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- COMPLETE SPECIFICATION .
Catzlytic Improvement of Hydrocarbon Synthesis Product

We, Staxpazp O1n Deverorvmny Cou-
piny, a Corporation duly organized and
existing under the laws of the State of
Delaware, United States of Ameriea,

b having an office at Elizabeth, New
Jersey, United States of Awmerica, do
hereby declare the nature of this inven-
tion and in what manner the game ia to
be performed, o be particularly des-

10 cribed and ascertained in and by the
following statement:—

This invention relates o Improve-
ments in manufaciuring sythenfic gmaso-
line and in perticalar it relates fo

{5 improvements in the anti-detonation
guality of the synthetic gasoline pro-
duced by fthe reduction of carbon mon-
oxide with hydrogen. ’

The production of wnormal liquid

20 hydrocarbons and oxygenated ~ hiydro-
carbons bty ‘the reduction of the
oxides of earbon with the hydrogen con-
taining gas in the presence of a suitable
catalyst is now a method of record. The

25 first work dome in this field was in the
presence of cobalt catelyst and the pro-
cess developed is known ss the Fischer-
Tropsch process. The product resulting
from reacting together carbon momnoxide

80 and hydrogen in the presence of cobalt
was one which had a very low ociane rat-
ing sinee it was for the most part com-
posed of siraight chain paraffinic hydro-
carbons.

85 The uext step in this field involved
substitution of an iron catalyst for the
cobalt catalyst. Tn the process using iron
somewhat higher temperatures were
emoployed and somewhat different ratio

40 of hydrogen to carbon monoxide feed feo
the reaction was employed. For example
whereas the older ¥ischer-Tropsch pro-
cess was condueted ai arownd 300—
400°F,, the process employing iron cata-

45 lyst was carried out at femperatures from
500°—800°F. In the ¥ischer-Tropsch
process the ralic of hydrogen to earbon
ronoside in the feed o the reaction zone
wag aboui 2 moles of hydrogen per mole

80 of earbon monozide. In the process
employing iron generally the ratio of

[ Priog 2]-]

hiydrogen fo carbon monoxide in the feed
of the renction zone is often of the order
of about 1 mel. of hydrogen to 1 mol. of
carbon monoxide, but for special pur- &b
poses this ratio may be varied so that the
ratic of hydrogen to carbon menoxide
may be from about 2 to 4 mols. of hydro-
gen per mol. of carbon monoxide. 'The
main distinetion hbetween the two pro- 60
cesses, however, is that the quality of the
gasoline formed in the process nsing iron

as a cafalyst is belter with respect to ifs
anti-detonation qualities. It is a gener-
ally accepted helief thaf the gasoline pro- 65
duet produced by reducing carbon mon-
oxide with hydrogen in the presence of an
izon catalyst is of higher guality than
that produced where the ecatalyst is
cobalt. : 70

_In spite, however, of the faet that the
raw gasolina from the process employing
iron is of relatively good quality, never-
theless, it is customary to treat the gaso-
ling to improve further its quality. Thus, §6
it has been previously proposed to treat
the hydrocarbon synthesis product formed

by reducing catbon feonoxide with hydro-
gen at  elévated - temperaturves ~with
bauxite in drder to remove oxygen and to 80
improve ‘the  cctane number characteri-
stics 6f the gasolive. The improvement
in the octane number characteristics of
the gasoline thuy obtained largely arises
from _isomerizafion reactions wherein 85
straight chain alpha-olefing are isomerized
to otlier straight chain olefins with a shift

of the double bond toward the middle of
the molecule, or to a resrrangement of o
siraight chain olefin to form an iso- 90
olefin, - ' i

