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ABSTRACT : Simulation works for comparing removal capabilities of acid gases contained in natural gas
among several aqueous amine absorbents using commercial process simulator PROMAX(BR&E Co.) were
carried out. Amine aqueous solution used in this study were 30 wt% MEA, 30 wt% DEA, 50 wt% MDEA, and
90 wt% MDEA with 3 wt% piperazine as additive. We obtained the simulated results that while MEA aqueous
solution is relatively capable of more CO. gas, but DEA, MDEA, MDEA aqueous solutions with piperazine as
additive are capable of more H,S gas. Also, we found that 30 wt% MDA aqueous solution is the smallest
circulate rate of lean amine solution, and 50 wt% MDEA aqueous solution with 3 wt% piperazine as additive is
the smallest heat duty in stripping unit. 50 wt% MDEA aqueous solution with 3 wt% piperazine as additive is
found less amine circulation rate than 50 wt% MDEA due to the introduction of additive,
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Fig. 1 Amine process
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Acid gas pickup 0.33~0.40 0.35~0.65 0.25~0.30 0.2~0.55
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Fig. 2 A flow sheet diagram for the removal of acid gas
contained in the natural gas using PROMAX 2
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Table 2 Natural gas feed composition”

Nz 0.499
CO: 3.500
H-S 0.0049
C1 89.89
Cc2 2.49
C3 1.49
nC4 0.99
nC5 0.5
nC6 0.5
Water 0.1
Total 100
Temperature(K) 306.483
Pressure (kPa) 5515.8
Total flow rate(kg/hr) 625,000
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A& YeRJItt, Table 201 2Jahd AMJ7FA2ZH CO,
eFS 3.5 mol%o|™, HS AR 0.0049 mol%zA
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Table 4+ Z} ppm ©|3t2 =Y & 1|2 lean amine
o] §FE UeRdith MEA 30 wt%d wo AM-El=
lean amine solvent®] -2 439,095 kg/hre] %ol
AREE I 2o 2= DEA 30 wt%¥ W= 685,894
kg/hro] AREE 22 MDEA 50 wt%¥ W= 729,752
kg/hro| AFEE It mRx|9to 2 MDEA 50 wt%2}
piperazine 3 wt% F7}sl%<S @ amine solvent=
548,670 kg/hro] AMEEtH= A & 47} A3ITh
SHAE molar flow® 22 @l MEA 30 wt%e
18,900 kmol/hr, DEA 30 wt%+ 28,588 kmol/hro]

o1 MDEA 50 wt%+ 23,308 kmol/hro]c}, oA
o 2= MDEA 50 wt%$} piperazine 3wt%

Table 4 Lean amine® %

Psggé:aens]s Lean amine stream
Sohvent MEA DEA | MDEA | aMDEA S%angt MEA DEA | MDEA | aMDEA
Temp(K) 70.9 61.3 50.7 60.2 Temp(K) | 46.1 46.1 46.1 46.1
Press(bar) | 54.8 54.8 54.8 54.8 Press(bar) | 172 17.2 172 17.2
e | 576,652 | 575,395 | 574,038 | 574,998 o | 439,005 | 685,894 | 720,752 | 548,670
Fluid moral percent(mol%) Molar Flow(kmol/hr)

N: 0.51 0.51 0.51 0.51 N; 0.00 0.00 0.00 0.00
CO:(ppm) 3.83 49.73 49.90 49.97 CC: 22003 | 13.68 5.15 6.76
HS(pm) | 3.99 1.55 0.00 0.02 HS 0.00 0.00 0.00 0.00

ci 9269 | 928 | 9304 | 2.9 c 0.00 0.00 0.00 0.00

c2 057 | 288 | 288 | 257 gg 888 888 888 888

e 154 154 155 154 nC4 0.00 0.00 0.00 0.00

nc4 1.03 1.03 1.03 1.03 ncs 0.00 0.00 0.00 0.00
nC5 0.51 0.51 0.51 0.51 6 0.00 0.00 0.00 0.00
nCé 0.51 0.51 0.51 0.51 Water | 16,523 | 26,617 | 20241 | 14,297
Water 0.60 0.41 0.23 0.36 Solvent | 2,156.51 | 1,957.22 | 3,062.00 | 2,302.00
Solvent 0.00 0.00 0.00 0.00 Additive 19114
Additive 0.00 Total 18000 | 28588 | 23308 | 16,797
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258 454 - 24%
Table 5 A4¥]7] duty (MMKcal/hr)
Duty 1822 | 274.7 | 228.0 163.1
Table 6 Simulation results summary
Solvent concentration 30 wt% 30 wt% 50 wt% 50 wt%+3 wt%
Lean amine CO: loading 0.1020 0.0070 0.0017 0.0027
Rich amine CO: loading 0.6341 0.5955 0.3733 0.4605
CO: ppm at absorber top(ppm) 3.790 49.958 49.955 49.994
H.S ppm at absorber top(ppm) 3.994 1.466 2.862E—4 3.4894E-2
Solvent circulation rate (kg/hr) 442 500 687,290 740,180 554,890
L/G molar ratio 0.7080 1.0997 1.18429 0.8878
Acid gas pick up 0.5321 0.5885 0.3716 0.4578
Reboiler duty(MMKcal/hr) 182.2 274.7 228.0 163.1
Regenerator bottom
temperature(C) 106.49 106.00 106.96 107.29
Regenerator top pressure(barA) 2.0 2.0 2.0 2.0
Regenerator heat (kcal/kg CO2) 3,843.39 5,881.21 5,081.19 3,540.33
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