high corrosion activities taking place in the pipelines [38, 39]. 

The corrosion rate in the CO2 absorption system can be improved by sterically hindered amines 

(SHA). SHA refers to a new type of amine which is derived from the conventional amine by the 

addition of another functional group such as methyl and hydroxyl [40]. The addition of these 

functional groups will create a steric effect which can improve the absorption capability of the amine. 

Steric effect refers to the fact that each atom within a molecule occupies a certain amount of spaces. 

Sterically hindered amines produce unstable carbamates due to the obstacle of the bulky group 

neighboring to the amino group, and, therefore, provide more amine molecules to absorb CO2. 

Considerably, higher reaction kinetics relative to tertiary amines, combined thru low solvent 

regeneration cost provides SHA with significant industrial benefits for CO2 absorption [41, 42].  

To minimize corrosion by taking into account of the emerging SHA, 2- amino-2-ethyl-1, 3-

propanediol (AEPD) has been chosen, due to the high uptake in CO2 absorption and stable form of 

carbamate formed during the reaction with CO2 [24].  

The usage of mixed/blended alkanolamine has come to be very appealing, as the mixture of 

individually amine benefit, such as fast reaction kinetics from a primary or secondary alkanolamines 

(e.g, DEA) consisted of increased absorption capability and reduce the solvent regeneration cost from 

a tertiary or sterically hindered alkanolamines [43, 44]. The corrosion of AEPD and blended solution 

of AEPD and DEA have not been reported in the literature.  

The objectives of this research work are to determine the corrosion rate of mild steel in an 

aqueous solution of AEPD and DEA at 50
o
C by using weight loss method. The effects of concentration 

and temperature on aqueous AEPD and DEA was carried out by using the electrochemical method. 

Furthermore, the corrosion rates of blended amines of AEPD and DEA (0.3M, 0.6M, 0.9M) at 50
o
C 

were determined. The morphology and Energy-Dispersive X-ray (EDX) of mild steel corroded surface 

samples were examined for corrosion products. 

 

2. EXPERIMENTAL 

2.1. Materials 

AEPD with a 97% purity was purchased from Acros Organics and was used without further 
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purification. Diethanolamine (DEA) was bought from Merck. A36 mild steel plate having weight 

composition (wt. %) C = 0.20, Mn = 0.45, Si = 0.31, S = 0.006, P = 0.04 and balance Fe was delivered 

by TSA Industries (Ipoh) Sdn. Bhd. Malaysia. 

 

2.2. Preparation of Amine Solutions 

Three different concentrations of AEPD have been prepared 0.3, 0.6 and 0.9M using the 

degassed triple-distilled water, and effect of concentration and effect of temperature have been carried 

out. Another three different concentrations of DEA 0.3, 0.6, 0.9M have been prepared to study the 

corrosion rate at 50
o
C. Furthermore, three different blended solutions of AEPD and DEA have been 

prepared 0.3, 0.6 and 0.9M concentration to study the corrosion rate at 50
o
C. The chemical structures 

of 2-Amino-2-Ethyl-1, 3-Propanediol and Diethanolamine are given below.  

 

 

 

2-Amino-2-Ethyl-1, 3-Propanediol (AEPD)  Diethanolamine 

 

2.3. Weight loss experiment 

The mild steel samples were entirely immersed in 30 ml of amine solutions in corrosion cell. 

The immersion tests were carried out at 50
o
C for 30 days. Subsequently 24 hours, the samples were 

introverted, scrubbed using 20% (w/v) NaOH with zinc dust powder in order to remove the corrosion 

products. The samples were washed with distilled water and acetone, then dried and weighed. The test 

was executed three times and average values are used to calculate the corrosion rate.  

 

2.4. Corrosion Rate 

The corrosion rate per year (mmpy) was calculated using the following equation (1) according 

to [45]. 

 
 

(1) 

where; CR ( mm/year) is corrosion rate, w (g) is the weight loss of the mild steel specimen, ρ is 

density (g/cm
3
), A (cm

2
) is the total surface area of the specimen,  and t (h) is the immersion time. 

