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Abstract 

Regioselective hydrogenation of trans-1-phenyl-1,3-butadiene was studied using 

modified Pd/MOF catalysts in the liquid phase at 65 °C and PH2 5.0 MPa-G. Metal-

organic framework compound, MOF-Cr, of MIL-101 structure was prepared with Cr3+ as 

the corner cation and terephthalic acid as the linker to connect cations. The NO2-MOF-

Cr of the same fundamental structure as MOF-Cr was prepared with nitroterephthalic acid 

as the linker. Core-shell type MOF was prepared using NO2-MOF-Cr as the core MOF 

and this was covered with shell MOF-Cr. Amino group obtained by reduction of nitro 

group of nitroterephthalic acid in the core MOF was indispensable to accommodate Pd. 

Pd was supported only on the core MOF by the ion-exchange. In the two aliphatic C=C 

double bonds of the substrate, the inner C=C double bond was preferentially 

hydrogenated on Pd catalyst supported on MOF-Cr and core-shell MOF-Cr. On the other 

hand, if Pd was supported on tert-butoxycarbonyl (t-Boc) modified core-shell type MOF, 

the end C=C double bond was preferentially hydrogenated due to the steric effect. 

  Metal-organic framework (MOF) compounds consisting of a linker (terephthalic acid, 

isophthalic acid, 4,4'-biphenyldicarboxylic acid, 1,4-naphthalenedicarboxylic acid, 3,5-

pyrazoledicarboxylic acid, trimesic acid, mesaconic acid, 1,4-hexanedicarboxylic acid or 

fumaric acid) and a cation (Al3+, Fe3+, Ti4+ or Zr4+) were prepared by the hydro- and solvo-

thermal methods. MOFs were characterized by XRD, N2 adsorption-desorption isotherm, 

TG-DTA and FE-SEM. The prepared MOFs were mostly crystalline and phase-pure. 

MOFs were used as a column packing for chromatographic separation of para-xylene 

from xylene mixture. MOFs recognized differences in kinetic molecular sizes of xylenes. 

With MOFs prepared with large linker molecules, xylenes diffused in the micropores and 

effused fundamentally according to the kinetic molecular size. On the other hand, with 

MOF composed of fumaric acid and Zr4+ (MOF-801), ortho- and meta-xylenes eluted 

quickly and para-xylene eluted later because ortho- and meta-xylenes passed spaces 

among MOF particles and para-xylene diffused into the micropore of MOF-801 and 

eluted after ortho- and meta-xylenes. Thus para-xylene could be separated from ortho- 

and meta-xylenes by the molecular-sieving mechanism. 

 