It has been found that an unexpectedly

good result is obtained by treating the
hydrocarbon . synthesis product in the
pregancs of a severely deactivaied and g5
plant contaminated cracking catalyst as
hereinafter defined, particularly a syn-
thetic silica alumina ~gel cracking
eatalyst. Tt has been found that the
anti-defonation quality of the gasoline 19q
ie greatly improved and that the
yields are high., The result is -
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unexpected im that the cracking
catalyst used is exiremely depreciated
in  value for further  use iIn

ordinary catalytic eracking, inasmuch as
5 its activity for gas ail eracking is low and
that the carbon formation for a given gaz
oil conversion is high. However, when
this used contaminated cracking eatalyst
is employed for treating a hydroearbon
synthesis product, there is no deleterious
effect due to the spent and contaminated
state of the eatalyst. Its substantial deac-
tivation” for petraleum gas pil cracking
vesultz in an optimum state of aetivity
15 for the ireatment of the hydrocarbon syn-
thesis product. In a large number of
pilot plant runs, rvesults obbained with
nsed and deactivated normal ecracking
catalyst, have shown the latter fo he
superior to those obtained in conventional
bauxite treating of the hydrecarbon syn-
thesis product. This superiority, as indi-
eated, resides in obtaining a high octane
gasoline in good yields and with a rela-

10

20

25 tively e=mall amount of carbonzceous
material formed during the treaf-
ment,

Ty explain what is meant by a severely
deactivated catalyst, the same may be
defined in terms of what is known as 1is
“1) + 1" value or roting. This rating is
recognized in the industry as a means for
determining the activity of a_cracking
catalyst. The test is performed by erack-
ing a gas oil at a temperature of 850°F.
in the presence of a portion of the cata-
Jyst to be tested while feeding the gas
oil o the catalyst chamber at a space
velocity of 0.6 volumes of eil per volume
of eatalyst per hour., during a two-hour
period, The produet is collected and sub-
jected to an Engler distillation, the por-
tion boiling up to and including 400°F.
heing collected asa distillate, The amount
of material subjected to distillation 1=
usually 100 volumes, say_100cc. The
liguid® condensate or distillate s
meqsured. The material subjected to dis-
tillation minus the sum of the undistilled
material temaiming in the distillation
flask plus the distillate, is equal to L. or
the loss. The sum of the distillate quan-
tity (D) plus the loss (L) is taken as the
activity of the catalyst; and this is com-
monly referred to as the D+ I value. A
good catalyst should have a D+ 1L value
of at least 40, and muany possess & D+T

value of 80. A catalyst of fair activity

would have s D+L of about 30. A
80 seversly deactivated catalyst, therefore,
would be ane which had a D +1r value of
the.order of 20 or less, )

Ti should alse be pointed out that dar-
ing use in the commercial units the syn-
65 thetic silica-alumina gel catalyst becorhes

80

84

40

4b

b5

contaminated with irop, and this con-
{amination of the catalyst witl fron also
has a deleterious effect on the catalyst in
the eracking operation and lowers its
D+ L value,

It is poioted out that methods are
known, other than that above discussed
for  defermining  cracking  ecatalyst
getivity. In fact, an experienced operator
can by mere observance of the perform- 79
ance of a catalyst in a commercial unit,
determine at least gualitatively the faci
that a catalyst has lost activity. For
example, the yield of gasoline product
andfor the degree ol carhonaceous 80
tnaterial or coke formed, based on the
feec_i,_zu’e indieations to him of the catalyst
activity, .

. The ghject of this invention, therefore.

1s to improve the guality of 8 normally &
liguid product produced by reducing car-
bon monoxide with hydrogen in the pre-
sence of a synthesis catalyst. '

" Another ohject of thisz invention is to

improve the anfi-defonation quality of a 90
normally  Tiquid hydrocarbon synthesis
prgﬂuct formed by reducing earbon mon-
oxide by hydrogen containing gas with-
out incurring severe loss of material or
the formation 'of inordinately larae
amounts of carhonaeeous materials.

