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Abstract - A sour natural gas feed containing 1.37 and 1.70 mole percent CO: and
H,S respectively is to be sweetened. Our research is to design an amine treating facility
to bring the concentration of the acid gases in 100 MMSCFD of natural gas down to
less than 5 ppm. The K-values for CO; H:S, HO and amine components contained in
natural gas is obtained by using Kent-Eisenberg model. The new gas sweetening
process designed by Ball and Veldman is modeled and optimized with the commercial
simulator. Results of simulations led to further economic improvements over the present
operating process.
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Table 1. Feed stream information.

Component | Ib mole/hr | Component 1b_mole/hr
COz 149.9254 nCqHio 26.2507
H,S 186.7203 iCsHyz 7.5787
CHy 9680.8887 | nCsHp 7.7983
CoHs 704.0451 CeHia 5.9310
CsHs 187.9284 C7His 6.7000
iCsHio 19.8801 H0 4.9745

Rate (MMSCF/hr) 417
Temperature (°F) 100
Pressure (psia) 200
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Table2.Column information.

Absorber
Trays 6 stages
Feed stage 6 stage
Pressure
stage 1 250 psia
column pressure drop 1.0 psia
feed MEA concentration 15 wt%
Stripper
Trays 12 stages
Feed stage 5 stage
Condenser type partial vapor
Reboiler type kettle
Pressure
condenser 115 psia
stage 1 15,5 psia
column pressure drop 2 psia
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Fig.1.Anewnatural gas sweetening designed by Ball and Veldman
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Table 3. Use the amines property method
for amine systems.

MEA | DEA | DIPA | DGA
Termperature (°F) 90-280 | 90-275 | 90~260 | 90~280
Maximum HzS or CO; 05 0.8 0.75 05
Loading (moles gas
/mole armine)
Amine Concentration in| 15-30 | 20-40 | 20~40 | 40-65
Solution (wt%)
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Table 4. Performance of absorber and

stripper.

Stage Performance Absorber | Stripper

Condénser
Temperature (°F) 11534 120.00
Heat duty (MMBtwhr) 0 -120.55
Distillate rate (Ibmol/hr) | 10717.34 390.05
Reflux ratio 15.524

Reboiler
Temperature (°F) 135.04 22311
Heat duty (MMBtwhr) 0 139.99
Bottoms rate (Ibmol/hr) | 1628170 | 15967.41
Boilup ratio (Basis: mole) 0.664 05
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Fig.3-a.Vapor and liquid profiles of
absorber for CO; and H:S
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Fig.3-b.Vapor and liquid profiles of
stripper for CO; and H:S
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Table 5. Change of heat duty according
to feed location.

Feed Condenser Reboiler Total
stage duty duty duty
(Status) | (MMBtwhr) | (MMBtw/hr) | (MMBtu/hr)

2(0)° -120.64 140.00 260.64
3(0) -120.60 139.99 260.59
4(0) -120.57 139.99 260.55
5(0) -120.55 139.99 260.54
6(wW)° -12058 140.02 260.60
7(W) -120.66 140.07 260.73
8(W) ~120.79 140.16 260.95
HW) -121.04 140.33 261.38
10(E)* - - -

* (0)=OK: available results. ® (W)=Warming: results
with warming. ¢ (E)=Error: not available results.
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Table 6. Streams mass balance for gas sweetening process.

1 2 3 3B X 4 5 6 7 8 9 10 |18 i Hne (w
Tenrperaure, F 0| 153 15[ '1518] 1903 15181 1R7| 1®8 1| 231 1 D 0 10| a0
Pressure sl %5 0 st 20 147 Zh| 16 161 161 115 175 175] 155 147 147] 147
Vapor Frac 1 1 0 0 0 0 1 0 0 1 0 0 0 of ~ 0 0
Mass Flow, Ibhr A27/03| 191011.0 3230739 21739 | 339739 074357331 36731 | 141068| 31662 | X16462| 65| 3219128( 321912.8| 2612
Vdure Fow, aft/hr| 48433 261156 60274 44| L5| 7T1772| 44 71R7| 7H7| 000746 72034| 7B2| 53| 78| 663|442
8 -354| -3R85| -1900] -1940| -1944| -1968| 04 -1948| -1988| -R4| -1907.1| -1240| -05| -1PA5| -19906] -138
Darsity, Yait 0813| 06| 6%/ 6D 602 46B[00H 44668 £36] 0067 423| 6HAIBI6| HFH| 46012] 46
Mde Flow, lamitr
ax 1499 00 5218 D1 1| 280 0 200 2ABO| 1499 D1 D1l Q0 D1 M1l Q0
s 187 00 14 14 14| 81| 0d 1R1| 181| &7 14 14{ 00 14 14 Q0
au 09| B9 00 Q0 00 00} Qd a0 00 00 00 00} 00 00 00| Q0
Cxb ™0l ™0 Q0 Q0 00 00; 0d 00 00 00 00 Q0] 00 00 Q0| Q0
CIB 1879 1879 00 00 00 00} 0d 00 00 00 00 Q0] 00 00 Q0 00
1-GAHI0 199 199 00 00 00 Q0 oda 00 00 00 00 00; 00 00 00 00
N-CAHI0 A3 53 00 00 00 00§ Qg 00 00 00 00 Q0] 00 00 00} 00
-CG312 76 76 00 Q0 00 00! g 00 00 a0 00 00| 00 00 00 00
N-CGH2 78 78 Q0 00 00 00 Qg 00 00 00 00 Q0] 00 00 00} 00
65317 29 59 00 00 00 00 0d 00 00 00 00 00 00 00 Q0] 00
C7HI6 a7 67 00 Q0 00 001 og 00 00 00 00 00| 00 00 00; 00
HO 50 702} 181609| 151609 151609) 15066] 0J 13006} 15066 02| 159065 15065 00| 15065] 15065 1144
MEA 00 01f 781 781| 701 70 00 700 DO 431 AT ™7 44 1| W1 00
A 7k27b E£3E dAvksdd CO9 HS9 [21 D. K Katz, et al, Hanbook of Natural
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