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- the disadvantage that the caralyst youst,

A process for

We, REEINPREUSSEN AKTIENGESELLSCHAFT
rorr  BucBau UND CuEMIE, of Homberg
{Nicderthein), Germany, 2 Geroian  Jont
Stock Company, do hereby declare the
invention, for which we pray that a patent
may be granted 10 .uS, and the mcthod_by
which it is to be performed, to be particu-
larly described in and by the following stare-
ment: — :

a precess for the
catalytic hydrogenation of carbon monoxide
in shc presence of an iron catalyst and paru-
cularly to & process whereby the yield of
parafiin wax_obiained at the beginning of
the process is maintalned or even increased
during continuation of the process. »

The term “parafin wax” signifies high
molecular paraffin hydrecarbons which are
solid at normal temperature.

Ir is kmown that the formarion of paraffin
wax in the cataiytic hydrogenation of carbon
monoxide depends on the alkali-meral con-
tent of the iron catalyst, the parafiin wax
yield - increasing - to 2 certain  Linte with
fncrease in the amount of alkali-metal pro-
moter in the catalys. Unfortunaicly, how-
ever, the formation of paraffin wax diminishes
as the synthesis process pracecds.  This
decrense is particularly evident where the
process is operared under normal pressure.

In medium pressure operation, 2tempts
have been made to cope with this incoo-
venience by trearing the catalyst with oxy-
gen as soon as decrease in the formanon of
paraffin wex occurs to an_apprecmble degree.
Although this procedurc 1S reporicd to have
brought abour some SuCCeEss it suffers from
after
cach treatment with oxzyges, be reactivated
by reduction, which neccssary —rooasuré
involves loss of time and of gas. This merhod
is not epplicable to normal pressurc opera-
rion as the catalyst, having been treated 'th'n
oxveen, caonet be revivified by re_ducnon.

it has now been found that the iwon cara-
lyst, both in nermal and medium  pressure
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the Catalytic Hydrogenation of Carbon Monoxide

operation, will lose none of its parafiin wax-
forming capacity if it is periodically recharged
with an alkali-meral compound by adding the
alkali-metal compound to an agent msed [or
the extraction of paraffin wax from the cata-
lyst, The alkali-metal compound is preferably
added 1o the extraction agent after the bulk
of the paraffin wax has previously been
extracted. In doing so, it is of pardcolar
jmportance that the alkali-metal compound,
unless ir is soluble in the extraction agent,
should be ground as finely as possible, and
that the suspension of extractom agent 2nd
alkali-metal compound should have a good
degrez of stability—for example, by using
ultrasonics inm preparing rhe suspension—as
the efficiency of the process according to the
invention depends greatly upon these factors.
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The finer the division of the alkali-metal 5

compound and the more stable the sospen-
sion, the mere intensive is the supplementary
alkalization or re-alkalizatien of the catalyst.
If the particles of the alkali-metal compound
are too coarse and sedimentation of the
alkeli-meral compound occurs too rapidly,
the greater part of the alkali-metal compound
will be deposited upon the surface of the
catalyst bed and bur lirtle of the alkali-metal
compound will penetrate into the upper
layers of the caralyst bed and nope at all
into the interior of the catalyst bed.

The hydrogenation of the carbon monoxide
is preferably carried onr at 2 temperature in
the range of 160°—300° C. and ar 2 pressurc
in the range of 1-—30 aumospheres.

The zlkali-metal compound used for the
re-atkalization is preferably used in such a
fine state of division that not more than
20%, preferably less than 50%, of the
alkali-meral compound sospended in  the
extraction agent will precipirare within one
hour.

Suitable alkali-metal compounds for use
in the process of the invention arc the oxides,
hvdrozides, curbonates, bicarbonates, phos-
phates, silicates and borates of sodium and
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potassinm, also organic alkali-meral com-
pounds, such as alkali-meral aleoholates, for-
mates, acetates ot the alkali-metal salis of
higher orgemic acids, such as soaps.

5  The re-alkalization is not only a means for
preventing any decrease in the formation of
paraffin wax during the course of a period
of operation, but the quantity of alkali-
mieral compound subsequently added will also

10 induce ap increase in the yield of paraffin

© wax from such iren catalysts which at first
produce only small amounts of paraffin wax,
"I'he re-alkalization is preferably carried out
at intervals of from 250 to 700 houwrs.

