CIPO - Patent - 555415 Page 1 ot 2

& Tncus industrie R

I * I Cﬂnagg Canada (,d I }(1(1 d

Il Strategis [ndex: } vt
strategis.gc.ca B | CIPO Gy Oric

S-S
L HOME

Canadian Patents Database
12/20/2001 - 16:16:53

(12) Patent: (11y CA 555415

(54 PROCESS FOR INCREASING THE PARAFFIN YIELD IN THE CATALYTIC HYDROGENATION OF CARBON
MONOXIDE

(54) PROCEDE POUR ACCROITRE LE RENDEMENT DE PARAFFINE DANS L'HYDROGENATION
CATALYTIQUE D'OXYDE DE CARBONE

(72) © (Country): HERBERT KOLBEL (Not Availabic)
ROBERT LANGHEIM (Not Available)
(73 (Country): RHEINPREUSSEN AKTIENGESELLSCHAFT FUER BERGBAU UND
CHEMIE
71y - o (Country):
{74}
45) Apr. 1, 1958
{22)
(43)
(52) _ ) 260/710
(50 - : N/A
No
a3 S Nene
N/A
Unknown

£ Note: Data on abstracts and claims is shown in the official language in which it was submitted.

View or Download Images :

(O
Cover Page Image

" Abstract fmage

Claims lmage

http:/fpatentsic.ge.ca/details?patent_number=555413&language=EN_CA : 12/20/01



10

15

25

L 555415

The inventlon relates to a proeess for the
oatalytic hydrogenation of carbon monoxide in the
presenoce of iron catalysts amd particularly to a
prooass whereby the yield of paraffin wax obtained
at the beginning of the process iz maintained or even
incresased during continusation of the proocess,

The expression Vparaffin wax? signifies high
molecuwlar paraffin hydrocarbons which are solid at
normal temperature,

It is known that the formation of paraffin wax
in the catalytic hydrggenation of carbon monoxide
depends on the a].kal;.-metal content of the iron
oatalyst, l.0., the parvaffin yleld will increase up to
a gertain degree with the amount of alkali-metal,
Unfortunately, however, the formation of paraffin wax
diminisheé as the synthesis process proceeds., This 1s
raxplcularly evident where the process is operated
under normel preasura, |

In medium pressure operation, attempts have been
made to cope with this inconvenlence by treating the
oatalyst with éxygen ag soon as decrease in the forma-
tion of pareffin wax occurs to an appreciable degrea,
Although this procedure 1s reported o have dbroughl
about some euccess 1t suffers from the dlsadvantage
that the catalyst must every time be freshly reduced
or formed; i.e. reactivabed, which necessary meapure
involves loss of time and of gas., This method is not
applicable to normal pressure operation as the catalyst,
having been treated with oxygen, cannot be revivified

by & formatlon action
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T4 has now been found that the iron catalyst,
both in normal and medium pressure operation, will
lose none of its paraffin wax~forming quality AL
alkali-~metal compounds are periodically added to the
catalyst during operation of the process. This step
is preferably combined with the step of extiracting the
paraffin wax, an alkali-metal compound being added to
the extraction agent after the bulk of the pareffin
wax has previously been extracted. In doing mo, it is
of particular importaﬁce that the alkali-mebal compound,
unless it is soluble in the extraction agent, should be
ground as finely as possible, and that the suspenslon
of extraction agent and alkali-metal compound should
have & good degree of stabllity - .84y by using
wltrasonics in preparing the suspension - as the
efficlency of the process according to the invention
depends greatly upon these factors. The finer the
division of the alkeli-metal compound and the more
gtnoble the suspension, the more intensive is the
supplementary alkalization or re~alkalization, I
the particles of the alkali~metal compound are %oo
coarge and sedimentation of the alkali-metal compound
ooours too rapidly, the greater part of iv will be
deposited upon the catalyst and but little of the
alkal;l.—-metal compound will penstrate into the upper
layers of the catalyst and none a6 all inbto the bulk
of the catalyst mass,

The mlkali-metal compound used for the realkaliza-—
tion is preferably used in such a fine state of
division that pot more than 80%, preferably less than
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50%, of the alkali-metal compound suspended in the
exbraction agent will precipitate within one hour,

Suitable alkali-metal compounds for use in the
prooegs of the lnvention, are the oxides, hydroxides,
sarbonates, hydrocarbonates, phosphates, sillcates
and borates of sodlum and pobassium, also organilc
alkali~-metal ocompounds, such as alkali-metal alcohol-
ates, formates, acetates or the alkali~metal salts of
higher organie aeids, such ms soaps,

The re~alkalizstlon is not only a meang for
preventing any decrease in the formtion of paraffin
wax during the course of a pericd of operation, but
the gquantity of alkali-metal oorgrpou:nd aubsequently
added will also induce an inerease in the yield of
paré.ﬁ'in wax from such iron catalysts which at f£irs®
produce only small amcunts of paraffin wax.

