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COMPLETE SPECINICATION

Hydrogenation of Synthetic Hydrocarbon Oils

We, N. V. IntErxamzomars I[¥DRO-
GENEEHINGSOCTROOLTR Masrrscrare
{(InTERNATIONAY. HIDROGENATION PATENTS
Coneanz), o Duteh Company, of Wiilew-

& stad, Curaceo, Netherlands, West Indics,
~do hereby declare the naimre of this in-
vention, and in what manner the aame ia
to be performed fo bhe particularly
deseribed and aseeriained in and by the
Lollowing statement; —

The present invenlion relates fo the
treatment of oil synthesized from carbon
oxides and hydrogen, particnlarly to the
low pressure hydrogemation of hydro-
oarbong produced by the so-called Fischer-
Tropsch synthesis wherein curbon mon-
ozide and hydrogen are camsed to com-
bine in the presence of a suitable eatalyst
to form normally lHguid kydrocarbons,

It is of course w matter of record,
broadly, to subject peiroleum stocks te
destruclive hydrogenation. Thus, for
example, processes are disclosed in the
prior arl in whioh heavy hydrocarbon oils
a5 are produced by destructive hydrogens-

tion of coal, or obiuined by hydrogenaiion

of 3 pefroleurn hiydrocarhon oil, lo form

desired products, suck as hydrocarhoms

boiling in the gasoline range, . Usually

80 these Yrocesses of destructive hydrogena-

Hon are operated ab high pressures, say

pregsures of 1000 Ths. per aquare inch or
higher. .

Acoording o the inventiow, we hydro-

35 genade crude Fischer-Tropsch synthesis

products or other o1l synthesized from

carbon oxides and hydrogen under condi-

tions of relatively high *‘ throuwghputs *

ag hereinafter defined and high tempern-

40 tures; i.e., at low conlact ov residence

time of reachants in the reaction zome.

According fo this mode of operation, the

iromerizing action of the calalyst, whish

is chosem with this fewlure in mind, is

#) enhanced, and degradation of the feed to

undesiraple gasecus produets iy limited,

‘Where the foed ateok is highly peraiinic,

as it i in the easc of & produch “from a

Fischer-Tropsch syntheais process, we are

50 alzo abla to operate at relatively low pres-

‘sure as hereinafter defincd.

Tt will he observed that the provess in-
volves a destructive hydrogenation pro-

[Price 1f-]
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. to.the

cess in which the boiling range of the
crude Kischer synthesis product is sub- 55
stoniiolly lowered. We may nse any good
Lydrogenation catalyst, such as one
chosen from the group, iron, nickel or
cobalt, or wo may wse the exide of a metal,
sach. @s sungeten, molybdenum and 0
chromium, in comjunetion with natural op
synthetic eracking clays, such as scid-
treatsil hentanitic clays, or cracking cata-
lysty prepared synthetically and contain-
ilf aluwing ynd silica gel or magnesia 65
gel. o

The main objéct of the invention there-
fore is o provide ax improved process for
lly-:l.wﬁnaﬁ.nf ciude hydrocarhon Fisher-
Tropsch synihesis oils to produce products
such as gasoling, improved particularly as
to the octane rating, or with increased

)

_yields oz both, and we accomplish this

resuly in an expeditious and cheap man-
ner.

Another object of the invention is o
hydrogenate a hi%lhly' parafiinic gtoek
under eonditions which will give maxi-
mum yields of gasoline of velatively high a

!

76

octane number,

_ Other and further ohjects of the inven-
on will appear. from the following more
detailed descriplion and claims.

In the accompanying drawing; we have
shown disgrammatically an apparatas in
which a preferred modification of the in-
vention may be carriad into effect.

To illustrate tho invertion, but without
placing any limifation thereon, we have
ehpsmn o tlustrite the invention as ap-
plied {o the hydrogenation of w crude
Fiseher synthesig product and in deserib. -
ing thiy operation we shall vefer in detail
drawing. - _

