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Free radicals have been observed during pyrolysis of bibenzyl in solution and in an
earlier report (R. lLivingston, H. Zeldes, and M. S. Conradi, J. Amer. Chem. Soc. 101,
4312 (1979)) the equilibrium CgHgCHyCH2CgHs + CgHsCHy 2 CgHsCHCHCgHg + CgHgCH3 was des-—
cribed. The fluid sample at high pressure is circulated through a heated quartz capil-
lary located in the ESR cavity where the contact time at pyrolytic temperature is approx-
imately 0.5 sec. Dilute bibenzyl in toluene gives a spectrum of predominantly CgHsCHy,
whereas in an inert solvent (benzene) CgHs5CHCHpCgHs predominates. In the present study
0.1 to 1 M bibenzyl in toluene and in benzene have been studied from 507°C to 553°C at
1300 psi. The ESR spectra have been examined to verify radical content and samples have
been collected after pyrolysis for GC. Where C6H5CHCH2C6H5 predominates the usual dis-
tribution of products reported for bibenzyl (M. Poutsma, Fuel, 59, 335 (1980)) are seen
with strong contributions from radical-radical coupling products. Where CgHsCHy predom-
inates the product distribution alters greatly and the burnup of bibenzyl falls to 1/3
to 1/7 the value in benzene solution depending on concentration and temperature. High
pressure hydrogen has been injected prior to pyrolysis and substantial increases in the
yields of benzene and ethylbenzene have been observed. #*Research at this laboratory was
sponsored by the Division of Chemical Sciences, Office of Basic Energy Sciences, U. 5.
Department of Energy, under Contract W-7405-eng-26 with Union Carbide Corporation.
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