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This invention relates to a process for the synthesis
of high boiling visecous hydrocerbon nixturass )

The catalytle hydrogenation of carbon monoxide with
the use of Tine-gralned moving catalyasts having as thelir active
gomponents metals and/or matal oxides of the eighth group of the
periodical system 18 known, The aynthesis may bde opereted 1n
accordence with either the so-palled wfluidized process™ in which
+the ocatalyst is paintained in 2 dense turbulent suspended phase
or with the use of mulverulent suspended patalysts which are
continuously conducted and pass through the reastion zomne by the
gyntheais gas sireams

The guantity of catalyet used in the wfiuidized®
proceas is gensrally in the order of 400-2000 grams of catalyst
per liter of fluidizaﬁ catalyst layer. The grain size of the
catalyst in the #1uidized procesa is gensrally above D¢ 25 miMa
When effeoting the carbon monoxide hydrogenation with the use
of pulverulent satalysts suspondsd in the syntheais gas, the
quaktity of eatalyst if generally betwesn 15 - 300 gma. of
catalyst parlliter of aynthesis gase The grein size of thess
auspended oatalyst is gensrally somewhat smeller than inm the
£1utdized process and may be, for empie, from 0,04 - 0,25 mme

The flow rate of the synthesis gas when effecting
ths hydrogemstion with the fine grain moving catalyst 18 de-
pendent on the grain aize of the satalyst and may for example,
be 50 - 13,000 cm/second and more. The syathesis hemperatures
are botmeen 180° and 400° G The ratio of carbon monoxide ©O
nydrogen in the aynthesis gases process ney vary within wide
1imits and may Iange, oy example, between 1 : 1end 1l : Se
When using moving f£ine-grained catalyat, the aymthesis gases

ere gensrally recycled using a recyols ratio of up to 10 and
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more parts by volume of recycle ges per part by wolume of fresh

gas. The conversion of the carbon wonoxide may, for example,

be 70 - 80% with gas contractions of approximately 35 -~ 40%

AN

being reached,
The torm mfine~grained moving catalyst® i3 intended

IR L

to generically include catalyst in the fluidized process and

the pulverulent suspended catalyst which are passed through
the reaction zope by the synthesis gas stream, The active
constitusnts of these cetalyats in most cases consist of irom

10, . and/or iron oxides. Other metals and metal oxides of the

AT AT TR Y RS i

eighth group of tha periocdical system such as, for example,

Al cobalt or nickel are, however, also suitable for this pirposes
Ths catelysts are preferadly activated by non=-reducible metal
oxides u, for example, with u]kali oxides, s:l,l!.u:lc agld, thorium

ox:lde, mso.neso oxide, mnsneaium oxide, almninim ozide, titaniun

oxide, and alkeline earth oxides. In addition, these ocatalydts
mny oontaln suitedle carrier materiels, as for example, kieselguhr,
blesching earths, sluminium oxide or ragnesium oxides

The fine-grain catalyst for effeocting +he hydro-

20, genation with the moving catalyst magses may be prepared, for
example, by the combustion of iron powder in en oxygen stream,
by fusing tﬁe ipon oxides thua formed, lmpregnating the same
with potassium compounds, crushing the mess 10 a suitable grain
pize and treating the grenular masa with redueing gases such as
hydmgsn.r Tn accordance with another method the catalyst may
be prepared by mixing the iron oxide with more than 2% of
potassium carbonate, sintering ths mixture at about 1000“0.,
disaolving c‘%\t the potasaium carbenate with water to residual
content @'/aa low as 1 -~ 2%, crushing the mass to a suitable

grain size and reducing the granulated catalyst in the convention—
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al manner, These catalysts may alsc be prepared from iron ores
having a sufficiently high {pon coptent by melting the sames
In this case, the finished catalyst will also contain aluminium
oxide, titanium oxide and gilicic acid in addition to the iron.
1t is alao poasible to mdmix 1.2 - le4% of potassium oxide.

