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.

: Thia 1nven£1$n ralntes to improvements in mArufacturing
ayhthetiéﬁéééoline and in particular it ral#tes to improvements in
“"the anti-detonation quality of the symthetic gespline profuced by

the rédﬁctioﬁ éf carbon menoxide wifh hyr rogen,

The pro@uction of normal liguid hy’rogarbons and oxygenated
hydrocarborns by the reductlon of the oxides of carbon with the hydrogen
Vconta;ning gag in the presence of a sultable catalyst 1s now a method
of racord. The first work done in this field was in the presence of
cobalt catalyst end the process developed is kmown as the Flscher~
Tropsch process. The product resulting from reacting together cprbon
menoxide and hydrogen in the presence of cobalt was one which had a
very low octane rating since 1t was fdr the most part compesed of
stralght chain paraffinic hydrocarbons,

The next step in this field involved substitution of an iron
~gatalyst for the cobelt catelyet. In the process using lron somewhat
higher temperatures were employed and somewhat diffrrent ratio of hy~
dropren to carbon monoxide feed to the reaction was emmloyed. For example,
whereags the older Flscher-Tropsch procese was conducted at arcund 300~
H0p°F, | the froceas employing irom catalyst wae carried ocut at tempera-
tures from 500°800°F_ In the Fischer-Tropsch process the ratio of hy-.
dreogen to carbon monoxide in the feed to the reaction zone was about 2
moles of hydrogen per mole of carbon meonoxide, In the process employing
iron generally the ratlio of hydrogen to carbon monoxide in the feed of
the reactlon zone is often of the_ordar of ebout 1 mol of hy roren to 1
mol of carbon monoxide, but for special purposes thls ratic may be
varied so that the rafio of hydrogen to carbon monoxide may be frem about
2 to 4 mols of hydrogen per mol of carbon monoxide, The main distinction
b?tween the two procesgas, however,'ie that the quality of the gisoline

formed in the process using iron as a catalyst 1l bebter with respect
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to ite anti-detonstlon qualities, 14 1g & Fenerally accepted hellef that
the gasoline product produced by reducing carton monoxide with hy'ro-
#zen in the presence of an lron catrlyst is of higher quality than that
produced where the catalyst is cobalt,
In spite, however, of the fect that the raw gasoline from the
process employing iron 1s of relatively good gquallty, nevertheless, 1t
is customary to treat the gasoline to improve further its quality.
Thug, it has beep previously proposed to treat the hydrocarbon syntheels
product formed by reducing carbon mono:ide with hydrogen at elevated
t=mperatures with bauwxite in order to remove oxygen £nd to improve the
octane huitber characteristics of the gasoline. The improvement in the
octane number charecteristics of the gmsoline thus obtaindd largely
arises from isemerization reactions wherein straight chain alphaolefing i
are ipomerized to other straight chein olefins with a shift of the
doutYs bond toward the middle of the molecule, or to a regrrangement of
a straight chain olefin te form an iso-olefin,
It has been found that an unexpectedly good result 1s obteined
by treating the hydrocarbon aynthesis product in the presence of a
geverely deactivated and plant contaminatedacraoking catalyet, pﬁrticular~
Ejlly a eyntheéiq silica alumina gel crackingﬁ%;?hiyst, It has been found

f‘that the anti-~detonation quality of the-gaébiine 1s greatly improved

and that the yields are high, The reeult is unexpected in that the
' cragg;ng catalyst ueed is extremely depreciated in value for further
uae”ih ofdinpry catalytic crackipg, inasmich as 1te activity for gas
v ' oil cracking ie low and that the carbon formation for a alven #as oil
| oconversion 1s high. Bowever, when this used contaminated cracking

catalyst is employed for treating a hydrbcarbon gynthesis product, there

ig no deleterious effect due to the spent end contaminated siate of the
catalyst. Ite substantial Aeactivation for petrcleum gas o1l cracking
results in an optimum state of activity fnr the treatment of the hydro-

carbon aynthssis'product, In a large nunber of pilot plant runs, resulbs
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6$tii§ed with used end deactivated normal cracking catalyst, have shown
the letter to be superior to those ob%ained in conventional bauxlte
treat ng of the hydrocarbon synthesis product. Thie suprriority, as
indicated, resides in obtaining a high octane grsoline in good vielde
and with a relatively small smount of carbonaceous material formed
during the treatment,