 

2.5. Electrochemical measurements 

Electrochemical measurements were attained so as to validate the results of weight loss 

measurement. Mild steel was expurgated using an abrasive cutter to the dimension of 19x16 mm. Steel 
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samples have been mounted in epoxy and hardener with 5:1 ratio to approximately justified space by 

using aluminum foil and samples were dried for 24 hours. One side of the mild steel samples was 

ground to expose and polished for corrosion test. Measure the area of exposed mild steel for further 

measurements. The electrochemical tests were implemented out in a three-electrode corrosion cell for 

the quantitative examination of mild steel corrosion. The working electrode is the steel sample which 

is intended to observe and measure the corrosion rate. Current measurements could be changed into 

current densities for further analysis and calculation. The counter/auxiliary electrode is the name 

specified for the second electrode which is extant precisely to transmit the current in the circuit formed 

by the observations. The third electrode is called “reference electrode” and is existent to deliver exact 

steady datum point across the potential of the working electrode that can be deliberate. Other essential 

components needed for the experiment is a source of the potential, current and potential device. A 

solution of amine poured into the corrosion cell container, and the all the electrodes are immersed in it. 

The wires are connected to the corrosion cell, and the equipment is connected to the WEIS software 

which is installed on the connected computer. Tafel Plot results obtained from WEIS software. The 

trend of the plot is observed for every trial, and other parameters such as voltage, current, are also 

monitored. The result from WEIS is exported into IVMAN software which is used for Tafel analysis 

for corrosion rate and corrosion coefficients. 

The specimens were cleaned with acetone and washed with distilled water and dried. The tests 

were performed in three-electrode glass cell assembly with graphite used as a counter electrode, 

Ag/AgCl as a reference electrode and A36 mild steel as working electrode. The corrosion cell is placed 

in an oil bath to control the temperature. The experimental were carried out at three different 

temperature 50
o
C, 70

o
C, 90

o
C. Moreover, to study the influence of different blended solutions of 

AEPD and DEA corrosivity towards mild steel 0.3, 0.6 and 0.9M concentration at 50
o
C. The Tafel, 

potentiodynamic polarization curves were obtained for each specimen at different concentration and 

temperature. The corrosion rate was calculated by using the following equation (2). 

 
                                                                                      (2) 1 

Ic is corrosion current (microamperes per square centimeters), EW is equivalent weight of the 

specimen (grams), in this experiment = 27.92g. A is the surface area of the specimen (squared 

centimeters), in this experiment = 0.54 cm
2
, D is the density of the specimen (grams per centimeter 

cube), in this experiment = 7.95 g/cm
3
, CR - corrosion rate, measured in millimeter per year (mmpy). 

 

2.6. Field Emission Scanning Electron Microscopy (FESEM)  

Zeiss Sigma FESEM and EDX have been used for the surface analysis of corrosion products on 

the surface of mild steel after corrosion test.  
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3. RESULTS AND DISCUSSION 

3.1. Weight loss measurements 

The corrosion rates of A36 mild steel in AEPD and DEA were gained from weight loss 

experiment under precise environments at 50
o
C are presented in Table 1. The estimated corrosion rate 

of DEA was 7 times higher than AEPD. These results showed that diethanolamine is more corrosive 

than sterically hindered amines.  

 

Table 1. Corrosion rate of mild steel in AEPD and DEA with 0.9M at 50
o
C 

 

Concentration Immersion time (h) CR [mmpy]×10
-3

 

0.9M AEPD     720 51.350 
0.9M DEA    720 364.575 

 

3.2. Surface Analysis 

FESEM has been used for surface structure analysis of tested steel samples. The first s mple is 

the     mild steel which w s immersed in      sol tion of       t         he second s mple is the 

    mild steel w s immersed in          sol tion  t     C. Figure 1(a) showed the image of A36 

mild steel as controlled sample before it dunked in the amine solution. From Figures 1 (b, c), FESEM 

images showed the pattern of corrosion on the steel and EDX results are presented in Table 2. Roughly 

at lower magnification, it showed the images of holes on the surface of the metal. At higher 

magnification, it showed a clear view, in which it displays observable images of cracks, signifying that 

the corrosion of the steel has been taken place and destroyed the structure. The results showed that the 

surface of sample are damaged after being baptized in the aqueous amine media. It also indicates 

serio s corrosion  tt ck on the steel s mple  nd cr cked the specimen’s s rf ce   orrosion taking 

place in the deepest polished line, where amine droplets were more easily retained. The corrosion 

products established at certain local surface areas due to amine droplets retained on the surface. EDX 

results showed the element compositions that exist on the scanned surface of corroded specimen as 

given in Figure 2. Fe being the major component that is recorded and the composition of all elements 

found by the scan are presented in Table 2. 