Tf the carbon momoxide hydrogen contalning ges niztures
are contacted with the fine grainsd moving catalysts of the
eighth group of the periodical system and preforsbly with lron
and/for iron oxide containing catalysts et superatmospherlc

10, pressures preferably at gas pressures ranging between 10 and
30 kiloa/sqe cis at temperatures sufficient to obtain con~
versions of more than 80 - 70%, then a smaller yortion of the
synthesis producta is obtained as higher molecular woight, dark
brown to black liguid or paste-like massess These masses OT

liguids may elther be separated from the condensed syntheals

products as distillation regidue or mey be recovered in the worke
ing up and the regemerstion of the e¢atalyst as, for example, by

extraction with solventa or steam, These products have a very
nonuniform camposition whish ia dotrimental to a profitable
2Ce utilization thereof, The carbon structures of thege compounds

are more or less pertislly asliphatic with branched chalns,
partially ¢yclic and mopo- or polynuclear, and partially cyelic
with side chmins, In addition, thesde compounds are highly une
gaturated and contain oxygen which {8 ths remson for their dark
eolors

(ne object of this invention is the conversion dark
liquid or peste-like compounds into high boiling viscous mixtureas.
This and still further objeots will become apparent from the
following deseription:

It has now been found that if the earbon monoxide

hydrogenation is effected with fine grained moving catalyate

g
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substantially consisting of metsls and/or metal oxlde of the
eighth group of the pericdical ayataﬁ at super atmospherie
pressures, and preferably at pressurea of 10-30 kilogrems

per square centimeter at a temperature of aboubt 180%-400°¢,
high boiling viscous hydrocarbons may be cbtaelned fran these
higher molecular weight portlons, The catalytic carbon
monoxide hydrogenstion under the aynthesis conditions descTibed
above will produce ayntheain products which in addition to
aliphatic hydrocarbons contain mono-and poly-nucleer syclic
compounds, In mocordance with the invention, portions boiling
ebove 340°C. are separated from these products and treated
with hydrogen in the pressnce of catalysts which ocontaln
metals of the eighth group of the periodieal !y;tem- The
hydrogen treatment is effected in a pressure of about 5-100
¥ilograms per square osntimeter exd preferably at a hydrogen
partial prosﬁuﬁ of %0 kilogroms per square esntimater and

at a tempsrature of about 100°=-300°C. and preferably at
approximately 35000. This eatalytic hydrogen treatment

of these higher boiling portions will pertially dacycalize
and completsly or partly free the portions from thelr content
of the oxygen containing groups and unsaturated bonds.

The production of the synthesis products containing
thess higher boiling portions may be affected in accordance
with the so-ocelled fluidized procesa using dense turbulent
suspended catalyst phase. The synthesia may alsc be sffocted
using pulverulent catalysts suspended in the synthesis gas
with 15300 grams of cetalyst with a grain size baelow 0,25
milineters being used per liter of synthesin gase

The catalysts may be any of the known catalysta

gubstentlally conaisting of metals oT metal oxides of the
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eighth group of the periodical system which are conventionpally
used for the fluidized procesa or for the process in which

the ocatalysts in pulverulent form are suepended in the synthesis

5‘ ‘ ges stream. These catalysts may be produced in the conventional
mANNOTe

i The seperated portions after the synthesis boiling

5 above 340°C. may be hydrogematad by the seme catalysts as ars
used for the carbon monoxide hydrogenation as described above.
However, it is also0 posaible to use other commercially known

10, ‘ hydrogsnation catalysts for this Purposds Part icularly well

suited for this murpose are, for example, nickel-magnesium
oxide~kieselguhr catelystss In addition other hydrogenatlion
catalyats such as Raney nickel, nolibdenum sulfide, tuugsten
sulfide, str. catalysts are guitable for this hydrvgenation
of the products boiling above 340°C.

This hydrogenstion of ﬁhe higher boiling constituents
will prooesd smoothly and result in the formation of light
oclored products which may be easily separated dY distillatioh
or by extraction iate individual fractions.

