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4. Conclusions

† In the presence of Fe3(CO)12, the upgrading reaction of

Hamaca extra-heavy crude oil led to a reduction of two

orders of magnitude in the viscosity (from 500 to

1.3 Pa s), 14% reduction in sulfur content, and 41%

conversion of the .500 8C fraction in the upgraded

product with respect to the original crude.

† Based on the experiments carried out under nitrogen and

CH4 atmospheres and H NMR measurements, it can be

proposed that methane is probably involved as a source

of hydrogen in the upgrading reaction.

† The results of the characterization by XPS, EDAX, and

Mössbauer spectroscopy of coke produced indicated the

presence of FeS and a Fe–V mixed sulfide species with a

composition ca. (Fe0.6V0.4)zS, where z is in the range

0.8–0.9.
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