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PROVISIONAT, SPECIFICATION.
Improvements in the Catalytic Synthesis of Hydrocarhon Oils.

We, TRosmson DBuwpner Procssses the wvelesity of the rosebion guses is
Lmwrep, & British Company, of 31, Bast increased is confined to a very shallow 55
Bfrest, Hpsom,. in the County of Burrey, laver ut the upper surfase of the onbalytic
and Woizay Wmazrisy Myvprerox, a bed. 1t appears o bo caused by small

& DBritish Subject of 8, Woodland Avenus, frregularities or projections on the top-
New Malden, in the County of Surrey, do  most granules becoming inflamed and
hereby deelare the nabure of this nven- gradumally communieating their ewcossive 60
tion to be gs follows:— temparatira to the neighbouring porfions

This invention relates fio processes for of the catalylic nass. We bhave also

10 the production of hydrooarhon oils by the found that ibis overheating can he pre-
reaction in fthe presence of s catalyst of vented by et first Hmiting the veloeity of -
gases contuining hydrogen and carbon  the entering gases to g low velue and only 65
mmonoxide. In esrrying oub such processes  graduslly ineressing it to the normal

" the oatalybic bed may he formed by = -working vale. It appears that the small

15 maes of granular material eoniained in 6 projections or Dregularities referrad to
vertieal fube of circular cross section and above are vemovad in some way (possibly
the reaction materials passing continu- by rmechenical sction or possib y by slow 70
ously thraugh this fthe m a downward eintering) during the initial period when
direction. The reaetion is  highly the gas velovity: is low and thers is mo

20 cxothermic und if is necessary to provide danger of dverheating, so that by the time
cooling eans, dfor maintaining the the full veloeily is atlained the surfaces
required femperature, which is in the of the topmost granules on which fthe 75
neighbourhood of 200° C.  Any congider- gases fmpinge are smooth and fres from
sble increase of temperature asbove the yrojections.’” Tt will be understoed that

25 optimum value cavses very large redue- the corrcetness or otherwise of this theory
filon in the yield of the reguired products. is immaterial to our nvention which con- -

Batislactory results have been obfained sists in the practical application of our 80
by the use of catalysh tubes some 16 milli- discavery that the overhealing of the
metres in diameter containing a catalytic esfolyst which oceurs when the velociby

80 bed some two feet in depth, bub the of the gases is made greater tham is usual
voluzae of. gas which can be treated by 2 can be prevented by starting the process -
catalytic bed of this size in a given fima i3 with & low ges veloelty and oaly Ister 85
necessarily small and # would be far more ineressing it lo the pormul working rate.
acorornical o employ & bed of latger We have found that by the applieation

d6 dimensions I this were possible. T is  of our invention it iz possible to nse &
found. however, that if either fhe ostalybtic bed six feet in depth without -
diameter of the tuhe or the depth of the causiug ovecheaiing snd withoub reducing 90
bed in incrassed substantinlly end the rate the diameter of the tubes; indeed we have
of flow of geg correspondingly incressed, found that it ie poseible to inorease the

40 overhesting of the catalyst takes place. diameter of the fubes to onc inch. The
I has been considersd hitherto that i yield from o single tresfing unit iz thus -
the velocity of the gases entering the very mauch in-excess of what has hitherto 95

- reaction chmuber is increased substan~- been possible. - By way of example of the
Rally sbove that required for a eatalyhic method of earrying out our invention we

45 bed two fesh in dephh, satisfoctory coel- rnuy mentiod thab with 2 catalytic bed of
-ing ean only be obteined by the use of tha dimensions given  {one ineh #n -
tubes which do not.exceed seven milli- diameter by &x fest in length) the vate of 100
_metres in digmeter, Tha reduction in the flaw of gasés 'during normal working is
dismeter of the tubes must be offset  H00 litres por hévr; we find thet overhest-
against the advanbape gained by Ineress- ing is prevented if st $he start of the pro-

ing the. depth of eatglyst emploved.
We have found thut, at least initially,
the overheatipg which takes place when
[Price 1/-]

cess the rate of flow is limited to siw lires

por hour, them after sn interval increased 105

“to 20 litres pér hour, af.tea_e another inter-
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val to 60 lifres, after another to 100 litres
and so on by stages until some two and o
half hours affer the start of the process
the full rate of D00 liwes has been
attained. It will, however, be undcr-

stood that our inveniion is in no way con- -

fined to the particular dimensions. rates

and times mentioned, whick are given

solely by way of example.

