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Process for Regenerating Catalysts for Benzine Synthesis

We, RugncHEMTE A RTIFNGESELLSOHART,
of Obarhazzen-Ilolten, Grermeany, a body
coTporate organised and exisiing under
the laws of the Gezman State, do hereby

E declare the nature of this invention and
in what manner the same is to be per-
formed, fo be particularly deseribed and
ascertained in and by the following siate-
ment ;-

10 It is known that the catalysts necessary
{ur beuzine eynthesis from aarbon mom-
cxide and hy(g‘ﬂogen loge in efficiency nfter
a period of mse. This reduction in
activity is mainly due to the fmct that

15 high molecular organic substances settle
on the catalysts. The catalytis officiency
of such catalysts is smecessfully restored
by methods of trestment by which the
high-molecular oxgenic deposits are

20 removed from the catalysis. ~ Thus, for

. example, the wenkened catalysts may be
troaled with hydrogen or a suitabls ligquid
al synthesls temperature. Euch meastures
for the regeneration of catalysts can he

25 fre%uenﬂy repeated, but in fhe end the
high-molecular vrganic substances adhers
so lenuciously to the eatalysts that further
vse of the matarial is possible 0]115 by dis-
Bolﬁn% the comtact substance and restor-

30 ing it by agein precipitating the catalytic
metas. Tt has been found that if the
spent contact substances he thus treated
tﬁe deposits remaining in the contact sub.
stance inerease the difficulty of restoring

35 the catalysts, the high-molecular parafins
contained in the gpent catalysis pre-
judieianl]ly affecting the filtration of the
metal salt solution produced by decom-
position by the use of acids, .

40  Furthermore the deposition again of
the catalytic metals is disturbed by fhe
fatty acids and other oxygen-containing
compounds that are produced from the
parafiine when the catalysts are dissolved

45 1n nitrie acid, these preventing precipita-
tion by the formafion of complexes. If
hag been found thet ail these dilficulties
can be wvoided by poassing over the spent
catalyst before 1t 18 dissolved In acids,

50 hydrogen or inert gases and vapours such
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as nitregen, carbon dioxide, or ateam, at
temperatures lying abeve 800° €., pnd
Hrefembly at tamperatures of from 35¢ {o

00° C. . Thig "prelimivary treatment
removes the organic substances from the 55
satalysts completely.

If it is desired first to recover by itself
the high-melting hard paraffin that is to
be separated from the spent catalysis, it
15 advisable before varrying out the pre- 60
liminary treatment to extract the eatalysts
with a suitable solveni or seouring agent.

I} is preferabla to employ during this
treatment temperatures that lie above the
melting points of the hord parafiing, The 65
prelimivary cxiraction of the catalysts
whoss effioiency has besn impaired, hes the
further advantage that during the subse-
quent ireatment of the ecatalysts with
bydregen there is a substantial savicg of 70
this gaas,

The time needed for removing the
organic deposits from the cafalysts is de-
penden{ un the temperature employed and
the velocity of the gases or vapours pass- 75
ing over by reason of the fmet that when
the velocity is raised and the temperaturs
of treatment jncrensed the time needed
for the .preliminary treatment of the
calulysts is rednced. Tt is possible to 80
remove the deposited crganic subsiances
frem the conlact substancs within half
an hour when the pases ars passed over
at temperatures of from 350 to 400° C. at
a velocily of from B0 to 60 litres per hour 85
Ecr 8q.cm. This time can be shortened

v further raising the velocity and by
turther. increasing the temperaturo
secordingly, . .

The organic compounds are removed 90
fremn the contast substance woder other-
wite like conditions more rapidly with
hydrogen than with nitrogen or carbon
dioxide. The working eonditions may,
however, be such that it iy preferable to 95
employ tha inert gases referred to or steam
in place of hydrogen. TFurther esperi-
ments have chown thut instead of
generally employing inert gases or steam,
wmiztures of these with hydrogen may te 100
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employed. The use of steam. or the addi- the metal salt solution thus obtained, after 50
ton of steam to the gases Las the further purification by filiration. The washer and
advantage that the contact substances dried calalyst is then redueed with -
loseg its pyrophoric properties under tha hydrogen and is again suitable for effect-

5 oxidising action of sleam, so that it con ing synthesis.
be brought intn coniact with air without [?E[aving now partieularly desceibed and Bb
the danger of spontaneous combusticn. uscerteined the nature of our said inven-
 The proccss of the invention may be tion and in what manner the same is te
' emliioyed in many different ways, and the . be performerd, we declare that what we

10 working conditions can always be adjnsted claim is:— - .
to the prevailing conditions. The contact 1. A process for regencrating cetulysts 60
stibstanee may for example be firsi treated fhat have heen used for benzine synthesis
with hydrogen and then with inerf gases; from mixtures of carbon monoxide and
fnally ibe treatment with hydrogen or hydcogen, by digsolving the caialytically

15 inert gases may be supplemented by a active metals in acids and then rguin pre-
treadmant with steam in order to remove cipitating, characterised in that the 64
the pyrophoric properties from the the oatalysts whose efficiency has heen im-
catalysts from which the organic gub. paired are trealed at temperalure of ao®
gtances have besn removed. - L. or over with flowing hydrogen and/or

g0 ‘The following is an exomple of the inart gases hefora being dissolved in ucids.
carrying out of the invention: 9. A yrocess according to eleim 1 70

A cafalyst cousisting of 100 perts Co, characterised in that steam is mixed wilh
15 parts ThO, and 200 parts Kiesoleulir, the gases to be used for the preliminary
Yhat hus been used for benzine synthesis tzestment.

95 by reduction of carbon monoxide - with 3. A process according to claim 1
hydrogen and which has been regonerated characterised in that steam is used alone 75
in lhe synthesis furnace very many Hmes for the preliminary ireatment.
by tresfment with hydrogen at synthesis 4. A process sccording to claim 1, 2
semperature until its eficiency hos finally or 8, characterised in that the preliminary

30 departed, is trented with 2 ragid}. flowing treatmeni of the catalysis is carried out
gtream of hydrogen at 850° C. Xftcr twn in stages in such manner thab the treat- 80
hours have elapsed the mess of catelyst wenl with different gases is effected in the
has lost about 40% of its weight, pa;-aﬁn dilferant stages, the catalyst in the last
and ofher organic substances having been stage heing advantugeously treated with

g5 withdrawn from the eutalyst with -the steam or gases mixed with steam.
hydrogen, 80 to 85% of the or anio sub- 5. A prucess according to elaim 1, 2,

stances Temoved from the catalysh being
obtzived in the form of o paraffin with a
melting point of from 60 to 65° 0. ~The
40 eatalyst mass which under the hydrogen
treatment has lost practically all organic
gubstances is moistened with water affer
cuoling, and dissclved in nitric acid. The
catalylically active metals are precipi-
4% tated by means of a soda solution from

8 or 4, characterised in that before the
tregiment with hydrogen or inert gases
the. culalysts are extracted with a suifable
solvent jor the partial removal of the
organic substanees,

" Dated this 20th day of September, 1937.
. EDWARD EVANS & CO.,
404/43, Chancery Lane, London, w.6.2,
' Agents for the Applicants.
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