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Simulation and Comparison of Acetylene Hydrogenation Reactor
Behavior in Pseoudo-homogeneous and Heterogeneous Models

M.samavati, H.Ale Ebrahim
Amirkabir University of Technology
ABSTRACT

Ethylene is the most comprehensive olefin production in the world and used as feedstock of many
polymerization plants for various high, medium, low-density polymers production. Therefore, acetylene
hydrogenation reactor has a special importance in petrochemical industries because of acetylene removal,
as intensive poison for polymerization catalysts is carried out in this reactor.

In this work, the Pseudo homogeneous and Heterogeneous simulation of acetylene hydrogenation
reactor carried out and compared under condition such as adiabatic, one-dimensional axial direction with
neglecting pressure drop and dispersion phenomena in axial and radial directions. After observation of
satisfying compatibility between obtained results from two mentioned models, the role of affecting of
parameters including inlet temperatures at ¥+ Y, ¥+ and ¥ YAK were investigated on reactor behavior.
Also according to Kkinetic complexity of this process a review carried out on kinetic models about
acetylene hydrogenation reactor and two mechanism of this model has explained.
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Acetylene hydrogenation, Simulation, Pseudo homogeneous and Heterogeneous, Kinetic

FVVPFOFTVVY o osiges 00StilS ¢S ol tnio olStils il lLs g5 ol JT o

('3 es.isi.pjs@gmail.com ¢3! sl 365  \FAY Lo g ple 45 2 5


http://oilindustry.ir/

U‘)"‘ ‘Q‘)‘ef ‘\Y‘ﬁ\“ oLa )O] YVawsﬁ 9 )lf (s GLQJ‘ u...a u.....aLo.ﬁb u...ojo

solawl 8590 BCwILL Y-
Pl 2 50 o a (sl e 55T ) eoliiul o )50 CenJUlS
30 cewlin 0, Slae SO iy jelate a4y g 0yl Sldes Loyl
[FV]asl als 1) n5 Lol pd sl ot
sy g Slhlae o ails slo 0,90 50 YL (Activity) coles -3
03 o L 03y S0 YU (selectivity) s iy i -Y
S S elr S g GRSl pad Bl 6T sl Ca ol
Al o Y game ol a5 o S OLS 5 g L peds JSis
A azg L) wish oo JSid CandbS py Jsbo 5o Les Sl
(2515 o3 Lo 5
3555 LS 5 5 CO Lawgs (o pgane il )3 Cuaglite =Y
sle o, 8 6l oye0 Lol cpga Jadowie Jlizlw g Il -F
CendllS

5 Lngls ;52 5 53l ooV (S (g mad (5 yolic
=51y 50 Cne bl g an a il o o518 slaa ST
5555 18 oolul 9590 ¢ gulig jane
I oY Sl 4l ceedbls o (PA/ALO:) ooVl Sloasl candbls
ML/ mbyp )l-) 4_:L’ u_u.JblS 9 (Pd/Ag/Aerr) o)_5.3
B oolazwl Oy9—0 (_gLQt.a_w.o.]l)lS )‘ d._lyu dw ¢ (Pd/AU/AIVOr)
Caio dlox 3l taio bl jo Ll o 5 Jslae (PA/AQ/ALOy)

adliss Glpl (corde

Slygs il -¥-)

o o3l 5elgye sl 0)S Slyes g 4 a5 gl ST
glyl 5 L b ol (ol Jloy olisn b1 Jold wigd
5 le Shgs Slsie o bbbl 5 Jglae o5 0l (o0 S35
Sl oS age Sl ) S e 555 STigs olyie 4 b1
45 (5 pokar el 553815 (639,950 St e 03 o wl B
DS Sy 0 s 08 St e 4 1 S e
B IYF spam a5 55 oo o 5551, 6395 50 ookl e
Jaie it 0 sl Sl 5l esliil o bl e eIV
S yiso 1) A 95T, (63,9 50 kel

oz o iz glaslyes S gady (Sl SYgame

Consl 00 1) (V)

doddlo —)

Ol )3 (oordy iy DY gmame (n ioten 5| (S Olsl s 0594l
sl 5o YU Caglie YU sl o 51 LYs 4y ool ol el
63125 0L comly s (Foud g comlin (50 52 (S0 )95
sleald ST s ol b o cwles S oy (it s o
o3laiul b ogd o ooliiwl (BU,IS05)) o3B3 o Lsl L ases
5 00l s ol b sy e sles 5 i 5315 ol 5
Ol 5 anboo 8 (6551 B ras 5 Lealliws cole wiysa
oolaiwl 8y50 ol )d 1l jo oS Sl Lol ogd oo 0y 5515
o olss o il oo pallsl 3l sl 5 Gl sl w0, oo 153
a2y Gl ool Gl am as o I8 IS e )
258 oo (Polymer Grade) s ol
5585 Sl Sl el e 31 (5o il 5 la s alex |
Ol 0980 i GBI ()], Sl (g 4 Ll adg a2
Il o 4 s 3)fs (S Les 5 STy g5 @ o a5s bt
Ohst 5o sl Gleil (liee 998 o ST STy55 5l 05
Ol ogdle 4l il (o0 OPPM (sl oy 4 (53955
a5 S eS1sn 5 S weeSTgige wile LS 5 5l (S
e Ols o 1) Sl ml (Jg s LT oljen (LalBL e
S b5 ol il 850 53 Lol 03,5 Lim i 0 alisy
3 oma olass Ll o5 oo 055 55155 slo s, @ ol e 51
3adged aiz il 0 p)lS (Saie g wlE oo b b
el Sl S g pame (oleyS Cunss ol LT adgs sl b,
s Il e (o1 gl (el e o giuedllS 3550
At (sl Jpame plgie 4 Gl ads 5 Jaibl olsnl (oLl
Sgi sl gy crete o Jlu jpax 8 bl ()l cusls
b oe Ol (Faie