. Other and further objects of this inven-
tion will appear in the detailed following
description. h

Tn the accompanying drawing, it has 100
been shown_diagrammatically an appa-
ratus in which a preferred modification of
ﬂns:t invenfion may be carried into

oct, '

- Referring in_ detail to_the drawing 105
normally lignid hwvdrocarhon svnthesia
product produced by reducing carbon
monoxide using hydrogen containing gas
in the presence of a metallie iron catalyst
is ‘introduced into the present treating 110
system throngh line (1) and then pumped
133_7'_ pump (2} into retreating vessel (3) con-
taining a fixed mass of spent and con-
tameinated catalyst (C).” This catalvst is
preferably a synthetic gel containine 115
silién and alumina and is one which hag

eenL previously used in' the catalytic
eracking of petroleum gas oi] to the exhent
that it has lost activity and is therefore
not usahle in said last-named ecatalytic 120
process. It is also generally contaminated
with from 0.8 to 1.0% by weight of iron

or aron  compounds which have been
acquired in the catalytie cracking plant
by contaet with iron surfaces, Bither or 195
both of these factors unfavourably reduce
its achivity and would render it necessary
to withdraw the catalyst from the petro-
Ieu?_fasohne eracking process and dis-
card 1t, - B

95

130
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Under condiiions which are abouf to be
described more fully, hereinafier, the
hydrocarhon synthesis product is passed
in vapor phase through the reactor (3)

6 and then withdrawn through line (4} and
delivered to a fractional distillation
column (B), where it iy subjected to dis-
tillation. From the top of (5) & normally
gaseous product is withdrawn. This nor-

10 mally gaseous material containg Cs and C,
olefing which may be seni to a polymeriza.
tion plant (not shown) for the purpose of
canging polymerization of said normal
gaseouy olefing to form polymerization
15 produets boiling in the gasoline boiling
range, The main produet of the present
process is withdrawn from eolwmn (5) to
line (7), condensed in a eolumn (8) and
collected in receiving drum (9). This
20 maierial in receiving drum (9) is the
gasoline fraction or cut, A small gmount
of heavy naphtha cut hoiling in the lower
gas oil range is withdrawn from tower (5}
through line (10} and recycled at least in
86 part to line {1} for further treatment,
- ile it has heen indicated by means
of the flow diagram depicted in the accom.
panying drawing the best mamner in
which the process may be operated, it has
omitted a number of common engineering
devices such ag flow contro] valves, tem-
perature recording devices, ete., and this
omitted accessory apparatns would norm-
ally be nsed in the operation in a wel] con-

B0

70 F?&B(ll 0
. catalytic
Rung Unit

Temp. catalyst (top) °H., - -
Temp, catalyst (middle) °F, -
Temp. catalyst (bottom) °F, -
5 Temp. catalyst (average) °F. -
Temp. lead bath, "F. - ~ -

Wi, % water, based on feed
Reactor pressure, Ib./sqg.in.

gage - - =~ -~ - = .~ =
Cracking period, min. - - -
0il feed rate V/V[Hr. - -

Yield Data, Based on Feed.
Material balance, Wi. %
85 10lb, gasoline, vol, % -
C,—430° F., vol, % -
Tota] C,, vol. % - -~
Tsobutylene, vol. %
N-butylene, vol. %
90 Isobutane, vol. %
N-butane, vol. % -
Dy gas, wh. % -
Cu. f5.{Bbl. - -
Hydrogen, wt, %
85 - Methane, wi. % -
Ethylene, wh. % -
Hihane, wt. % -
Propylene, val, %
Propane, vol. % -
Carbon, wi. % -
Gas oil, vol, 5% -

[=1"-]
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ducted plant. Tt kas, however, done this 38
in order to direct attention to the improve-
uignts and to aveid confusion with what is
old.

