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Parametric optimization analysis of catalytic reforming reaction
ZHANG Lei™ , CHENG Yu-yan

(College of Electrical Engineering and Control Science, Nanjing University of Technology,
Nanjing 211816, China)

Abstract: In order to optimize the operating parameters of the distillation apparatus and increase the yield of C5 +
liquid in the industrial production process, a design scheme of a petrochemical enterprise based on a 500,000 t/a
catalytic reforming unit is proposed. Firstly, the reaction principle, process flow and operating parameters of catalytic
continuous reforming process are introduced in detail. The steady-state model of the reaction part was established by
modeling the mechanism of the reforming reaction. The steady-state characteristics of the reaction process are analyzed
with reference to the simulation results, which verify that the model is in good agreement with the actual working
conditions. The optimization problem of the reforming reaction is described and analyzed. The problem of the nonlinear
programming is solved by using the interior point penalty function method and the genetic algorithm. The influence of
operating pressure ,reaction temperature and hydrogen/oil ratio on the yield of C5 + is also analyzed to determine the
optimum operating parameters. The simulation results show that the parameter optimization is effective and feasible, and
has important guiding significance for setting the relevant parameters in the industrial production process.

Key words: catalytic reforming; mechanism modeling; genetic algorithm; interior point penalty function method;

parameter optimization

Dec. 2016 LA, 4 T 5536 B 12
- 158 - Modern Chemical Industry 2016 12 B

AL F B RO IS A IR AL, R T
o I O Tt A g ZAR I R R R
Th AR E R B O A iR ARG 2R 7= T Al
RN T2 —, A TR T /b 1Y
BORTBeo i 2 LA i 0 A2 7 JRURL, 7 — 2
SN N (TN | S E P L (T s
Pk T A5 E TR, R AR RS A TR
OB A i, A B D S il T AR
AL R AL 2 N AR 2 S 2%, B T /o3
eSS VIve 2 S R LN Y B TN o B  ANIER -
et AL AL, LA 7 e e A AR X JL K
FBN o 91 3 W AL AR B A S R 5 5

B, TSR S R BT A 17 4
AT I BRSO o AR Tl AU BT
BT AR AR Y JE T B AR L R 2
28 I T A 7 AR R BT BRI A SR e KA, 5
BUE BLAE P RE T I AN R Vi A AR D o B R
(g — A TR = b R S A A —
AR 1 AR AR A AR LA L] R R B, SR A
Jrik—BEnl g3 2 FhRA  — KRR GRAAL T i 5 18
AR A BT R T k. 8 R U REIL
PCREAR G s yR b T A GEU AR5 BBk, H AT, H
B WA AR IREA IR Gk SRR gk
FEFLR AL SR LR o 5 P st A S 00K

5 EHH#H:2016 04 - 15 ;& B H#:2016 - 10 - 13

PEB®IIT 9K (1987 =) 0 A2 BR S5 1) o i R4 R R AL, Sl SRR 22N, 547631463 @ qq. com,



2016 12 B

fift 22 SRy Fee (L A TR RBUIRE , phy LG S ) 5 R 1 RE T 745
BRI

1 EERNERS

LA, ORI 5 58 UR & IR 5 E
B IR A (BL-4) $2THIR B, $2 71 2
500 ~ 540°C i} J5URLM A E A S e (RL) (9 B3t
ATFEE AT A, B 2 A R 2O IS S,
T RO 2 A5 R A, R B 11 SR
Ja A 100°C A IR, O TR RIEE 8 &,
TSIV i 22 () 3 AN B e PR L JEE T 28 540°C 72
AFRENSE AN AR (R2) Yo #2IRIE T 2K
UGENJE 2 A SR N o 7 b AR S i FD G i
HBCRE IX, 5 JEURHH PSS i (o3 3 o 2 3t , A
B REEA T B, 23 1 R AR v U R
oy, iSRRI A B 4 AR R GBI R R G, H
RIHE R E

""""""" HEEE
R1
R2 F
[Fra: 28]
R3 £
1 iy
% np
! R4 %
E
77777777777777 Bi-4 =

B R b2

2 REERSIRSEE

2.1 &Ex5

TEBN AR R b s 17 MR R8I )
AR 1T AR T KR o

(D)Mot et 9 [7] 73 e Ry R A SO, 22 4%
Beke N Z [ PR RE2E 5%, C, ~ Co KEd % R 43 Ry —
MEE

(2) N Cs A1 Cq BBedath BRI, S 1 1) e
PRI, Co ~ Co FRBEREA TN — DA

(3) I Cg FFRERY R o AR PR E AR AL, X Cy
AL (4 TRI e SRR S BT JSLFR) /N 731 7= A 7 24
538 Co ~ Co FFIRELN 73— R A

(4) Ay FUA e e He 2R SO, 57 8 FER It
R 2L SN AT A

(5) ARy o7 e AT i 5 ST

A S W 2% rR R B OB T LA S R — A
IR — SRR FR o MR 17 52 B 4 35 ) 28

KFZT ENEERNEDOSEIL DT - 159 -

AR MR BRI N B H1 2% )5 7 Kinetie 1] L Hi 4
A EE R RN I [ 5 3 ] 1 S0 R
ro= dF./de = kF (RN ) (1)
ro = dF./dt = k,(F, - F./K,,;) (A0 1) (2)
EI IR FIRL % €S0y | W (1l N
k, = Ajexp(— E/RT)PYi(i =1 ~ 17) (3)
A A3 5 IS 7 38 4 R e, X R O R 15
FRTEED L N T ARG S REF Y 1], W] DU
At [7) o 21 2R A A 0] () A DB SR Al TR A - A,
TEALRE E, FIH 4688 b, o R 1 451 T 28 AW
XA A, B R D, o
F1 17 £REBNENZESH

k. A, E./(kJ-mol~") b,
P6 —=N6 8.948 x 10° 162 -0.7
P7 ——=N7 3.395 x 10° 140 -0.7
P8 —=N8 1.507 x 10° 140 -0.7
P9 ——=N9 6.411 x 10° 140 -0.7
N6 =—=A6 2.073 x 10’ 153 0
NT —==A7 8.358 x 10° 94 0
N8 ——EB 4. 696 x 103 94 0
N9 ——A9 5.556 x 10* 94 0
AT ——46 2.501 x 10° 167 0.5
A8 ==A7 4.233 x10" 273 0.5
A9 —=48 2.864 x 10" 273 0.5
A9 —=A7 3.818 x 10" 273 0.433
P5 ——P1 + P4 2.588 x 107 188 0. 433
P5——P2 +P3 2.692 x 107 188 0. 433
P6 ——P1 +P5 4.647 x 103 188 0.433
P6 ——P2 + P4 8.020 x 10° 188 0. 433
P6 ——2P3 1. 003 x10° 188 0. 433
P7——P1 +P6 2.025 x 107 164 0.433
P7T——P2 +P5 1. 450 x 107 164 0. 433
P7——P3 + P4 3.915 x 107 164 0. 433
P8 ——P1 +P7 1. 504 x 10" 280 0.433
P8 —P2 +P6 2.782 x 10" 280 0.433
P8 ——P3 +P5 1.472 x 10" 280 0. 433
P8 ——2P4 1.994 x 10" 280 0.433
P9 ——P1 + P8 5.700 x 10" 280 0.433
P9 ——P2 +P7 9.142 x 10" 280 0. 433
P9 ——P3 +P6 8.962 x 10" 280 0.433
P9 ——P4 + PS5 5.022 x 10" 280 0.433
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