20, It is of particuler advantage in aceordance wi£h
the invemtion if the synthesis products which boil above 340°C.
are diluted befors the bydrogenation with low boiling hydro-
sarbons having at least 4 earbon atoms in the molecules It
je preferable to effsct the dilution with hydrocarbon mixtures
having molecular size between ¢=7 and C~9, ‘The partial presaure
of the hydrogen for this hydrogenation of the higher boiling
portion should be preferably approximately 30 kilograms per
square centimetere Pure hydrogen or gas mixtures conglsting
of hydrogen and inert gases, as for example nitrogen, may be

used aa the hydrogenation gase The hydrogenatlon conditions

N
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are sultably so adjuated thet the ‘51 and poly eyclic oompounda
contained in the portions boiling above 340°C, are split
up into alkylated mono- andfor poly cyolic hydrocarbona,

The hydrogenated products may be freed by distillation
from the constituents which boil balow 340°C. Before this
distillation the products may be aubjested to a cooling to
8 low temperature to separate the solidifyinz seresin-like
hydrocarbons. If the separation of the hydrogenated products
ia effoctad with solvents the conventionally known extraction
agents such as, for example, sliphatic or aromatic hydrocerbons
or chlorination preducts thereof and mixtures thersof or
liquefisd gases as, for example, liquid sulfur dioxide, may
bs used,

Tha following examples are given by way of illus-
tration and not of limitation.

Exsmple X

A dark brown colored product boiling above 340°C, and
preparsd by the hydrogenation of carbon monoxide carried out at
a gas pressure of approxrimately 17 kilos/sqe cme and at a synthesis
tempsrature of 328°C, with the use of a pulverulent catelyet
suspended in the synthesis gas and with gas recyoling had the

following characteristics:

Todine number 39,0
Neutralization number 1.3
Saponification numbexr 10,9
Hydroxyl number 2
Carbonyl mumber o
Moleoular weight 371

Ash 0,108%
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1000 grems of this aynthesis product were mixed with
50 gmseo0f a catalyst whioh consisted of 61 parts of nickel,
approxinately 8 perts of magoesium oxide and 31 parts of kiesel-
guhrs The mixture was tpeated in an autoclave with stirrer for
4 hours at & temperature of 250°C, and a pressure of 50 kiios/
8qe oms With a gas mizture wtich contalned »5 parts by volume of
hydrogan snd 25 parts by vyolume of nitrogeme After the hydro-
genation was finished, the catalyst waa geparated from the
nydrocarbon mixture by filtrations

The color of the liquid filtered off was light yellows
By fractionation, 11.8% of hydrocarbons which bolled up to 340°C.
wore separated thereof, The resldus boiling above 340°C, amounted
to 88.2% This residve was mixed at §0°0. with dichloroethane
in e mixing proportion of 1 : 4 and was then cooled to =25%C.
By filtering the mixturs at tho low tempsrature, 23,54 of ceresin-
1like peraffinic hydrocarbons of low viscosity and an average pour
point of approximately 5090, end 76.5% of a lubricating oll
baving approximately a g0 freezing point were obtalnad.

\ Exanple II
A very dark brown colored product boiling above 343°C.

and preparad by the nydrogenation of ecarbon monoxide with the use
of pulverulent ircn eatalyste suapended in the synthesis gad bad

+he following characteristices:

Todine numbex 46,0
Neutralizetion pumber 1.0
Saponification number 2645
Hydroxyl numbex | 8
Carbonyl number a4
Molecular weight 467

Ash 0. 144%
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1000 grams of this synthesis product Were mized with

4000 cc. Of a saturated Gy fraotion from ths carbon monoxide

hyarogenatioh, 100 gnae of a pulverulent oatalyst consisting of
63 parts of nickel, 7 parts of magnesium oxide and 30 parte of
kieaslguhy were added to the mixture. The mixture was then
treated for 4 hours at a total pressure of 60 kilos/ sg.ols
equal t0 a hydrogen pressurs Of approximately B0 ¥k1los/8qs cile
and at a temperature of 250°C, with 2 gas mixture which contained
25 parts by volume of nitrogen end 75 parts by volume of hydrogens
10, After the tTeatment with the gas mixture, the reaction mixture
wes cooled and separated from the catelyst by filtrations
The ocatalyet was rewsshed with the O, fraction used as the
: diluting agente
1 The liquid product filtered off was neerly solorless
. and showed a b2us=green fluorescence, It was cooled %o =100,
The solid hydrosarbon mizture seperated thereby was separated at
the sems temperature from the liquid conatituenis by filtration,
: The solution filtered off was at first subjected te an atmos-
g pheric pressure distillation thereby separeting the 0,, hydrocarbon
20, added befors the hydrogenation and then t0 2 Vaouum distilletion
thereby asparating the conatituents boilling between 100 and 340%0,
After the separation of the c,, hydrocarbon approximately
100 grams of a cerssin-like paraffin were obtained whioh had a
pour point of 73°, end a penstration number of 12, The distil~
1ate boiling between 100 and 240°C, had a density of 04776 (20°C.),
e refractive index of 11,4320 {nzg) and a molecular welght of
177. Tt consisted of approximately 40% nephthenic and 604
paraffinic hydrocarbons, T4 could be sepsrated by diatillation

into 50 gmse Of gasOline and 150 gms. of diesel oil.