 

  

(a) (b) 

2 µm 10µm 
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Figure 1. FESEM images of mild steel sample before corrosion test (a), Corrosion products and cracks 

(a, b) on the mild steel samples after corrosion test in 0.9 M of AEPD at     C  

 

Table 2. Elements Found on the Scanned Sample 1 

 

Element Weight (%) Atomic (%) 

Carbon, C 10.08 23.05 

Oxygen, O 26.63 45.69 

Chlorine, Cl 0.55 0.42 

Iron, Fe 62.74 30.84 

 

 
 

Figure 2. Energy-Dispersive X-ray (EDX) spectrum of the mild steel after corrosion test 

  

From Figure 3 (a, b, c), the second sample was observed several parts of the steel show the 

corrosion that has been taken place. FESEM microstructure shows an irregular porosity structure of 

corrosion on the surface of steel sample is due to penetration of corrosive elements to the metallic 

substrate. The DEA formed slack corrosion products which permitted a prompt diffusion rate of the 

corrosive substance and consequently, higher corrosion rates were found.  Ferrite microstructure is 

formed at the sample surface, looks more obvious compared to the AEPD sample. The corrosion 

products are formed in a systematic structure. Element composition that exists on the scanned surface, 

with iron being the major component that is recorded in EDX analysis as illustrated in Table 3 and 

Figure 4. The oxygen and chloride identified on the surface of the samples are due to the development 

(c) 

 2µm 
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of corrosion products. These results show that AEPD delivers a less active surroundings for carbon 

steel compare to the DEA. 

 

 
  

Figure 3. FESEM images of the mild steel samples (a, b, c) after corrosion test in the            t 

    C 

 

Table 3. Elements Found on the Scanned Sample 2 

 

Element Weight (%) Atomic (%) 

Carbon, C 6.13 16.93 

Oxygen, O 8.20 21.30 

Chlorine, Cl 0.46 0.43 

Iron, Fe 85.21 61.34 

 

 
 

Figure 4. Energy-Dispersive X-ray (EDX) spectrum of the mild steel after corrosion test 

1 µm 1 µm 

 2µm 

(c) 

(a) (b) 
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3.3. Effect of Temperature on 0.3M AEPD Solution 

Fundamentally, during the corrosion rate measurements, anodic reaction held on the steel 

surface in the corrosion cell; it loses electrons dissolved and releases positively charged ions into the 

solution while cathodic reaction as the metal releases electron through the electrical circuit. The 

aqueous solution which contains the water and oxygen molecules mostly received the electron and 

forming negatively charged hydroxide ions. The positively charged ions will combine with the 

hydroxide ions and form the corrosion layer on the steel surface. It can be observed that from the 

results table, that as lower the resistance recorded, the corrosion rate will be higher.  

 

Table 4. Electrochemical parameters extracted from Tafel extrapolation of 0.3M AEPD at different 

temperature   

 

Temp. Ecorr [mV] Icorr [µA.cm
-2

] βa (V/dec) βc (V/dec) Rp [ Ωcm
2
] CR [mmPY]×10

-3
 

50°  -348.501 0.36880 0.206 0.089 733.9 7.948 

70°  -183.812 0.705431 0.075 0.052 1901 15.203 

90°  -177.858 1.68334 0.144 0.078 1299 36.261 

 

 
Figure 5. Tafel curves of A36 mild steel electrode in 0.3 of APED at 50, 70, 90

o
C 

 

This might be justified by the higher transfer rate of electron throughout the reaction, higher 

combination rate of Fe
2+

 and OH
-
 to form ferrous hydroxide, Fe(OH)2. Later on, the ferrous hydroxide 

will be oxidized to ferric salt as mentioned in equation 3-6. The half reaction for anodic is the 

oxidation of iron to ferrous ion: 

Fe  Fe
2+ 

+ 2e
-
     (3) 

For cathodic reaction is the reduction of hydroxyl ion to O2 and H2O 

2H2O + O2 + 4e
-
  4OH

-
    (4) 

90
o
C 

 70
o
C 

 

50
o
C 
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Formation of corrosion product is the iron(II) hydroxide  

2Fe
2+

 + 4OH
-
  2Fe(OH)2    (5) 

Later on, iron (II) hydroxide will be oxidized and form iron(III) hydroxide, or ferric salt. 