Tt will alse be understood that our
invention is not confined to apparatus i
which the eatalytic bed is contained in
yertical tuhes of eircular cross section as

deseribed  above. The invention is
equafly applicable to apparatus in which
the catalyst vesscl is of any other form.
In :particular the catalyst may be eom-
tained in the annular space belween two
concentria fubes, through and eround
which a {cmperature regulating fluid is
civeulated.
Dated this 2ist day of May, 1087,
: A, A, THORNTON,
Chartered Patent Agent,
7, Basex Street, Sirand, Lendon, W.G.2,
For the Applieants.

COMPLETE SPECIFICATION.

Improvements in the Catalytic

We, Sywraerre Qs Lnaven (formorly
Eobinson Bindley Processes Limited), a
British Company, of 81, Test Biveet,
Epsom, in the County of Swecy, end
Wriizzany WaHanLny MyppLerow, a Pritish
Bubject, of 3, Woodlands Avenue, New
Malden, in the County of Suwrey, do
hereby declare the nature of this Inven-
tion and in what maancr the same is fo
ba performed, to be particularly described
and ascertained in and by the following
statement: —

This invention rclates fo processes for
the produetion of hydroearbon oils hy
synthesis reantions, in the presence of a
catulyst, of mixtures of gases containing
hydregen and oxides of carbon, such as
garbon-mmmaozxide.

In carrying ouf such processes the eatn-
lyst may be a solid or parous mass or may
ba of granular materiel, Tt may be con-
tained in » vertical tube of cither sireular
or othor cross seetion or it muy be dis-
poserd in layers of suitable thiclmess ou
trays or plates in o container of rylin-
drical or other shape. Sueh ftuhes or
{rays may be advantageously provided
with heat eonducting diaphragms gitached
to the supporting surfaca. It has been
fmind in many cuses desireble to use a
entalvtie bed formed by w» mess of
granular 1naterial contained in a verlieal
tube of cihouwler eross-section. The reac-
tion constituents are vormally passed
dnwmward  continuously over the catalyst
but the direction of Aew is nof inherent to
the mechanism of such processes.
Bynthesis reactiong of this %ype are
pxothermic and moreover require - closs
temperaturs oonfrol, and it is nécessary
nsnally to provide sooling means for
maintaining the requircd temperature,

-witialt in the case of the hydrocarbon

syntheses, employing certain now lamown
cafalysts, iz in the neighbourhosd of
92 F.  Anv considerabla inerease of
temperature zhove the oplimum value for

Synthesis of Hydrocarhon QOils.

sueh reantions causes an  appreciable
reduction in the yield of the required pro-
docts.  Satisfactory results have been
-obtained by the use of catalyst tubes soma
16 millimetres in  diameter contuining a
catalytic bed some two feet in depth, but
the yolime of gus which can he treafed
by o.catalytic hed of this size in e given
time Is neeessarily small and is would be
far more economical fo employ a hed of
larger dimensions if this were possible.
It is found, however, that Hf either the
diziticter of the tubs or the depth of the
hed is increased svhstantially and the rate
ofiflow of gus vorrespondingly increased,
overheating of the eatalyst takes place,
It has heen considered hitherto thut if the
velucity of the gases entering the chamber
ig increased substantially above that
required for & catalytic bed two feel Jn
depth, thot satisfactory cooling can be
vbtained ouly by the use of containers so
dimensioned that the maximum distance
from any point in the catulyst mass in the
inner surface nf the container is uot vver
8.6 millimelres when measured in a plune
norizal to the mejor axis of fhe catalyst
masg; i.e. in the case of eatelvst eonfained
in'a tuba the maximum tube diameter
would be 7 millimeters. The advantuges
gained by the inereased velocity of the
gases and the incresscd depth of eatalyet
.must -ba offset against the reduction in
dismeter of tha tube.

