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1 Mo/Alumina Excellent Good Fair

Ni- Very Very
2 .

Mo/Alumina good good Good
3 Ni- Good Good | Excellent
W/Alumina 00 00 cetie
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NHT Reactor
Simulation Data Actual Data Reactor Product
661.6 650 Temperature (°F)
554.8 545 Pressure (Psig)
226900 226900 Mass Flow (Ib/hr)
2625 2706.5 Molar Flow (Ibmole/hr)
Stripper Tower
Simulation Data Actual Data
Stream Name
Platformer Charge Fuel Gas Platformer Charge Fuel Gas
483 96.9 470 100 Temperature (°F)
145 135 145 135 Pressure (Psig)
218100 4400 218900 4400 Mass Flow (Ib/hr)

(1 9 17] olobT ot Yl yuligs asly ygiST, a1 689,59 biks STyg5 wilastiu g 131 .Y Jguzr

Components
H, 5N, 24DMC, SBP 6N, P SU.
P, 22DMC, MBP, NP, IP N, SU,
P, 23DMC, 2MC, (ON NP, A, SU,
OL, MBP, 3MC, 5N, 5N, P, NH,
P, 2MC 3EC ETHYLBEN A, N, NIT,
3MC, SBP, O-XYLENE 6N, A, NIT BNIT
P, NP, M-XYLENE SBP, IP, NP, NP,
A, 5N, P-XYLENE H,O H,S NP, BNIT,
DMCP P, O, O, ECP 5N, 6N,
A, 1P, IP 5N DIOL 6N11 TH,
6N, NP, NP, A, P, 0, 0,
0, 6N, 22DMC, N, P, TH, 5N,
SU A, A, MBP, 23DMC, 0, N,
0, CO CO, O, COKE O, DIOL,
96.9 A (O TH, TH,
Feed Properties
Temperature [°F] 650
Pressure [psig] 555
Mass Flow Rate [1b/hr] 223900
PONA Basis
Paraffins [% Vol] 53.531
Olefins [% Vol] 1.682
Naphthenes [% Vol] 23.477
Aromatics [% Vol] 21.310
. ASTM D86
IBP [°F] 21
. %S5 ,['F] 231.8
. %10 ,[°F] 242.6
. %30 ,[F] 257
M %350 ,[°F] 273.2
. %70 ,[°F] 291.2
. %90 ,[°F] 312.8
: %95 [F] 329
M FBP,[°F] 345.2
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Type Reactions
K;.P,. P2
HDS | r= L
1+ Kups, H,- PH, + Kups,Aromatic- PAromatic + Kups sutfur * Psul + Kups,olefin- Polefin + Kups H,s- PH,s
K¢. Py P
HAD r= o H,
1+ KSat,Hz- PHZ + KSa':,Aromatic:- l:'Aromatic + KSat,Sulﬁ.lr- l)Sul + KSat,Oleﬁn- POlefin
K. P,.PR
HDN r= & M
1+ KSat,Hz- PI-I2 + KSat,Aromatic-PAroma\tic + KSat,Sulfur- I:’Sul + KSat,Olefin-POle.-fin
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Stream Equipment Flow Type T,, (°F) T, (°F) AH (MMBtu/hr)
4-3 (H-E-1) Cold 111.7 536.6 67.87
5-4 (H-H-1) Cold 534.6 650 25.88
7-6 (H-E-1) Hot 665 325 67.78
10-8 (H-E-2) Hot 325 100 3.166
Condenser (H-E-4) Hot 207.5 100 4.82
Reboiler (H-H-2) Cold 440 483.3 28.72
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Abstract

In this study, the hydrogen purification section of the catalytic reforming unit of Abadan
Oil Refining was simulated by Aspen Hysys v9.0. The check of the simulation results
of the unit compared to the actual data represent the mean total error of 0.9 %, which
indicates the high accuracy of the simulation by choosing the SRK thermodynamic
model. The unit reactor was optimized by the use of Case Study and the effect of various
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parameters such as temperature, the pressure of feed and also the hydrogen discharge
ratio on the quality of the product was investigated. The results showed that the increase
in temperature and pressure of feed have a positive and neutral effect on desulfurization
reactions, respectively. The increase in discharge ratio of hydrogen also has a negative
effect on the quality of the product due to the decrease in residence time and incomplete
reactions in the reactor. Also, the unit energy was optimized by Aspen Energy Analyzer
v9.0. In this modified method, two heat exchangers with areas of 18.6 and 9.9 square
meters were added prior to stripper column as feed preheat and naphtha inlet to the
separator in the unifing unit. That decreased the heat load of stripper column reboiler
and the unit furnace by3565900 and 4030100 kj/hr, respectively. As a result, this plan
needs 30,529.358 worth of investment. Therefore, the return of capital of this plan was
estimated to be 35 months which will vesult in a 10,447.87$ saving.

Keywords: Simulation, Optimization, Hydrotreating Reactor, Stripper, Aspen Hysys.
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