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BRIEF DESCRIPTION

The separation of closely related hydrocarbon isomers is one of the most energy-intensive processes in the
petrochemical industry, traditionally requiring massive fractional distillation columns because the compounds
have nearly identical boiling points. To address this challenge, researchers at UC Berkeley have designed a
highly efficient hydrocarbon separation system that utilizes a specialized metal-organic framework. This
porous crystal structure features exposed, open metal sites consisting of transition metals such as cobalt or
nickel embedded within a dioxido-benzenedicarboxylate structural grid. The open metal sites are engineered
to exploit subtle differences in the electronic properties of the gases, allowing the framework to selectively
adsorb 1-butene while letting 2-butene pass through. This threshold-gating capability enables high-purity
chemical separation to occur at ambient temperatures, dramatically reducing the carbon footprint and energy

requirements of industrial refining.

SUGGESTED USES

»

Petrochemical Refining: Purifying 1-butene from mixed crude olefin streams without relying on energy-
intensive cryogenic distillation.

»

Plastics and Polymer Manufacturing: Providing high-purity 1-butene feedstocks, which are essential co-
monomers used to produce linear low-density polyethylene.

»

Specialty Chemical Production: Isolating pure olefin isomers for the downstream synthesis of solvents,
plasticizers, and synthetic rubber components.

»

Hybrid Separation Systems: Retrofitting existing distillation infrastructure with adsorption units to
debottleneck refining processes and increase plant capacity.

ADVANTAGES

»

Exceptional Thermodynamic Selectivity: The framework discriminates between the two identical-weight
isomers with high precision by leveraging the specific binding affinity of the open metal sites.

»

Significant Energy Savings: Operates via a gas-adsorption mechanism rather than boiling and cooling
cycles, drastically lowering the utility costs of manufacturing facilities.

»

Tunable Architecture: The structural configuration can be optimized using either cobalt or nickel centers to
tailor the framework's performance to specific industrial flow rates and pressures.
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»

High Operational Capacity: The high density of active open metal sites distributed throughout the porous
matrix ensures that a substantial volume of gas can be processed per cycle.

»

Facilitated Regeneration: The captured 1-butene can be easily released by applying a mild pressure
vacuum or temperature shift, enabling long-term reusable operation without structural degradation.
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