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Research subject: Regarding temperature effect on the rate of corro-
sion in absorption tower of gas refineries, it is very useful to examine
and invest on new methods to decrease the temperature in mentioned
towers.

Research approach: By studying different types of corrosion in amine
processes and the influence of different variables on them, the domi-
nant effect of temperature on the rate of corrosion in absorption tow-
ers was determined. Due to decreasing temperature in the absorp-
tion tower the surface tension of amine solvent and corrosion rate
decrease. The reduction in surface tension reduces the foaming and
flooding in the tower, which reduces the concentration of sour gases
CO2 and H2S from the natural gas outlet. Various methods of reduc-
ing temperature in the absorption tower such as increasing flow rate
of circulation amine solvent, opening the insulated tower wall and in-
jecting amines into the middle of the tower have been studied. Aspen-
HYSYS software was used to investigate the effects of amine injection
into the middle of the tower.

Main result: Based on the simulation results, reduction in the max-
imum temperature of the absorption tower with two and three feed
streams, were about 3°C and 10°C, respectively. Due to the reduction in
CO, and H,S content of the exhaust gas, the Spent Caustic and catalyst
levels also decreased. Finally, it was found that among the above meth-
ods, injection of amine into the middle of the tower had the highest
efficiency in decreasing its temperature of it. However, a combination
of the above mentioned methods can be used to further reduce the
temperature in the tower.

*To whom correspondence should be addressed:

hzare@qiet.ac.ir
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Figure 1. Schematic of the gas sweetening unit
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Table 1. Heat of reaction acidic gases and amines

heat of reaction(kj/kg) DEA MDEA
H,S 1510 1420
co, 1190 1050

Table 2. Absorption tower specifications

Type of tray

Valve tray

Column diameter

3.7 m

Tray spacing

61 cm

Number of passes for
each tray

Even trays=2
0dd trays=3

Percentage of tower tray
area

%385
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Figure 2. Temperature distribution obtained from simulation results along tower and
measured temperatures (Series1: experimental data, Series2: simulation result)
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Figure 3. Temperature distribution along the tower for design conditions
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Table 3. Specifications of feed

iﬁ?::l:lg:liltigr g(;fs Nar Kangan Pars Feed Dimension
C1 88.24 85.36 87.75 86.54 Mole percent
C2 3.53 4.08 5.27 4.05 Mole percent
C3 1.09 1.32 0.78 1.183 Mole percent
i-C4 0.23 0.29 0.07 0.245 Mole percent
n-C4 0.32 0.41 0.09 0.343 Mole percent
i-C5 0.15 0.2 0.02 0.163 Mole percent
n-C5 0.11 0.15 0.01 0.12 Mole percent
cé 0.16 0.19 0.01 0.16 Mole percent
C7 0.18 0.23 0.03 0.19 Mole percent
N, 4.47 5.88 3.74 5.18 Mole percent
CO, 1.52 1.89 1.87 1.77 Mole percent
H,S 55 650 5800 1082.36 mg/sm?
RSH 10 55 10 35.56 mg/sm?
Flow 39 71 15 125 MMSCMD
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Table 4. Required data for simulation.

55 Inlet amine temperature
0
79.5 Inlet amine pressure
(barg)
32 Concentration of amine

solution (DEA) (wt%)
47 Inlet gas temperature (°C)

80 Inlet gas pressure (barg)
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Table 5. Different modes for the absorption tower with two feed streams

case Row of tra; €o, Maximum Tray
y (ppm) | temperature (°C) number
1 First tray 15 114.3 20
2 The first and fifth 14 114.2 21
trays
3 The first and tenth 13 114.9 20
trays
The first and
4 fifteenth trays 16 137 21
The first and
3 twentieth trays 1 123 23
The first, fifth and
6 twentieth trays 1 1114 20
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Figure 5. Temperature distribution along the tower for the mode of injection of amines into the first
and twenty-fifth trays
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Figure 6. Temperature distribution along the tower for the mode of injection of amines into the first,
twenty and twenty-fifth trays
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Table 6. Comparison of different modes for the three-feed absorption tower

Case Row of tra co, Maximum Tray
y (ppm) | temperature (°C) | number

1 First tray 15 114.3 20

2 First tray, fifth and tenth trays 13 114.1 20

3 First tray, fifth and fifteenth 11 113.6 21
trays

4 First tray, fifth and twentieth 11 112.2 23
trays

. First tray, fifth and twenty 10 1113 21

fifth trays

6 First tray, fifth and fifteenth 10 113.6 21
trays

” First, tenth and twentieth 9 112.2 23
trays

3 First, tenth and twenty fifth 9 111.2 21
trays

9 First, fifteenth and twentieth 9 1121 23
trays

First, fifteenth and twentieth
10 and twenty fifth trays 9 108 22
11 First, tweptleth and twenty 8 109.6 23
fifth trays
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Table 7. The best of the three-feed Streams absorption tower

Maximum Tray
Row of tray €0, (ppm) temperature (°C) | number
First tray, twentieth
and twenty fifth trays 6 1047 26
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