2Fe(OH)2 + H2O + ½ O2  2Fe(OH)3    (6) 

The Tafel Plots for the mild steel in aqueous of AEPD 0.3M was measured  t   ° , 7 ° ,  nd 

  °  temper t res  nd presented in Fig re     he   fel plots were obt ined  t the potenti l r nge from 

-250 to +250 mV at a scan rate of 10 mV/minute and I Range (A) of 5 A. The kinetic parameters 

including corrosion current density, Icorr and corrosion rate are given in Table 4. 

The Tafel plots showed positive display and appropriate trending for all the parameters, as the 

temperature of the aqueous AEPD increase, it showed a higher slope on the current recorded for the 

cathodic part, for   , 7 ,  nd   °  respectively   orrosion r te directly depends on the temper t re of 

the amine solution, many side reactions took place such as solvent degradation, the formation of stable 

salts and high corrosion rate are prominent at a higher temperature [46]. The formation of oxide leads 

to passivation on the exposed area of the metal, the further corrosion is decreased and decrease in 

corrosion current to be recorded on the Tafel plot and this has happened on the cathodic current part. 

The effect of dissolved oxygen on the cathodic kinetics is also considered the decreased diffusion 

thickness and increased diffusion coefficient [47].  However, according to the corrosion principal, as 

temperature increases, the corrosion rate also increased. As the dissolved oxygen, and hydroxide 

enhances the reduction rate, it combines and forms the metal oxide on the exposed area of the steel at a 

higher rate.  The result for temperature aspect follows as increasing temperature, the corrosion rate 

yielded at about 7.498x10
-3

 mm/year, 15.203x10
-3

 mm/year, and 36.261x10
-3

 mm/year, for the 50, 70, 

 nd   °  respectively  

 

3.4. Effect of Concentration on AEPD 

The Tafel plots for the mild steel in    eo s sol tions of      with three concentr tions (   , 

   ,  nd     ) were me s red  t     C of and illustrate in Figure 6. The pattern of Tafel graphs is 

 lmost the s me for  ll the concentr tion   s the temper t re is m int ined  t   ˚ , the increase of 

concentration results in a steeper slope for the upper part of the current recorded. It may be as a result 

of the passivation layer that is developed on the metal steel sample. As passivation layer is formed, the 

corrosion effect that is supposed to take place begins to slow down, displayed a steep slope at the 

upper part of the cathodic current. It means, the corrosion taking place at the metal has lowered down, 

and less current recording (even though the voltage increase). An unusual pattern is observed at the 0.6 

M concentration as it yielded a lower corrosion rate than the 0.3 M, most probably to the quick 

formation of the passivation layer onto the metal surface. Two different corrosion performances are 

realized due to the variations of amine concentration. These results are agreed with Veawab et. al., 

[48], reported that corrosion rate is accelerated by increasing the amine concentration and the corrosion 

rate decreased progressively as the concentration of amine increased. After all, increasing the 

concentration of the solutions yielded a higher rate of corrosion. This is due to the higher amounts of 

protonated ion which later on combine with the bicarbonate anion to produce iron carbonate on the 
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exposed steel area. The result for concentration factor follows as increasing temperature, the corrosion 

rate yielded at about 7.498x10
-3

 mm/year, 1.980x10
-3

 mm/year, and 35.867x10
-3 

mm/year, for the 50, 

7 ,  nd   °  respectively  s given in   ble    Steric lly hindered  mines sol tions were less 

destructive than MEA due to the thin loadings the corrosion rate was much lower [49]. 