18  The process.in accordance with the inven-
tion is furrher ilinsrrated by rhe following
exzamples; —

ExaMPLE 1.
An iron catalyst obtained by precipitation

20 with sodium carbopatc in known manner,
contained, apart from 3 parts of an alkal-
metal compound (calculated as the monoxide)
and 10 parts of copper, 10 parts of magne-
sium as acdvator and 50 parts of kiessigubr

2D as carrier or support, all parts being by
weight and relative to 100 parts by weight of
iron in the catalvst. The catalyst was used in
synthesis  with water gas under normal

pressurc at 230” C,, the space velocity being
70 normal cubic mertres of water gas per 3{)
hour per cubic metre of reactor space. At
the end of 345 hours of operation the paraf-
fin wax was extracted from the catalyst for
the first tme, a bcavy naphthy fraction boil-
ing in the range 180°—220" C. being used 35
as the extraction agent or solvent, Operation
was then immediately resumed and continued
under the same conditions. Up to the 345th
hour of operation, the yield of paraffin wax
gmounted 0 35.7% of the total synthesis 10
products,  Extraction of the caralyst was
repeated at the end of the 605th hour of
operation. Between the 345th and 605th and
between the 006th and 896th howrs of opera-
tion the yiclds of puraffin wax amounted to 49
27.59% and 24.2% rtesepectively. Oa the
other hand, the production of parathn wax is
almost constant when the catalyst is treated

“mccording to the invention, which fact will

be seen from Tablc 1 and from the following 50
description,
TABLE L
Formation of parafiin wax withour and
with treatment of the iron catalyst according
to the process of the invention im normal 56
pressure operation,

FORMATION OF PARAFFIN WAX

Without supplementary alkalization

With sepplementarly alkalization

Hours of Total 9% vield of
6o operation paraffin wax
1—345 35.7
36605 275
606—895 242

Hours of Taml ¥, yield of
operation paraffin wax
1374 349
I75—624 36.2
625915 34.1

The same catalyst was employed in the

65 process according to the invention under the
synthiesis conditions particularly described.
Ar the end of the 374tk hour of opcration
the catalyst was ewracted with a heavy
naphtha (boiling range 180°—220° C.). After

70 the bulk of rthe paraffin wax had thus been
removed, the final step in the extraction was
carried ont with a further quantity of the
heavy naphtha which conrained 530 grams of
finely ground potassium carbonate per litre
75 in suspension. Operation was then continued
under the same synthesis conditions. The
vield of paraffin wax in the first operating
period amounted to 34.9% of the toral syn-
thesis products. At the end of the 624th hour

80 of operetion, the catzlyst was again extracted
by the same method as that employed in the
first exrraction ar the end of 374 hours of
operation. The synrhesis was then conrinued
until the 915th hour, The yields of paraffin
85 wax in the 2nd and the 3rd operstng
periods amounted to 36.2% und 31.17

respectively. It is thus possible to maintain,

by means of the snpplementary alkalization,

in accordance with the invention the vield of
paraffin wax at the value obrained during the 90
first period of operation,

BxampLE 2.

A precipitated iron catalyst, conraining
dolomite as carrier, was employed under an 95
absolute pressure of 11 gtmosphercs and ar
a temperature of 214° C. with a synthesis
gas in which the H,/CO ratio was 1.7, the
space velocity being 600 normal cubic metres
of synthesis gas per hour per cublc metre of 100
reacter space. At the end of the 1037th and
1875th hours of operation, the catalyst was
extracted in known manner with a  hydro-
carbon fraction beiling in the range 200°—
250° C. and obtained by the catalytic hydro- 105
genation of carben monoxide. In the three
operating periods up to the 2538th hour of
operarion, the yields of paraffin wax are
shown in Table 2.
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TasLE 2.
Formation of parafiin wax without and
with trcatment of the iron catalyst according

to the process of the invention in medium
pressure operation.

FORMATION OF FPARAFFIN WAX

Without supplementary alkalization

With supplementary atkalization

Hours of Total % yield of Hours of Total 9 yield of
operation paraffin wax operaton paraffin wax
1—1037 28.7 1— 275 0.5
1038—1875 4.2 Z76-— 995 38.3
1876—2558 218 996—1668 412
1660—2124 39.4
2125—2678 389

A precipitated iron caralyst of precisely the
same composition was used, in the process,
according to the invention, under the sace
vperating conditions and with a synthesis
gas of the same composition. The paraffin
wax was renwoved from the catalyst by extrac-
tion with the hydrocarbon fraction of 200°-—
250° C. boiling range ar the end of 275, 995,
1668 and 2124 hours of operation, the hydro-
carbon fraction having 53 gramy of potas
siumn phosphate (K,PQ,) per litre in suspen-
sion.