The process in accordance with the inventioen
is further illustrated by the following examplest-

Example 1

An iron catalyst precipltated with soda gnd
oonbtaining, apart from alkali-metal and copper,
magnesium as activator and kleselguhr as carrier or
support, is emwployed with water gas under normal
pressure at 230°C,, the space velocity being 70
normael cubie metres of waber gas per hour per ouble
metre of reactor space, At the end of 245 hours, the
catalyst is extracted for the first time; operation
ia then immediately resumed and continued wnder the
same conditions. Up to the 345th hour of operation,
the yield of paraffin wax amounts to 35.7% of the
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total products. PExtraction is repeated at the end of
the 60%th hour of operation. Bebtween the _3461:11 and
605th and between the €06th and 896th hours of opers-
tion the yields of paraffin wax amount %o 27+5% and
24,2% respectively. On the other hand, the production
of paraffin wax is almost constant when the catalyst is
treated according to the invention, which fact will
ve seen from Table 1 and from the following desoription.,
Table 1

Formation .‘of paraffin wax without and with treati~

ment of the iron catalyst according to the process of

the invention in normal pressure operation.

Formation of paraffin wax

Without supplementary alkalization With supplementary alkaliza® ion

Hours of Total % yleld of Hours of Total % yield of
operation paraffin wax operatlon paraffin wax.
g - 203 2.2 38 - 2o S
&06 ~ B96 2,2 625 ~ 915 34,1
The same catalyst is emwployed under the conditions
already des‘cribedﬁ at the end of the 374th hour of
15 operation, it 1s evtracted with heavy gasoline., After
the bulk of the paraffin wax has thus been removed,
the final extraction is cerried out with a2 heavy gaso-
1ine in which finely ground potassium carborate 18
suspended. After completion of the extraction, employ~
20 ment of the catalyst is continwed under the previous

oparating conditions, The yiel: of paraffin wax in

the €irst operating period amounts to 34,9% of the
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total products, At the end of the 624th hour of opera-
tion, the same procedure as during the first extraction
aocording to the invemtion is repeated, The yields of
paraffin wax in the 2nd and the Zrd operating perieds
amount to 36,2% and 34.1% respectively. It is thus
possible to maintain, by means of the supplementary
alkalization, the yieid of paraffin wax at the walus
obbained during the firat period of operation,
Example 2

A precipitated iron catalyst, containing dolomite
as oarrler, 1s employed under an absolute pressure of
11 atmospheres and at a temperature oif 21400. with a
synthesls gas in which the HQ/GO ratio 18 1,7, the
space veloclty being 600 normal cuble metres of
synthedls gas per hour per cubic metre of reactor space.
At the end of the 103%7th and 1875th hours of operatiom,
the cs:bgi;at 19 extracted, In the three operating
periods up to the 2558th hour of operation, the yields
of paraffin wax are shown in Table 2

Table 2

Formation of paraffin wax without and with treat-

ment of the iron catalyst according to the process of

the in#ention in medium pressure operation,

Formation of paraffin wax

Without supplementary alkslization With supplemsntary alkalilzatlon
Hours of Tobal . & yleld of Hours of Total % yield of
operation paraffin wax. operation paraffin wax,
1 - 1037 28,7 1 -27% 30,5
1038 - 1875 24,2 276 - 995 38og
1876 -~ 2558 2),8 996 -~ 1668 41,
1669 - 2124 9.4
2125 ~-2673 38.9
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Tt will be seen from this Table that under the
same operating conditlons, the same catalyst will
produce a considerably higher yield of paraffin wax
if it is more frequently extracted and at the same
time subjected to supplementary alkalization in

accordance with the invention,
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The embodiments of the inventlion in which an
axclusive property of privilege is claimed are

defined as follows:w-

1. In a process for the synthesis of
paraffin wax by the catalytic hydrogenation of
carbon monoxide in the presence of a stationary
iron catalyst by re-alkalisation of the catalyst
after a period on-stream, the improvement which
comprises effecting the re-alkalisation with the
alka..l in suspension in a solvent employed for
extraocting paraffin wax from the catalyst, the
alkali being used in a finely divided state which
18 deposited as s sediment when the sugpension is
allowed to stand for one hour,

2, In a process for the synthesls of
paraffin wax by the catalytic hydrogenation of
qarbon monoxide in the presence of e stationary
iron catalyst, the improvement which comprises
interrupting the hydrogenation, extramcting
paraffin wax from the catalyst. with a sclvent for the
paraffin wax, impregnating the catalyst with an
alkall metal compound by means of a suspension
of the alkall metal compound in the seid solvent
the degrese of subdivieion of ths alkall metal
compound in the suspension being such that not
more than BO% of the alkall metal éompound will
be precipitated when the suspension is allowed
to stand for one hour, and thereafter rosuming

the hydrogenation,
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3, Improvement according to claim 1
or ¢laim 2, in which less than 50% of the alkall
metal compound in the suspension will be
precipitated upon standing for one hour,

b, Improvement according to claim 2,
in which the extraction and impregnation of the
catalyst is effected at intervals of from 300 to

700 hours,