A erude Fischer synthesis produch hav-
ing the following properties: boiling
range of 300—T00°F., octane number of
JU0—400° cut, Jess than O, A.P.Q.
gravity of 60°, and an aniline point of -
200°F., is withdrawn from, storege drum 100
(1) through line (3), thence pumped by
pump (4) throngh a heating eoil (6) dis-
pused in a furnase (10), and thenee dis=
charged via line (12) into a resctor 4y -
containing a mass of catalyst (¢} suppor- 105
ted on o grid or soreen (16) and provided

a0.
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with conventional mewns for removal of

rencion heat. Bimultaneously, hydrogen
is withdvawn from storage (20; through
line (22) by means of compressor (23) and
b after heating in o furnuce (24} is likewise
diseharmed throveh line (28) into the top
of reactor (14). The operating conditions
and the catalyst used in reactor (14) will
be described in detail hercinafter. At this
1¢ noint it will simply be stuted that the syn-
thetic oil feed und the hydrogen pass
[hrough the reactor (14) and the former is
Lvdregenated duving swel poassage to
form gaseline fractivns of greater octane
number thon in the original feed. The
conversion  products  are  withdrawn
throngh line (309 and passed inte o hydro-
gen, separator (32) from whieh a hydro-
gen-confaining gas iz withdrawn over-
fead threugh line (44} owd reeyeled {o
starage drum (26).

It is usually desirable to scrub thyro-
twrhums out of the recycle gas in line (343,
. and toward thiz end thercfore, the gus is
25 preferably forced through the seruhber

which we have indien [‘-erlbby the reference
character (8) wherein the gases ure
treated with a serubbing oil, such as a
Hght naphtha, for the purpoese of dissalv-

20

30 ing out the said hvdroearbons, therebhy an-

riching the bydrogen eventnally =<

Temtperature - - o -

charged inte storage (2. The product
separated from the hydrogen is with-
drawn from separator {32} through line
(40} and thence pussed inio a1 {ractionat.
jug column (42) wherein the produmet is
fractienated to rerover as a side stream
through line {(48; fractivas bolling within
the gaseline range which are eooled in
exchunger (30) and finally eollected in o 40
reveiving drum (32). Novmally gaseous
Liydrocarbons ave withdzwwn [rom frace
tionater (42) through o line ¢40) while a
heuvy oil is withdrawn through line (62)
and reeyeled to stovage (D) for further
treatment, A portion of this vil muy he
confinpously withdrawn frem the system
through line (63, ) .
- It will be understood thut ihe fuw plan
which is eontaineldl in the drawing wnd BO
which we huve deseribad in detail in-
mediately aliove, represents vne suituble
arrangenient of apparatus in’ whieh the
procass may be carried out, and it will be
anderstood (Jut any other suitable ap- &5
puratus may be smployed in varrying vub
the invention,

-, Ax to opernting ronditions under which
the invention i3 earried ont in the renctor
referred to above, these are defined as GO
fallows : —

35
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G80—8UIN . depending on e feed
stoclz.

10—250 atmospheres,

2B volumes of liguid eharae per

volume of cutalyst per hear.

Any. gowd bhydrogenation eontulyst may

he wsed, snch as hydrofluerie acid-

trealed clay of the inuntmurillonite type

mpregnated with lungsten syffide.

L00—8000 cu. ft. of hydrogen per bar-

el of ail fead.

In the hydromenation of » Tiseher-
Tropsch product temperatares of from
. about TOM=350°F., pressures of 1501
Ihs, fsgttare ineh, and feed raies of from
4—N volumes of liquid charge per
volume o} catuly<t per hanr pive exeep.

B5 Tressere - - = - o
Feed Rutes - - - <« o
{tatalyst - -~ e .
7
Hydrogen . - . - _
Optimum Condifions - -
Yi: 3
80

We deem that one of e advantages of

" the invention, in the case of Tischer-
"Tropsch erude hydrogenation, i+ that, due

to the fact that the Fischer-Tropsch pro-
85 duct iz of high hydrogen, conient, the
consupbion of 1Eydrcrgen during Liydrogen-
“ation is relatively small; wnder certain
vonditions it may be reduced to such w
quantity thet sufficient hydrogen is pro-
80 duced to maintain in the system the re-
quired hydrogen hiy recvoling part of the

- fiomal resalts,

release gases from the hydrogenution®
zng will or withont ofl serubbing, to en-
rich the said gases in hydrogen content.
Ordinarily the feed sloek to the hydro- 95
genation reaction zone will include only
portions of the Fischer-Tropsch product
which boil Lighey than the gusoline heing
produced. Feeding of the material in the
gasoline range uwsually results in somec 100
what higher gas lesses. Litile diffieulty

frons colang s experienced in hydragenat



10 vunversion to gasoline.

86 greatly improved octane ratin

ing Fischer products, Cousequentily,
either hiydrowen parbia] pressure or total
operaling pressure may be comsiderably
reduced from the 200 almospheres con-
ventionally used for hydrogenstion of
natural - stocks, At lower pressures,
- higher temperatures may be required, or
lawer through-puls, or both, to obtain the
desired actane 1mprovement snd degree of
The extent of
pressure reduchion possible iz limited
only by its effect on conversion, and todal
liguid yield, and, if parficularly high
temperatures are required, by possible

16 coking or othes deposition on the catalyst.