.~We have found that, et least initially,
the tverheating which telcs place when
ths. volocity of the reaction gases is
increased is confined to a very shallow
laver at the upper surface of the catalyiic
‘bedy Tt appears fo be inftiated on small
arens of hregulsrities or projections on
the topmost catalyst grumules  which
become inflamed and soon  commmunicate
their excessive temperatmre to the neigh-
bhouring portions of lhe catalytic mass.
This chserved effect may merely be the
overall result of an Intenscly active
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chemical reastion between the synthesis

gases on parbicularly active contres; the

cxact mechaniem is  Qifficult, and b
present, impossible to delermine. On
the basis of .experiments it wus found
desirable to prevent a teperaturs rise
of mare than about 80° F. in the hobtcst
layer of the eatalyst, We have found
tkub this over-heating can be prevented by
at firaf limiting the velocity of the enter-
Ing gases to & sufficiently low value wo
that the femperatura yse of o specified
poin or points in the catalyst bed does
net  imexease above & predetermined
value, ag determined by a thermospuple or
otlier adequate thermometric deviee suit-
ably placad, and thereafter either con-
tinuously or In stepwise fashion incress-
Ing the velovity of the gas flow to u desired
rete, i such a way as not & exceed the
predeterminad temperature of ths astn-
lyst mags. The desired ineremental
inereasc i the gas flow Tnte may be made
by haud control or may he ¢ffected by suif-
able automuatic devices for regulating gas
fluw actuated by the thermometric devica
mstalled in the eatalyst bed. :

a1t will be understood from the foregoing
{hat our invention consists essentially in
the practical application of our disnove
that the overheating of tha eatalyst whiu?
securs when the synfhesis gases are passed
over 4 new or freshly reactivated catalyst
at the substantially full operating flow
rate can be pravented by starting the
operation of a satalyst bed with a low gas
velocity and ouly later increasing it to
the desired mormal working rate  either
gradually or shepwise. Our invention
van therefors be brondly stated as a
maethed of conditioning = cafalyst for
hydrocorboy  synthesis reastions which
comprises initislly pasming the wases or
vapours over the catalyst at a flow rate
substantially below the desived full fow
rate and subsequently gradually or sbep-
wise increasing the 1ate of flow to the
desired fnil rafe.

We have found, for exampls, that in
hydrocarbon synthesis processes oporating
in accordance with ouwr inveution it is
possibla fo use o catalytic bed at least six
feet in depth without causing overheating
and withoubt reducing the cross-zestion of
the container; indeed we hnve found that
where the catalyst maes iy contained in
tnbes, it I3 possible to increass the
diameter of the tubes to abt least cna inch
or iu the case of containers of reetilinesr
cross-section fo an equivalent area.

The yield obtainable from =2 single
treating unif iz thus very much in excess
of what has hitherto been possible. By
way of sxample of the method of carrying
oub our invention we may mention that

with 2 datolytic bed of the dimensions’
given (one inch in diameter by six fest
in length) the rate of flaw of gages during
normal working is 900 litres per hour:
we find that overheating is prevented if
when pubding 2 catalyst muss into serviee
the rate of flow ig lmited at starting to
six litres per hour then after an inberval
of 10 minutes increased to 20 litres per
hour, after another interval of 10 minutes
to 80 lityes, Aftcr another interval of 10
minuteg o 100 lifres after 20 minutes to
200 litrey, after 20 minutes to 200 litres,
effer 80 minutes to 600 litres, after §0
minntes to 700 litres and then afber 20
minntes the velocity can be increased to
the desired normal velocity. Thus afber
some Two and o hall hours afber the stars
of the proccss the full rafe of 900 litres
has been abtuined.  Tb will, however, ha
uhderstood that our invenotion is in no
wiy confined to the particalar dimensions,
rates and {imes tuentioned, which are
given solely by way of example. Naither
iz the working of this invention limited
by_eonditions of temperature or preseure,