Jlw 59 000, K i (0,8 J2lsl & Lt oo a6
VAF. aas ,o govengas Coke- i Jgame lge 4 VY
anld 5 51 ksl gslolaz 4 aladl SIS el sls o8 5 a8 s
5,95 ol 5o 0B rlas s Saio abauly oole K lie 4 s S
wiz 5o el ogzg (ol 55 5 (U151 Gl o Al (izpen
sl alas o 1) sl sl By slime 4y Ll o5 ans
@ okl adss (g, 00 (bl bl a8 5 bt slaal 8
5 sleSThsr L ek 5B L 1 Gl Sl Al
s 485 555 o g il Jpame K1 olyie 4 il o055
Oyl oy sazly slo 500 4 oS (g0l Jlw sla il
ol oo Slws @Bl S pleie 4 T Bds 0 4] o 0l

('3 es.isi.pjs@gmail.com ¢3! 31365 ¢ \ WAV Lo g ple 45 2 5 o Y



U‘)"‘ ‘L)‘)'ef ‘\Y‘ﬁ\“ ol.a )O] YVawsﬁ 9 )lf s (_A.o..” u...a u.....aLo.ﬁb u...ojo

S Bl mhe sy, JW skoallly Guiped (yzen
oo )5 i €95 oz by A 93 ¢ So @], o Al (ladze
T e e = ST S
S ()5 oS SLS 5 adgs 4 e oS ) olediSTy ozmen
O Jub d g CandblS mhaw g9, p S S Lol el
Jow b oS cl oads ey g wilasd 3 onyol il o canJBlS
555y alols Eouaily

Ol g eolaiil 550 (St Jow 5 p5ilSe Cond ol o
D9b (g 0310 738 039

5 (Pachulski) Sds=l lawg YAV Jlo 0 Joo o
(Darmstadt) olacels cwdige 8 oKails o 2l Ken
I¥les sl sy

2l oo PA/AGIALO, aslllas oyl (o solaiul 9,50 CnndllS
oS 1800 L 5 anlys ol o] Slasin adlsl s a5
Sy ESA Ly o) a3 olea 4 oVl
o slaaxly 18 gl oad oy LT (SudChemie) o
o9 Opzed Olpl el Slaserdsry abozr 5l LSl
ab o)lal &5 jshailes aigh oo ooliiul (gl g Jmler L)1 o2
9 b8 0aies 9 9 CendUlS (S35 o s bl p B
il o 5o ki all (gl cCangllS o3 S

Pd IAKO: 5l e locandBlS ygolyey Siips Slalllas
o 058 U g b o sgume Hlews PA/AGIALO: gz
3 osliiul 390 059l yo a5 (Sedozly lavgs ool ] Jas
Jow PA/AGIALO: candBlS (lys 057 a0 Joo loss ol i §
Mozl oo ) San g HUANG Lawsgs ooy 48|

ool a8 S Ll )0 5 e (RSTy A (Seiie Joe nl o
g
AH, =-176Kj/mol  ())
AH,, =-138Kj/mol (v)
AH, =-460Kj/mol  (¥)

C,H, +H, »>C,H,
CH,+H, >CH,
2CH,+2H, >C H,

osllan 55Ty (1) o 53 e A5 lif o0
WJgl G55y b losas (1) alaly oo il oo s
Ol L) s ogdle a8l o slast BT 4y ST gnliyg 0
B g & 83 e gl raSlly nn a5 (¥) sy b

Cos For ¥ «gr)) Opd oo
s (2olo;] sl ools 5l eolatnl b (2l ISen 5 (Sudgzly

wisls &1, L9 Jow

[V] ils ¥ gamme doys S 55 asly ST j31:(1) Jga

Typical By-product Yields

Feedstock Propylene 1.3 Butadiene Butylene Aromatics
Ethane 19 27 09 1.3
Propane 451 6.7 1.7 6.8
Butane 38.1 8.3 5.1 8.8
Naphtha 39.3 13.2 8.8 69.0
Gas Oil 48.8 14.4 18.8 33.7
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Method Number of Plants % of Plants

Tail-End 174 64%

Front-End — Palladium 69 26%

Front-End — Nickel 9 3%

Extraction 19 7%

Total 269
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