 

Table 5. Electrochemical parameters extracted from Tafel extrapolation of       t     C 

 

Conc. Ecorr [mV] Icorr [µA.cm
-2

] βa (V/dec) βc (V/dec) Rp [Ωcm
2
] CR [mmPY]×10

-3
 

0.3 M -348.501 0.36880 0.206 0.089 733.9 7. 498 

0.6 M -245.304 0.09188 0.125 0.052 1724 1.980 

0.9 M -380.607 1.664 0.456 0.158 3059 35.867 

 
Figure 6. Tafel curves of A36 mild steel electrode in 0.3, 0.6, 0.9M of APED at 50

o
C 

 

3.5. Potentiodynamic Curves 

 otentiodyn mic c rves for the mild steel in    eo s      were me s red with       nder 

two temper t res     nd 7   C as showed in Figure 7 and corrosion rates are mentioned in Table 6. For 

the potentiodyn mic method, both c rves concerning to the temper t re of     nd 7 ˚  respectively, 

showed the similar trend in the region where the metal sample corrodes, as the applied potential is 

more positive. The passivation starts at the point where the cathodic current starts. Passivation is 

probably due to the formation of a film on the surface on the steel. At the point where the slope is high 

approaching vertical lines for both graphs, displayed the decrease in the current rapidly, as the 

passivating film forms on the steel sample. At the region where the current starts to increase back, the 

passivating film begins to break down in that period, known as the transpassive region, where oxygen 

evolution starts to occur. After all, from both curves yielded high corrosion rate, due to the high 

0.9M 

0.6M 0.3M 
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concentr tion       nd temper t re   t 7 ° ,      sol tion yielded m ch higher corrosion r te th t 

is 197.880x10
-3
mm/ye r, while the  t   °       sol tion yielded lower corrosion rate which is  

115.51x10
-3
mm/ye r   he over ll potentiodyn mic techni  e shows   good trend on the high 

concentr tion of  mine sol tion for the corrosion cell  t     nd 7   C, at 0.9 M concentration. These 

results are agreed with Rashidi and Valeh-e-Sheyda [50], as they reported that corrosion rate was 

increased by increasing the concentration of amine solution in regular exposure of the fresh metal 

surface to the corrosive environment. 

 

Table 6.  orrosion r te for  otentiodyn mic of            t     nd 7   C) 

 

Temp. Ecorr [mV] Icorr [µA.cm
-2

] βa (V/dec) βc (V/dec) Rp [Ωcm
2
] CR [mmPY]×10

-3
 

50
o
C -416.585 5.360 1.898 0.242 1741.2 115.505 

70
 o

C -362.795 9.182 0.256 0.175 4912 197.880 

 

 
Figure 7.  otentiodyn mic c rves of    eo s            t     nd 7   C 

 

3.6. Effect of Concentration on DEA  

It is desirable to analyze and compare the results between the conventional alkanolamines 

(DEA) and the sterically hindered amines (AEPD). The Tafel plots for the mild steel in    eo s 

 ieth nol mine (   ) were me s red in    ,    ,  nd        t     C and presented in Figure 8 and 

electrochemical measurements are illustrated in Table 7. For the Tafel plots, trends obtained are better 

in the corrosion rate, by means that, all three curves shown a pattern of signifying tendencies to 

corrode at higher rates. The cathodic part of the plot did not really describe the passivation pattern, but 

to stress on, for the 0.9 M of DEA concentration, it clearly recorded the highest corrosion rate at 

337.721x10
-3

mm/year. This is due to the high concentration of the DEA itself, which promotes to a 

system that corroded the steel well. The corrosion rates are followed by 65.146x10
-3

mm/year, and 

24.704x10
-3

mm/year, for 0.6 and 0.3M concentration, respectively. Overall, it follows that the higher 

70
o
C 

50
o
C 
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the concentration of amine, in this case of DEA, the higher the corrosion rates obtained. Veawab et. al. 

[49] deliberated the corrosion and corrosion inhibition in a sterically hindered amine, 2-amino-2-

methyl-1-propanol (AMP), by weight loss method and results were compared with a 

monoethanolamine (MEA) , which was concurrently certified in the similar environments. They 

reported that the AMP was normally less corrosive to carbon steel compare to the MEA, however 

corrosion control is still required.  