A mumber of pilot plant tests or runs
have been made, and data on a few of 40
these runs is set forth below in order io
show the ufility of the improved process,
In the runs summarized below, the cata-
lyst employed as a spentand confamingted
gilica aluming gel eracking catalyst with- 45
drawn from a commercia] catalytic craclk.
ing plant. Due to preceding use, this eata.
lyst had a very low activity (D+1L of
about 20} from the standpoint of its capa-
bility of promoting the cracking of 50
natural or pelroleum gas ol and was
found {o he uneconomical for use in cata-
lyti¢ cracking operations due to the fact
that it had become contaminated during
use in the catalytic cracking plant with 55
harmful materinl such as irom and ifs
compounds,

The eonditions and results of the tesis
or runs which were made are set forth
below in tabuldr form. The feed charged 60
through to the treating vessel in the draw-
ing was a mormally liguid hydrocarbon
synthesis product formed in the presence
of an iron catalyst. The material had an
end boiling point of about 600° F. with 85
about 75% of the materia] boiling 1 the
gasoline boiling ramge. The tests were
made in a fixed bed unit,

1 X1 IIT v
914 920 898 953
918 904 899 949
854 366 903 950
895 897 900 951
956 950 915 958
0 i 0 0
0 0 0 0
60 60 60 60
0.5 1.0 8.0 2.0
96.0 950 10L9 1008
- 58.9 63.8 86.8 86.0
54.8 60.2 76.5 62.0
20.8 195 5.0 18.1
- 6.0- g4 1.9 6.6
8.1 90 2.3 8.6
5.4 3.8 0.6 2.4
1.3 04 0.2 0.5
15.0 11.6 3.0 9.3
528 377 99 285
0.14 0.10 0.03 0.05
1.52 0.80 0.17 0.60
1.10 0.70 0.16 0.48
1.10 10.80 0.19 0.60
138 120 3.3 10.1
2.7 "1.85 0.4 1.2
4.7 ‘2.8 1.1 1.9
5.4 11.9 159 15.2
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Feed to
catalytic
Puans TUnit I I TIT v
101h. Gasoline Inspection,
Gravity, "APL - - - - 63.5 4.3 65.2 63.1
o D+Latis8 F. - ~ - 259 28.5 18.0 26
o DyLiat2I2°F, - - - 56.0 57.0 445 5.0
%Y D+Lat 257 F. - - - 68.5 71.0 4.5 70.5
ASTM oetane ~ - - - - 66.4 79.3 79.9 79.5 80.7
10 CFR-Res, octane - - -~ - 713 - 89.7 90.3 a0.8 92.92
. - OFR-Res. cet.+1.5 cc, TEL 828 (e 98.7 06.9
: (+2.0y (+2.0)

- In the foregoing data, it is significant
4o note that in ron Ne. ITI1 2 very high
15 yield of gasoline is obtained namely 86.6
volume per cent, Tt is also poinfed oub
that in run Ne. IIT an ASTM oetane
number of 79.5 gasoline product. was
formed from the materizl forming the
feed having an octane number of 66.4. On
the CFR research octane basis this corre-
sponds to an inerease of from 71.3 for the
zasoline fraction of the feed sfock to 90.8
for the product gasoline. Tt iz also
important to nate in connection with run
TIT that only 1.1 weight per cent, of the
feed maferial . was eonverfed fo carhon-
aceous material. It is also apparent from
the.data that for hest results the contact
30 time should be relatively low. For
example, .where the feed rate was 0.5
volumes of oil per volume of catalyst per
hour the carbon formation was 4.7 wt. %.
Where the feed rate of oil was one velume
86 of oil per volume of catalyst per hour the
carbon formation was 2.8 wi. %. In run
IV the feed rate was 2 volumes of oil per
volume of eatalyst per hour and here the
vield of 10lb, gasoline was higher than in
40 rans T and II, the coke formation was
lower and the oclane Improvement was
execellent. The temperature here was ghout
950° F.
T# is guite apparent from the data that
45 the feed rate of the fresh material from
the reactants must be of thé order of 2 {o

20

Silica-aluming gel catalysi®

Wi, 9% steam on feed
Reaetor pressure, psig, (top) -
Reactor feed, vol. % of tofal feed

D+L aclivity - - - - - -
8b Temperature, °F. - - - - -
Catalystfoi]l ratie - - = - -
Wihour/ W= _ - - - -

