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Abstract: Industrial naphthalene contains thionaphthene, quinoline, and their derivatives, which
can cause catalyst poisoning during the hydrogenation process, significantly reducing catalyst lifespan.
A two-step hydrogenation technology involving fixed—bed hydrofining and deep hydrogenation of
industrial naphthalene was designed to produce decalin. The hydrofining process mainly removed
sulfur and nitrogen impurities from industrial naphthalene. Using NiMo sulfide catalysts for
hydrofining, sulfur content was reduced from 3 200ppm to below 34ppm, and nitrogen content from
102ppm to below 38ppm. Taking the hydrofining product as the raw material for deep hydrogenation,
a Pt—=Pd/Si0,-ALO; catalyst was used in deep hydrogenation process and then both naphthalene and
tetraline were completely converted to decalin, with the trans—decalin content in the product stabilized
al approximately 87.2% and a maximum trans—/cis— of 6.8. Both catalysts exhibited excellent

stability over a 1 000—hour test, showing no signs of deactivation.
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Table 1 Components and Contents of Industrial Naphthalene Raw Material
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Table 2 Textural Property Data of Hydrofining Catalyst
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Fig. 6 Reaction Results of Industrial Naphthalene
Hydrofining at Different Temperatures
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Fig. 9 Reaction Results of 1 000-hour Stability Test of Industrial
Naphthalene Hydrofining Catalyst at Different Time Intervals
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