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Free radical induced grafting of polyethylene: core reactions
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FRIG of PE:
detailed
reaction scheme
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MODULAR MODELING PLATFORM

Main solver A: e Solver B:
average FRIG properties/SEC trace o N Information per
individual
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Hernandez-Ortiz, J. et al. AIChE J. 2017, 63, 4944; Hernandez-Ortiz, J. et al. Macromol. Theory Simul. 2018, 27, 1800036;
Hernandez-Ortiz, J. et al. Chem. Eng. J. 2019a, in press; Hernandez-Ortiz, J. et al. Chem. Eng. J. 2019, under revision



MAIN SOLVER A:
kinetic Monte Carlo: avg. properties

Hernandez-Ortiz, J. et al. AIChE J. 2017, 63, 4944
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1. Single phase lab-scale reaction system
2. Lumping of reaction event history
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MAIN SOLVER A: relevance of diffusional limitations
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MAIN SOLVER A: relevance of initial distribution
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SOLVER B: beyond averages: individual ¢

Module A
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Module B: Distribution of microstructural properties, reaction event distribution
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SOLVER B: beyond averages: individua
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SOLVER B: beyond averages: individual chains
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Monomer conversion

SOLVER C: 2-phase model for industrial time scales
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Monomer conversion [ - ]

SOLVER C: relevance partitioning between 2 phases
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SOLVER D: addition profiles for monomer and/or initiator

Control volume ¥, dz
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SOLVER D: addition profiles for monomer
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Initiator conversion [ - ]

SOLVER D: temperature profile

Control of hydrogen abstraction rate
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SOLVER D: monomer addition and temperature profile
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Conclusions

Solver A: all relevant average FRIG properties + diffusional limitations
need to be accounted for

Solver B: unique information on the individual chain level, including
reaction event history, e.g. mass dependency hydrogen abstraction rate
Solver C: absolute need of two-phase model under industrially relevant
processing time scales

Solver D: optimal functionality by consideration of multiple injection
and/or temperature profiles
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