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Hardening of Fatty Oils by Using “Purge Gas” -
of Ammonia Synthesis as Hydrogen Source

Hiroshi Omnrsuxa
Kazuo AoMura
Nobu Toyrra
Osamu TaxasAsHI

Purge gas of ammonia synthesis usually contains over 50% of hydrogen, the remainder being
nitrogen and methane.  The authors used the purge gas in place of hydrogen for hydrogenation of
fatty oils.

Tor this purpose, a small scale pilot plant was designed and constructed. It was mainly consisted
of a reactor and a gas purifier. ‘The reactor was an iron tube of ca. b litre capacity equipped with
an outside heater. A gas inlet tube, which was attached to the centre of the upper end of the
reactor and inserted into the reactor, had its opening near the bottom. Ammonia-free purge gas
was introduced by the tube and bubbled into the mixture of fatty oil and catalyst contained in the
reactor. Good agitation of the mixture was obtained by this bubbling. The purge gas always
contained a few per cent of ammonia.  Harmful effect of ammonia on the hydrogenation catalyst
being observed in laboratory tests, a gas purifier was employed to remove ammonia from the purge
gas. The removal of ammonia was achieved by sulfuric acid washing in the purifier. The purified
gas was conducted to the reactor through an acid mist separator. Acid fume, which might be carried
with the purge gas, was found to be slightly poisonous to the catalyst, but its effect was negligible.

An example of experimental data was shown below.

CRALgE :  wrrverrreseereminnnnienecaeene Herring oil (I.V. 120, A.V. 1.2) 1.5kg
Catalyst s «covererieieniinn Ni-kieselguhr catalyst 195 of charge
Pressure of purge gas: oorveeereninnnns 9 atm in average
Reaction temperature: «reeevceveoriiieene. 180°C in average
Reaction time: : 3 hrs
Hydrogenation rate (shown by LV. decrease):

Start (ch:lrgc) ........................... 120

After 1 hr coveviernes PR 7.9

D HES v er e 11.8

3 hrs (final product) --o-ere 6.3
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Purge gas analysis:

2 T 57.89
CHy crvveererrmrsmmimnnan e, 15.29
Ny ervrerrerireir 27.0%
As described above, herring oil was successfully hydrogenated to high-melting hardened oil with

the purge gas of ammonia synthesis.

In the case of the purge gas hydrogenation, the cost of hydrogenating gas being by far cheaper
than that of pure hydrogen, and the waste gas from the hydrogenation plant being returned to the
fucl gas line, a large excess of hydrogenating gas could be used to achieve good mixing of the reactants.
Thus, the hydrogenation apparatus could be extremely simplified. No moving agitators and no
circulation pumps were necessary. These facts served much to reduce the construction and operation
costs.
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