 

Table 7. Electrochemical parameters extracted from Tafel extrapolation of DEA at 50
o
C 

 

Conc. Ecorr [mV] Icorr [µA.cm
-2

] βa (V/dec) βc (V/dec) Rp [Ωcm
2
] CR [mmPY]×10

-3
 

 0.3 M -231.57 1.150 0.013 0.067 1650.4 24.704 

0.6 M -223.49 2.855 0.208 0.102 1042.8 65.146 

0.9 M -92.35 15.67 0.153 0.172 224.4 337.721 

 

 
 

Figure 8.   fel c rve of     mild steel electrode in    eo s    ,    ,    ,       t     C 

 

3.7. Mixture of AEPD and DEA (0.3, 0.6, 0.9 M) 

The Tafel Plots for the mild steel in aqueous mixture 0.3, 0.6, and 0.9M of       nd     

were me s red  t     C and illustrated in Figure 9 and corrosion rates are presented in Table 8. From 

the Tafel plots, the trends obtained are similar to the previous trending happened on the concentration 

and temperature, parameters. They consist of the passivation patterns at the cathodic current, plus with 

the higher corrosion rate yielded for every concentration increment. In this parameter, the corrosion 

rate yielded for 0.3 M was recorded as 19.024x10
-3

mm/year. As compared to the previous results 

(concentration and temperature), it showed a higher rate. The same results also occurred on the 0.6 and 

0.9M, respectively.  
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Figure 9.   fel c rve of     mild steel electrode in blended mi t re of       nd      t     C 

 

As compared to the previous results, for the blended amines, 0.6M concentration yielded much 

higher rate at 52.920x10
-3

mm/year. Meanwhile, for the 0.9M concentration, it showed a much higher 

rate at 119.115x10
-3

mm/year. The higher rates obtained for all the concentrations of the mixed amines 

are due to the existence of the DEA in the solutions. Even though DEA is rather used in the industry as 

the solvent in the CO2 absorption in gas sweetening plant, it still possesses the ability to yield a higher 

corrosion rate. 

 

Table 8. Electrochemical parameters extracted from Tafel extrapolation for blended mixture of AEPD 

and DEA at 50
o
C 

 

Conc. Ecorr [mV] Icorr [µA.cm-2] βa (V/dec) βc (V/dec) Rp [Ωcm
2
] CR [mmPY]×10

-3
 

0.3 M -255.518  0.882.735 0.1 0.064 1920.3 19.024 

0.6 M -285.978 2.456 0.228 0.107 1286.4 52.920 

0.9 M -303.071 5.527 0.116 0.089 395.9 119.115 

 

 

4. CONCLUSION 

The corrosion of 2- amino-2-ethyl-1, 3-propanediol (AEPD) and Diethanolamine (DEA) 

towards A36 mild steel have been investigated through weight loss method. FESEM and EDX analysis 

showed the steel structure is destroyed by the formation of corrosion products on the surface. From the 

analysis, different components like iron, oxygen, and chloride were identified on the surface of 

samples due to the formation of corrosion products. It was found that corrosion rate increased with 

increasing temperature. This increase in temperature causes to combine the increasing rate of dissolved 

oxygen and hydroxide that directly enhanced the reduction rate. It combines to forms the metal oxide 

on the exposed area of the steel at a higher rate. The highest rate for this factor was found to be 

36.261x10
-3

 mm/year with a concentration of 0.3M AEPD at 90
o
C. The corrosion rate was also found 

to be increased with increasing oxygen concentration. This is caused due to an increase in the 
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dissolved oxygen present in the tested solution. The higher rate of ferrous hydroxide and ferric salt 

(rust) on the steel with the concentration of 0.9M AEPD and corrosion rate was observed 35.867x10
-

3
mm/year and found to be boost up its yield. Highest corrosion rate 337.721x10

-3
mm/year was 

obtained using 0.9M DEA at 50
o
C. The corrosion rate of a mixture of AEPD and DEA solution was 

noted to be low than DEA solution. It can be concluded that satirically hindered amines, specifically, 

AEPD shows a low corrosion rate yield that regarded as one of the promising candidate of CO2 

absorption solvent for future. The highest yield of a mixture of AEPD and DEA was observed 

119.115x10
-3 

mm/year with 0.9M. 
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