[ SN I D D I |

o0

nHOL

3 volumes of cold cil per volume of cata-
1ygh per hour. Somewhat higher feed rates
may be used, say up to 5 volumes of oil
per volumte of eatalyst per hour where the 60
temperature is increased up to 950 to 975°
F. Another significant factor revealed by
the data is that in the case of runs ITT
and IV tha gaseous produets formed con-
tain a oreater proportion of olefins to
paraffins, This olefinie material may be
polymerized to form normnal lignid hydro-
earbons boiling in the gasoline range thus
inereasing the yield of the owerall gaso- -
line produet. i 80
-, Sinee, as previously stated, it iz a
known procedure to subject the syntheltic
gascline produced by the reJuction of par-
bon monoxide with hydrogen {o an afier
treatment with bauxite for the purpose of &b
improving the oetane guality of the gaso-
line and _otherwise wupzrading the
material, some ecomparative tests have
beer made in a fmid catalyst wnit in
which a comparison was made between a 70
severely deactivated siliea alumina gel
cracking catalyst eu the one hand, and
bauxite on the other. The feed in hoth of
these Tang was a synthelie gasoline pro-
dret which contained from 83 o 84 76
~olume per cent. of a G,—180° T8, end
boiling point fraction mixed with 12,5 to

14 volume per cent of gas oil. The condi-
tions under whirh the tests were mae, as
well as the vields, ave set forth below:— 80

55

Teed Spent
Stock Caialyst Bauxite
- - 22 13
- . 816 850
- g 2.5
- 12 12
- 26 23
- 9 9
- 95.3 93.9



Yields (Ouiput Bagis)**
10ib, -gasoline; vol. %
Gravity, "APY -
%D + L at 158> F.

% DL at 212> I,
% D+L at 257" F.
Motor octane No.
Research ootane No,
Res, oes, No. +2 ce. TEL
C,—430° F, VT, vol. %
Total O vol. %
Isobutylene, vol. %
n-buienes, vol. %
Isobutane, vol. %
%-hutane, Wgol./ <
Ty gas, wb. %
COF [hhl,
Gas o]l bottoms, vol.
Carbon, wt, % - =

#Jontaining 12—-14% alumina, the
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B
Peed Spent
Stock Oatalyst Bauxite

- 8.7 83.2 8L.2
- — 64.2 64.0
- 255 29.0 20.5
= 48.5 55,6 48.5
-~ 4.5 71.0 G6.0
< 63.8 8l.1 7.2
- 800 84.1 88.0
- 82.0 99.1 96.8
- 801 75.5 72.0
< 8.0 7.1 5.5
- 16 0.8
- 28 4.7 4.0
- — 0.3 0.1
- 04 0.5 0.6
- 02 2.9 2.0
- It 60

- 187 8.9 115
- 1.6 8.0

remainder being silica gel,

#Tn, normal cracking the feed rate of oil is such that from about 1 to 3 pounds
of cold oil per pound of catalyst in the reactor, are fed each hour into said reactor.
a5 Here it was 12 pounds of cil per 1b. of catalyst in the reactor per hour,
*#Based on actual fashed feed to the reactor,

Tt will be noted froma the foregoing
table that the cracking catalyst having a
D+ L activity of 22 yielded 83.2 volume

80 per cent. of 10 pound (Reid Vapor Pres-
sure) gasoline as sgainst 81 volume per
cent, 10 pound gasoline where bauxite
wag used. It will be noted further that
both the clear ociane rating and the rat-

85 ing of the leaded gasoline (TEL=tetra-
ethyl lead) were superior in the run made

-~ using the spent cracking catalyst, and it

~i¥ tlsa_gignificant to note that the carbon

T ~formatiotsin the case of the spent cata-

40 Iyst was approximately B0% “of that

© formed in the run nsing bauxite. It is

particularly interesting to nofe that the’

research oetane number {clear) was showt
8 numbers befter in the run using the
spent cafalyst than in the run employing 45
bauxite, for this is a very important dif.
ference in this high octane range, And
with 2 ec.of teira-ethyl lead per gallon
the research octane rating of the gasoline
produced in the presence of the spent §0
eatalyst is inereaged to over 99, -

As indicated, the treatment with spent
cracking catalyst results in the formation
of olefins and a shifting of the domble
bond in the olefin toward the center of the 5§
molegule. Tufra-red analyses of the

fraction gave the results below :— ’

Infra-red Amalyses of O, Fractions.

