Supporting Information

for

ZSM-5 ADDITIVE DEACTIVATION WITH
NICKEL AND VANADIUM METALS IN

THE FLUID CATALYTIC CRACKING (FCC) PROCESS

Andrey A. Gusev 12, Antonios C. Psarras ?,
Konstantinos S. Triantafyllidis 2, Angelos A. Lappas %",

Paul A. Diddams 2 and lacovos A. Vasalos !

! Centre for Research and Technology Hellas, Chemical Process and
Energy Resources Institute, 6™ km Charilaou-Thermi Road,
Thessaloniki, Greece
2 Aristotle University of Thessaloniki, Department of Chemistry,
University Campus, Thessaloniki, Greece
3 Johnson Matthey Process Technologies, Technology Center, Bourne
Blvd, Savannah, GA, USA

* angel(@cperi.certh.gor;




Table S1: Weight percentage yields of VGO cracking products, gasoline composition and HTT at
constant 65% conversion.

No Metals Low Metals High Metals
AL el 100 95 90 95 90 95 90
wt%
ZSM-5 additive, 0 5 10 5 10 5 10
wt%
Paraffins
n-C 037 037 037 037 037 037 037
n-Cs 030 030 030 030 030 030 030
n-Cs 056 08 1.16 08 1.6 086 1.16
n-Cs 072 077 080 077 080 077 0.80
n-Cs 050 053 054 053 054 053 054
Cs total 440 347 335 347 335 347 335
n-C7-C12 071 064 062 064 062 064 0.62
i-Cy 178 260 250 260 250 260 2.0
i-Cs 268 268 253 268 253 268 250
i-C7-C12 397 219 157 219 157 219 157
Olefins
C2 043 091 142 091 142 073 111
Cs 415 920 1139 920 1139 831 10.50
n-Cs 581 736 766 736 766 736 7.66
i-Cy 259 375 425 375 425 375 425
Cs 10.69 1069 999 1069 999 11.77 10.69
Ce total 440 347 335 347 335 347 335
C7-Co 507 227 168 227 168 227 168
Total Cs and 12.55 2035 2321 19.66 23.13 19.43 22.40
C4 olefins
C4 olefins 840 11.11 1191 11.11 1191 11.11 1191

HTI (i-C4)/(i-
Cs)
Cs=/i-Cs=,
(cracking
severity for
ZSM-5)
Naphtenes
Cs-Ci0 Naphtenes ~ 2.95 2.10 1.72 2.10 1.72 210  1.72
Aromatcis

Ce-Ci0 Aromatics  10.19  8.74 8.14 8.74 8.14 8.74 8.14
Olefinicities in

LPG range, %

C3 Olefinicity 88.05 9148 90.78 9148 90.78 90.67 90.11

0.76  0.69 0.58 0.69 0.58 0.69  0.58

1.60 2.46 2.67 2.46 2.67 222 247
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Figure S1: Gasoline A yields at constant 65%wt VGO conversion
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78.27 76.70
4.71 3.94
1096 13.37
52.54 48.25
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19.80 22.32
0.07 0.07
1.10 0.87
0.65 0.58
2.09 1.40
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Figure S2: Dry Gases A yields at constant 65%wt VGO conversion
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Figure S3: LPG A yields at constant 65%wt VGO conversion
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Figure S4: Ethylene selectivity of deactivated ZSM-5 additives at 65%wt VGO conversion
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Figure SS5: Propylene selectivity of deactivated ZSM-5 additives at 65%wt VGO conversion
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Figure S6: Butylene selectivity of deactivated ZSM-5 additives at 65%wt VGO conversion



