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Aromatic compounds are harmful and easily lead to uncomplete combustion of X X .
Benzene hydrogenation experiments have been performed in

fuels. This results in soot formation and the emission of volatile organic
a Berty type reactor on Pt/H-ZSM22. Temperatures ranged

compounds. These issues can be addressed by aromatic hydrogenation. This
from 423 to 498 K, the total pressure from 1 to 3 MPa, the

particularly enhances the quality of the diesel fraction.

benzene partial pressure from 10 to 60 kPa and that of H,

from 100 to 600 kPa. The space time is varied up to

gasoline  sulphur 150 ppm 50 ppm 10 ppm 100 kg, s mol™.
total aromatics 42% 35% 35%
Te—— 1% 1% 1% Benzene was selected as model component
diesel Sl 350 ppm 50 ppm 50 ppm because of the few possible secondary acid
P y— 11% max 11% max 11% max catalyzed reactions that is possible
hydrocarbons Pt/H-ZSM22 was selected as catalyst as it

is expected to limit secondary acid catalyzed
A fundamental understanding of the hydrogenation reaction mechanism on a

reactions by its shape selective properties external surface

noble metal (Pt) is aimed at. To this purpose a single-event microkinetic model is H micropores  (Pt-clusters)
constructed based on previously acquired experimental data® and on the results H
of an assessment of the reaction path through quantum chemical calculations?
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The Single-Event MicroKinetic (SEMK) model for aromatic hydrogenation has six k(1,2) k(02 N H
* *
reactions families, of which three occur in the reaction network for benzene. The X
distinctive features are:

- the saturation degree of the nearest neighbour carbon atoms P p——— E,(0,2) = E (0'2) =E,(2,2) | identical E, e
- the branching degree of the hydrogenated carbon atom E,(1,2) higher E,(2,2) E,(1,2) higher chemistry

0% E.(02) 61,9+21 48138 62,2£0,6 57,7%0,5 58,7+0,5 A, =71,0£0,03
E(12) 509:153 660£10 49,808 650t17 58705 =
60% o E22) 665%0,6 61,005  62,2%06 57,7£0,5  587£05 -
x 0% e : AH(02) 2213 11,721 3204 78t04  7,7405 -
5 40% i AH(2,2)  65£05 0,006 +26 3,7£04 1,103 0,7£0,4 -
§ 30% A ° 1MPa AHy.,, -64,5+0,02 -583+1,8 -59,8+0,1 -56,0£0,1  -56,1+0,01 -71,0
8 : * 2MPa OHy,  -59,6:005 -56,2%2,1  -58,8%0,1 59,401  -59,4+0,01 -98,5+0,001

20% ./’_'\\ * 3 MPa # param 7 7 6 6 5 2
10% RSSQ 28,7 32,6 34,2 40,1 77,8 250
o F value 4763 4150 2594 1443
400 420 440 460 480 500 520
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% The Single-Event MicroKinetic (SEMK) methodology has " "
‘;‘ 45 1. 1. 1. statistically preferred
2 40 been succesfully extended to aromatic hydrogenation. | — i reaction pathway
5 35 < /~ SN NG
3 _ 30 ot Various scenarios for the considered N
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§352 activation energies lead to rather N
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T; 15 ot similar results. On a statistical basis N ol [
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A
3 /" E,(0,2) and E,(2,2) can be put equal to each other. \ /
k] 5 o A M
§ 0 In accordance with quantum chemical calculations,
0 10 20 30 40 50 the scenario with a higher value for E,(1,2) is preferred.
experimental cyclohexane outlet flow rate (umol s%)
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