60 Synthesis ran
Treating run _
Catalyst = - = = = = « = -
Temperature "F.- - -
€6 V/V/Hr. - ~ « - -

Pressure, psig, -
Res. 0. N, (C,—430°

‘Oleftn type, wt. %
Alphs

[
1 1 I. ]
"1 r 1]
T o 2 0

)

19 Trems - - -

Tertia.;y'
- MTri-subst. Ethlene
Tetra-subst. BEthylene

- - -

[ SN T I S I
[ T T T I |
LI TN B I |
L I T S T T |
LI U | [ I S §

T r 101 1

Produet -

Feed Bun 1 Run 2

- = Spent synthetie
gilica-aiumina

- - 900 050 -
- — 3 10
e o {
- 75.9 91.0 87.8
- B44 4.7 T 16.5
- 83 21.1 253
- 43 4.7 9.3
- 44 6.8 6.0

- 21 6.9 3.1 -
- 33.6 - 139
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Infra-red Analyses of O, Fractions,

Wi, % oxygen

Aleohols « -~ - - - - - - -
5 Aeids R

Esters - - - = - - - - - -

Aldebydes R

Ketones -

Total

10 The olefins ag synthesized-are predomi-
nantly of the alpha type, with the olefinis
double bond adjacent fo a terminal car--
hon, atom, After treatment with used
cracking catalysi the predominant olefin-

15 types are first tetra-substituted efhylenes-
and second trans-olefins. Olefin isomeriza- =
tion occurs to an extent roughly propor--
tional to the severify of the freatment, as-
indicated by the partial conversion-

20 effected in the high throughput run 2,

Now while the process of freating a
hydrocarbon synthesis produc has been-
described in detail, the hydrocarbon symn-

thesis product may be mized with a wminer - -

25 proportion of a virgin or cracked petro--
leum gas oil and a high guality eracked
.or treated produet is obtained in good
yields with low cirbon formation.

In the aécompanying drawing, and in

80 the description of the operation of the
“process, the catalyst is shown and des-
cribed in the form of 2 fixed bed. Some of
‘the runs, however, as previously stated.
“were made in-a fAuid catalyst type of reae-

85 tor_ Sinee this technigue iy now known, it
is deemed unnecegsary to described it in
detail. Tt will be sullicient to point out
that, as ysual, the catalysh is in the form
of a powder having a particle size of from

40 20 to 200 fnicrons, with the major portion
having g particle size above 40 microns,
and that thé hydrocarbon in vapor form
is passed upwardly through the treater
containing the powdered cafalyst at a-

45 velocity suflicient fo form a sort of
bubbling bed or dense, turbulent suspen-
sion which has come fo be known as =
fluidized catalyst bed. 1t might be added:
that the superficial gas velocities in fluid

60 beds are of the order of % o 3-or 4 feet
per second. And by ¢ superfieial
velooity >, is meant the velocity cons
sidered as though the reactor contained no
catalyst.