-To recapitulate, our present invention
relates to improving paraffinic hydroear-
bons, such as crude Fischer.Tropsch syn-
thesis cils, prodnced by combining car-

20 hon monoxide and hydrogen in ‘the

presence of o catalyst according to Inown.
pracedure, by subjecting these oils to des-
truotive hydregenation in the presence of
& catalyst adaped to cause cracking wand

25 or isomerization, as wsll os to promote

hydrogenation. " Furthermore, our pro-
cess is eharacterized by the fact thaf we
operate at high through.puts or high feed
rates to 2 Teaction zone, at relatively low

30 pressures and at xclatively high tempera-

tures. We ure thus enabled to produce
from a Fischer synthesis oil, say an oil
boiling in the gas oil range, a gasoline
fraction in good yields, which has &
(& to 20
Numbeps) over a gasoline produced from
this source in comparable yield by any
other method of whick we are aware and
helieve the iwprovement is dus to the fack

40 thal ife content of isoparaffive and other

vetane improving constituents is great en-
hanced,

Numerous modifications of the Iuven-
tion will appear to those who are

" 85 familiar with this art,

Having now particularly deseribed and
agcertained the nature of our said inven-
tion and in what mauner the same is to
be performed, we declare that what we

a0 claim is:—

1. The mothod of - forming from a
hydro-carbon oil sinthesized from earbon
oxides and hydrogen and hoiling in, the
gas oil range a pgasoline of iwproved

b5 octane rabing which comprises subjecting

the sald gas ofl to destructive hydro-
genation conditions in the presence of a
hydrogenation catalyst and added hydro-
gen in a reaction zone ot feed rates of 2—8

80 volumes of liguid feed per wvolume of

097,053

catalyst per hour, o

2. The method set forth in elaim 1 in
which the feed stock is a erude 14soher-
Tropsch synthesis product.
- 3. The method of impreving a crude
Tischer-Tropsch synthesis oil boiling in
the gas oil range which comprises sub-
jeoting tho said erude oil fo u destruciive
hydrugenalion reaction conducted in the
presence of added hydrogen and & caba-
Yyst containing o hydrogenation catalysh
and a cracking cley in a reaclion zone,
maintaining 2 temperature from, 630—
80071, within said zone, and a pressure
within the range of from about 525 at-
mospheres, by continuously feeding the
said erude oil to said; reaction gone b the
raté-of from 4—8 volumes of ligmid o)
per volume of catalyst per howr, .

The method set forth in claim 3 in
which the catalyst is tungglen salfide sup-
norted on an acid-tresfed bentanitie clay.

8. The method set forth in elaim 3 in
whick w lemperature of from 750--850°TF.
is maintained in the reaction zone,

6. The véthod of improving 2 syn-
thetie paraflini¢ vil of low ortane number
and buviling it the gas oil range which

_vompriseg subjecting the oil fo & destrue-~

tive hydrogenation. condueted in the

presence of added hydrogen and » cotalyst
{wdy in  reaction soume, by fesding the
said oil to the remction zone at a rabe of
from 3 to 8 volummes of cil per volume of
catalyst per hour while mainiaining an
effective desiructive hydrogenation tem-
peratura in said reaction mone.

7. The method of claim 6 in which the
temperature in the reaction some i iu the
range of from about 680—800°T.

8. The method of clalm 6 in which the
catalyst body contnins a hydrogenstion
catalyst and a cracking catalyst.

8. The method of elpim 6 1n which the
catalyst consists of fungsten sulfide sup-
ported on an deid treated Lentonitic orack-
ing clay. :

10, The metliod of claim 8 conductel at
temperatures of from about T00—750°F.,
while under a firessure of about 1500 1bs.
per aquare inch and at an o1l feid rate of
i volumes of vil per volume of catalyst per

our,

Dated this 28th day of May, 1945,
- MARES & CLEGRE,
Reference has been directed, in pursu-
ance of Beclion 7, sub-section (4), of-the
Tratents end Designs Acts 1907 1o 1948,
to Bpecification: No, 552,731,

Leamington Spa: Printed for His Majesty’s Stationery (ice,
Poblished at The Patent Office, 25, Southaniptan Buildings,

by the Coarier Press.—1948,
London, W.C.2, from which

copies, price 1s. 0d. sach (inland) 1p. 1. (abroad) may be ohtained.
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