It will be seen from Table 2 thar unoder
the samec operating conditions, the same
catalyst will produce a considerably higher
yield of paraffin wax # it is more frequencly
exrracied and at the same time subjected 1o
supplementary  alkalization in accordance

_ with the imvendon.
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What we clim is:—

1. A process for the production of paraffin
wax by the hydrogenation of carbon monoxide
in the presence of an iron caralyst, which
comprises periodically recharging the iron
catalyst with an alkali-metal compound by
adding the alkali-metal compound to an agent
used for the extraction of paraflin wax from
the catalyst.

2. A process according to claim 1, in which
the alkal-meral compound is in suspension
in the extraction agent, the sfate of division
and distribution of the alkalimetal comi-
pound being such thar not more than 80%
preferably less than 30%. of the compound
will precipirare within one hour.

BQ 3. A process according to claim 1 or claim

1)

7, in which the extraction agent is a2 heavy
naphtha.

4, A process according to any of the pre-
ceding claims, in which the iron catalyst is
recharged with the alkali-metal compound ar
intervals from 25¢ to 700 hours. )

5. A process for obtaining a high yield of

pereflin wax by the hydrogenaten of carbon
monoxide in the presenpce of an iroa catalyst
containing an atkali-metal compound as pro-
moter, which comprises periedically treating
the catalyst with an extraction agent for the
removel of paraffin wax, the buik of the
paraffin wax being first removed from the
catalyst &t cach treaument by one or more
washes with the extracrion agenr, the catalyst
being then given a final wash with the extrac-
tion ugent charged with an alkali-metal com-
pound, and where the allali-metal compound
is not soluble in the extraction agen:, the
suspension of the alkali-meral compound In
the extraction agent being such that no:
morc than §0% of the alkali-meta} componnd
will be precipitated when the suspension is
allowed to stand for ome houe.

6. A process according to any of the pre-
ceding claims, in which the alkali-metal com-
pound js an oxzide, hydroxide, ‘carbonarte,
bicarhonate, phosphate, silicate, borate, or an
organic compound such as an  alcoholarte,
formare, acetate or 2 salt of a higher organic
acid.

7. A process according to any of the pre-
ceding claims, in  which the alkali-metal
compound is a compound of sodium or
potassinm.

8, A process according to any of the pre-
ceding cluims, in which the hydrogenation is
carried out at a temperature within the range
160°—300° C, end at & pressurc within the
range 1—50 armospheres,

8. A process for maintaining and/or in-
creasing the comtent of paraffin wax in the
products obteined fromn the catalytic hydro-
penation of cerbon monoxide over iron caea-
iysts, substantizlly as hereinbefore describad
with reference fo the Examples.

10. A process for the production of
paraflin wix, substantially as hereinbefore
described.
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11. Products conmining paraffin  wax EDWARD EVANS & CO.,
whenever obtained by the process claimed in 14-18, High Holborn, Londos, W.C.1,
any one of the preceding claims. Agents for the Applicants.

Leammgton Spa: Printed for Her Majesty’s Stationery Offier, by the Coutier I'reas.—1¥5i.
Published =t The Patent Offics, 95, Southampton Buildings. Londen, W.C.2, from which
copies may be obtumed.
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Veoenee Dy weanng e catubyst wth oxy-
gen as scon as decrcase in the formation of
paraffin wax occurs to an appreciable degree.
Although this procedure is reported to have
brought zbout some success it suffers from
the disadvantuge that the catalyst musiy after
cach treatment with oxygen, be reactivated
by reduction, which necessary —measuie
involves loss of time and of gas. This merhad
is nor apphicable ro normal pressurc opera-
tion as the caralyst, having been treated with
oxygen, cannot be revivified by rcduction.
it Las pow been found rhat the iron cata-
lyst, both in normal and medium pressure
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1ine 58, Jor "supplementariy® read "SUDPLEMENTAIF".
1ine 68, for #S1l.1%" read "Z4.1%%.

1Ine 47, after "80m" insert Wi
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15 preferably carried out at a temperature in
the range of 160°—300° C. and at a pressurc
in the range of 1—30 atmospheres,

The alkali-matal compound uscd for the
re-alkalization is preferably used in such a
fine state of division that met more than
BO%,, preferably less than 350%, of the
alkali-metal compound suspended in  the
;xtrac[iﬂn agent will precioiate within one

e,

Suirable alkalismetal compounds for use
in the process of the invention are the oxides,
hydrozides, carbonares, hicarhonates, phos-
phates, silicates and borates of soditm and
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