It will alse he undersivod that our
invention is nob confined to apparatus in
whieh flic catalytic bed is contained in
voertical tubes of eireular cross-section as
deseribed above. The inventiom i
sgnally epplicuble to apparatus in whish
the catalyst vessel is ‘of any other form
suitable for the required reaction,

In particulsy the catalyst may be con-
fained in the anmular space befween two
concentric fubes, or even betwean tha
parallel: walld . .of twu or mors centainers
of other tharn’ circular cross-sceticn,
sround  and  through which retsining
tubes or walls a tempersbure regulating
fluid is ofreulated. Tt will also he wmder-
stnod that, wheress we have stated {hat
in & preferred embodiment of this inven-
tion the synthesis ans conbaings earhon-
monozide and Lydrogem, sultshle gas
mixtures for carying onm hydre-cazbon
syntheses fo which this invention is
applicable may properly contain aisa
carhon-dioxide, water vapour, nitrogen
and low molécular weight hydrocarbons
such a8 members of methane geries and
our invention is equally applicable #o
these aleo. o

Owr mvention is not to be Hmited by
any theory of the mechanism of the reac-
tions nor to any specifie example which is
given merely for purpose of illustration.

Having mow ' partivularly deseribed and
aseertnined the nature of our sald inven-
ton and in what manner the szme is to
be performed,:we declare that what we
claim dg:— " -

1. The method of conditioning & cata-
lyst for hydrocarbon synthesis reschions
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which comprises initlelly passing the

gases or vapours over the cafalyst ab o
flow rate substantially below the desired
gradudily’

full flow rote and subsequently
or stepwise Incressing the rato of flow to
the desired full rate.

2. 'The method of conditioning a ‘eata-
Iyst for reactions between gases or vapours
for the production by synthesiz of hydro-
carhon  oils, which comprises Initislly

assing the zases or vapours over the cata-
val af & flow rate substantially below the
desired full 8ow raute and gradoally or
stepwise increasing the flaw rate to the
desired full rate in such inerements thab
an cxeessive rise in the catalyst ternpera-
ture is prevented.

8. In a catalytic process for synthesiz-
ing hydrocarbons from gaseous mixbures
eontaining  carbon-monexide snd hydro-
gen, the method of conditionine the eata-
lyst which compriseg mltialfy passing
the gaseous mixture over tha caialyst at a

flow rete substantially below {he desired - -

full low rate and gradually or stepwise
increasing the flow rate fo the desired full
rate in such inerements that an axcessive
rise in the oafalyst temperature is pre-
vented.

4." Ths process uceording to clulm 2 or
8 in which the initial flow rate and its
inerements of inerease ave so choscn that
‘the-hoitest layer of ihe eatalyst will not
e more than 80° F. above the pre-deter-

“mifigd reaction temperature.

A& The process according fo eclaim 8 In
which the order of mugnitude of the
initial rate of flaw is belnw 19, of the
desired foll flow rate.

8. The process aceording to auy of the
preceding claims in which “the catalyst is
& granular porous or solid mass arranged
in a highly elongated form.

7. The proeess according to cluim 6 in
which the catalyst is arrangad between
two concentric cylindrieal surfaces.

8. The impreved method of working
catalytic processes for the synthetic pro-
duction of hydrucarbon cils substantizlly
as deseribed.

Dated this 21st day of Tune, 1058,

. A A, THORNTOX,
C Chartered Patent Agent,
a‘, Essex Btreet, Btrand, Lendon, W.G.2,
Tor the Apphcants

_E

Abingdon :

Deinted for His Maqes&y’a Sta.twnecry Offfce, by Burgess &£ 8
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