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reactions, 168-172
 
saturation, 151
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Atomic connectivity, 13
 
Automated model building, 4, 5, 153, 177-178
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B l-type cracking, 137
 
B2-type cracking, 137
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experimental yield, 217
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Boiling point, 13
 
Bond-electron matrix representation, 36
 
Bond fission reactions, 17
 
Boolean matrix multiplication, 5
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experimental yield, 217
 
Butane, 118
 
Butene, experimental yield, 217
 
Butylcyclopentane, 117
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C8 hydrocracking, 83
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characteristics, 134
 
extension to C80 model, 137-138
 
at mechanistic level, 134
 
validation, 135
 

C-type cracking, 137
 
Carbenium ion, 36, 126
 

olefin transformation to, 127
 

Carbon number, 44, 47
 
DHC rate and, 114
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LFER in, 70-75
 
linear free energy relationships in, 70-75
 

Catalytic hydroprocessing, 159
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Coking, 117, 126, 192-193
 
Computational fluid dynamics model, 47
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side-chain, 197
 

Cyclopentadiene, 117
 
Cyclopentanes, 117
 
Cyclopropane, protonated, isomerization of,
 

129
 

D 

DASSL,83
 
Dealkylation, 111, 116--117, 126
 
Dehydrocyclization (DHC), III, 112-114
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formation, 118, 137, 173,217
 
initiation example, 37
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bond-electron matrix representation, 36
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model pruning strategies for, 184--191
 
parity plot for, 193
 
pathways modeling VS., 194
 
reaction families, 187-188
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approach, 195-198
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development, 166-178
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guidelines for solving, 88-89
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mathematical representation, 79
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pathways, 3, 86-87
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validation, 119-l21
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complexity of, 2, 3
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strategy, 5-6
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PDF parameters, 28, 29
 
quadrature molecules, 29, 30
 

Linear free energy relationships (LFERs),
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Mechanistic modeling, 35, 184--191
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of heavy paraffin hydrocracking, 123-139
 
kinetics, 87-88
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Diels-Alder condensation, 206
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initiation, 206
 
radical addition, 206
 
ring closure, 206
 
ring opening, 206
 
termination, 206
 

stiffness in, 194
 
Methane, experimental yield, 217
 
Methyl carbenium ion, 129
 
Methyl radical, 36, 210
 
Methyl shift, 128-129, 189, 198
 
Methylcyclopentane, 117
 
Molecular structure modeling
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modeling)
 
Monte Carlo construction, 21-25
 

optimal representation, 22-24
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carbon number, 44, 47
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cracking reactions, 196, 200 (See also Heavy
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characteristics, 134
 
extension to C80 model, 137-138
 
at mechanistic level, 134
 
validation, 135
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mechanistic reactions, 123-126
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dehydrogenation, 126, 127
 
hydrogenation, 127
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end-to-end optimization strategy, 99
 
framework, 96
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algorithm, 117
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development, 203
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LHHW formalism, 65
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SolOen optimization, 97
 
solution time, 199
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stock(s)
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Petroleum refining processes, 221
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Polanyi relationship, 125
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appropriate forms, 18-19
 
for complex mixtures, 16--17
 
conditional probability and, 2 I
 
defined, 14
 
discretization, truncation, and renormaliza


tion, 19-21
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Propylcyclopentane, 117
 
Propylene, 205
 

experimental yield, 217
 
Proto lytic cleavage, 189
 
Protonated cyclopropane isomerization, 129,
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Protonation, 129, 190
 
Pt-Zeolite catalyst, 137
 
Pyrolysis, 221. See also Thermal cracking
 

ethane, 5, 39, 94, 206
 
hydrocarbon, 4, 205
 
modeling, 207-218 (See also Naphtha pyrol


ysis modeling)
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modeling of, 207-218, 229
 
l3-scission, 209-210
 
diagnostics, 214-215
 
Diels-Alder reaction, 210--21 I
 
hydrogen abstraction, 208-209
 
initiation, 208
 
parameter estimation, 215-216
 
radical addition, 210
 
reaction families, 211-214
 
reaction rules, 208-211
 
ring closure, 206
 
ring opening, 206
 
termination, 211
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Reaction families, 144-152, 167-175, 195,206,
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Diels-Alder condensation, 206
 
fluid catalytic cracking, 187-188
 
heavy paraffin hydrocracking, 127-131
 
hydrogen abstraction, 206
 
hydroprocessing, 161
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matrices for, 162-165
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at pathway level, 161
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ring opening, 206
 
termination, 206
 
thermal,53
 

Reaction networks, 39-54
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Simulated annealing, 96-97
 
Simulated Distillation, 6, 92, 167
 
SolGen, 92, 103
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