sai
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The residus boiling sbove 340%°0, comprimed 700 gms. of

a very light yellow viscoua oil having the following characteristica:

Iodine number , o]

Neutralizetion number 0
geponification number 0
Bydroxyl numbsr 0

_ Carbonyl aumber 0

Density at 20°C 06873

| Refractive index nf0 34800

10, Viscosity at 50°C. $410° & 210 SSUs

Tisoosity index 104

Flash point 212°C.

L' Qonradson carbon test 0s27%

‘ Molecular weight 470

Hgseseny

The lubricating preperties of this oil were goods
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The embodiments of the invention in which an exclusive
property or privilege ia claimed are defined as follows:-
1, Process Tor the synthesis of high boiling viscous
hydrocarbon mixtures which comprises contacting & ¢carbon mOnC=
ﬁde hydrogenation asynthesis gas with a #ine grained moving
catalyst conteining a nember sslected from the group consisting
of motals and metal oxides of the eighth group of the periodical
system at incrsased presaure at & temperature of about 180°-
400°C. , separating the portions boiling ebove sbout 340°C, from
the aynthesis products chtained containing sliphatic hydrocarbons
and mono~ and. poly nuclear eyclic compounds, contacting the
separated porticas bollimg above 540°0, with a hydrogen containing
gas et a pressure of sbout 5-~100 kiligrama per square centlmeter
at a temperature of about 100-300C. in the ﬁmsance of a catal-~
yat containing & metal of the eighth group of the periocdical
gystem whereby said portion boiling sbove 340°C, 1a at lesst
partially decyclized and at least partially freed of the oxygen
containing groups and ungaturated bonda, zand recovering a high
poiling viacous hydrocerbon mixture.
2e Process according to Cleim 1 in which said synthesis
gas is contacted at a presgure of about 10-30 kilograms per square
contimetere
Be Proceas acoording to Cleim 1 in which said contactlng
of said portion boiling above 540°¢, with sald hydrogen contacting
gas is effected at a hydrogen pertigl preasure of sbout 30 kilo-
Zramd per SsqUATO contimeter at a temperature of about 25000.
40 procesa according to ¢laim 1 in which said fina grained
moving catalysts 18 ip the form of & f£inidized bed,
5o Procesa according 1o Claim 1 in which aeid fine grained

noving catalysts has a grain 8ize pelow about 0,25 nilimeters and
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i8 suspended in the aynthesis gas in amounts of about 15-300

grems of cetalyst per liter of syntheasls gas,

Es Process according to Claim 1 in which seid portioms
boiling ebove about 340°C. are contected with said hydrogen con-
taining gases in the presences of said catalysts with which said
earbons monocxide hydrogenation synthesis ges 18 coﬁtao‘be&.

e Process according to Claim 1 in which said portions
boiling sbove mbout 340°C. are contacted with said hydrogen
containing ges in the presence of a nickel containing catalystsy
8, Process aceording to Claim 7 in whiob said nickel
sontaining catalyst is a nickel-magnesium o:idn-—kieaaléxmr
cataliyste

9 Process aseording to Claim 1 in which sald contacting
of the portions boiling above sbout 340°C. with said hydrogen
containing gas +48 effectsd in the presence of a hydrocarbon diluents
10, Frocees nccoiding to Claim & in which sald hydrocarbom

diluent is a c.,ecg hydrocarbone

11, Process according to Claim 1 in which said portioms
boiling above about 340°¢. are contacted with said hydrogen conw
taining @as for a period of time suffictent to at least partially
aplit the bi- and polyeyelic compounds comtalned therein to a
metber selected from the group consiating of alkylated monowand
poly cyclic hydrocarbonse

12 Process according to Claim 1 which includes separating
3 said high boiling viscous hydrocarbon mixturs recovered inte

coresin paraffinic hydrocarbons of low viscoality end lubricating

i A

oils of higher viscosity.
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