66 To recapifulate baiefly, the present
invention relates to improvements in the
art of catalytic treating of synthetic norm-
ally liquid naphtha hydrocarbons, usually
conttaining oxygenated compounds associ=

80 ated therein, which are the produet
formed by reducing carbon monoxide
with hydrogen preferably in the presence
of an Iron cafalyst, usually a catalyst

Prodyct
Feed Run 1 Raon 2
-~ 082 . 0.24 0.06
- 141 . _ 0.11 (.36
~_ 0.60 ] 0.0 0.05
-~ 088 - 0.34 0.34
= _ 0.34 - 0.32 0.7¢
4.03 1.01 1.58

containing a very small per cemt. of a
promoter such as pofassium earbonate, Tt 65
has been found that by this. eatalyiic
treatment high yields of high octane
number gasoline may be produced, pro-
vided the irestment is carried out in the
presence of o spent and contaminated T0
synthetic gel eracking catalyst. As com-
pared with the prior acknowledged art of
bauxite treatment of the same or a simi-
lar produet, a gasoline having a higher
anti-detonation rating or octane number 75
.may be obtained by practising the pro-
cess. :

Insiead of using a spent silica alumina
gel eatalyst, a silica~magmnesia spent ecata-

-Iyst (30—40 weight per cent. magnesia 80

gel, remainder silicy gel) or a spent ben-
ton.ai;ic clay cracking cafalyst may be
used.
. Alsp the catalyst in reactor (3) may be
powdered and formed into a fluidized bed 83
by cansing the oil vapozs to flow wpwardly
in said reactor at g superficia] velocity of
from about & to 2 feet per second, It is
preferred to mainfain a high zate of oil
feed of from 10 to 15lbs. per pound of 90
catalyst in the reactor per hour. The _
Auvidized cafalyst technique’ is now well -._
understood in the petroleum oil indusiry—=="_
Having now particularly described and
ascertained the pature of our said inven- 98
tion and in what manmer the same iz to
be performed, we declare that what we
_clailmAls:—n
- A pracess for improving the gualit;
of a Jnormally-liquid hydroearbon produc‘ffz 1i[H]
obtained from a Fischer synthesis type
Process comprising - heating the said
product in a reaction zone in the presence
of g siliceous cracking catalyst which has
been severely deactivated and contami- (0§
nated as hereinbefore defined.
- 2 A process sceording fo elaim 1
wherein the catalyst is a silica alumina
catalyst, a silica mognesia catalyst or a
bentonitic clay catalyst: - -
- 8. A process according to. claim 2
wherein the catalyst containg silies and
aluming, gels in the ratio of 8886 parts
hy -weight of silicg fo 12—J4 parts of
alumina, 116
4. A process according to claim 2
wherein the catalyst eonfzing silica and

116
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magnesia gels in the ratio of T0—60 paris
by weight of gilica gel to 80-—40 paris
of magnesia gel. .
6. A process according #o_any of the
§ preceding claims whersin the catalyst
conteing iron material to the extent of
from 0.8% to 1.0% by weight.
6. A process accerding to any of the
preceding claims in which the said ligaid
10 prodnet is fed to the reaction zone at a
space velocity of from 2—5H and prefer-
ably 2—3 volumes of cold oil per volums
of catalyst per hour, .
7. A process according to any of claims
15 1 to & wherein the catalyst is maintained
in the form of a fluidized bed of finely
powdered solid,
8. A process according to claim 7
wherein the hydrocarbon vapors are

passed upwardly through the fluidized 20
bed at a superficial velocity of from % to
4 feef per second. . .

9. A proeegs according to claim 7 in
which the said synthetic product is fed to
the treating zone at a velocity such that 25
from 10 to 15lbs. of oil per Ib, of catas
lyst in reactor are fed in each hour,

10. A process for improving the guality
of a normally-liquid hydrocarbon produect
obtained from a Fischer synthesis type 30
process ag described herein and with paz-
tieular reference to the accompanying
drawing, ..

Dated this 18th day of Mazrch, 1948,

DAYID E, CROSS, :
Brettenham House, (Sixth Floor South),
Lancaster Place, Londen, W.0.2.
Agent for the Applicants.

Leamington Spa: Printed for His Majesty’s Staticnery Office by fhe Courier Press—1950.
Published af The Patent Office, 25, Southampion Buildings, London, W.C.2, from which
copies, price 2s, 0d, each (inland) 2s, 1d, (abroad) may be obtained.



[This Drawing is a reproduction of the Original on a reduced scale]
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