 Ty.explain what 18 meant by A severely deactivated catalyst,
the same may be defined in terms of what is Fmown as its "D+L" value or
rating, This rating is recognized in the industry =s a meens for de-
termining the mctivity of a cracking catalyst, The test is performed
by cracking a gas oll at a temperature of R50°F, in the presence of a
portion of the cat9iyst to be tested while feeding the gas oll to the
catelyst chémber at o space velocity of 0.6 volumes of oil per volume
of capalyat por-hour, during a Ywo-hour period, The product is
gollected and subdécted to an Zngler dilstlllation, the portion bolling
up %o and including N00°F: being collected ae a distillate, The amount
of material sublected %o dietillation 1s ususlly 100 volumes, say 100 cc.
The liquld condensate or distillste is measured, The materlal subjected
to distilliation minus the sum of the undiatilled material remaining in
the distillation flask plus the distillete, ie equal to L, er the loss,

The sum of the distillate guentity (D) plus the loss (L) is taken as the

activity of the catalyst; and thie 1s commonly referred to s8 the D4L
vaiue. 4 good catelyst should have a I#+L value of at lemst 40, and
"many Poosess & D+L valye of 60, A catelyst of fair activity would have
a D+L of about 30, A severely deactivated catalyat, therefore, would
Te one which had a L value of below absut 20,
It should also be weinted ocut that during use in the commerclal
i units the synthetlc silica-slumina gel catalyst becrmes contamlnated
‘. with iron, end thig contaminetlon of the catalyst with iron alec has a
delefericua effect on the catalyst in the cracking operation and lowers

1ts L value,

e




D187T5HY

It is pointed out that methodas are known, other than that
abbve discussed fof determining ctacking catalyst activity, In fact,
an experienced operator c&n by mers observance of the performance of
a catalyst in & commercial unit, determine at least quallitatively the
fhet that a catalvat has iost activity, For example, the yield of
gasoline product and/or the d-gree of garbonaceous material or coke
formed, based on the feed, are indicie to him of the catalyst ectivity.

The object of thise’ invention, therefore, is to improve the
guality of a nerrally liguid product produced by reducing carbon mﬁncxide
with hydrogen in the presence of the catalyst, .

Another object of this $nvention 1s to improve ‘the antindetona—
tion guality of a normally liguid hydrocarbon syntheais product £ormed
by reducing carben mono: ide by hydregen containing gas without 1ncurring
aevere 1oss of meterial or the formation of 1nordinately large amouqﬁs s
of carbonaceoua materials, -

Lther and further objects of this invention will appear in the
detalled following description.

In the accompanying drawing, it has Dbeen ghown diagrammetically
an apparatus in which a preferred modification of this invention may
be carried into effect,

Referring in detall to the drawing, normally liquld hydro-
carbon synthesls product produnced by reducing ecarbon monoxide using
hydrogen containing gas in the presence of a metalliic iron catalyst le
introduced in tho presont treating system throush 1ine (1) end then
pumped by pump {2} in retreating vesarl {3) containing a fired mass of
spent and contaminated catalyat (). This catalyst is preferably a
synthetic gel contalning silica and alumina end is one which hes been
previously used in the catalytic cracking of petroleum gas oil to the
extent that it has lost activity and is therefore not usable in sald
lost-nemed catalytic precess. It 1s also generally contaminated with

jron or iron compounds which have bren acquired in the catelyblc crackling
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plent by contact with iron surfaces, Either or both of these factors
unfavorably reduce 1te activity and would render 1t necessary to with-
draw the catalyst from the petroleuwm gasoline cracking process and dle-
card i%,
Undet conditione which are about to be described mere fully,
hereinafter, the hydrocarbon synthesls product is passed in vapor phase
through the reactor or treato} (3) and then withdrawn through line ()
and delivered to a fractioﬁal’diétillation column {5), where it is sub-
Jected to distillatien. From the top of (5) a normal pascous product
ig withdrawn, This normal gaseous material contains Cj and Oy olefins
which may be sent to a polymerization plent (not shown) for the purpose
cf.eauaing polymerizafion of said normal gaseous ol~fins to form polr-
merization products boiling in the gasoline boiling range. The main
product of the present process 13 withdrawn from column (5) to line

' (7, condensed in & colum (8) and collected in receiving drum (9),
Thia matari;l in recelving drum {9) 18 the gasoline fraction or cut,

A small amount of heavy naphthe cut boiling in the lower gas oll rangs
1g withdrawn from towsr (5) through line (10) and recycled at least in
part to 1line (1) for further trestment.

While it has besn indicated by means of the flow diagram de—
pilcted-in the accompenying drawing the best manner in which the proceas
may be operated, it hoas omltted a numb-r of common engineering devices
”spch.és ﬁlow control valves, temperature recording devices, etc,, and
this omitted accepeory apparatus wouldhormally Ybe ueed -in the oprration
in a well conducted plant, It has, howevef;.done bphis in order to direct
abtantion to the improvements &nd to avold cenfuslon with what is old,

A number of pilot plant tests or runs have been made, and dgta
on o few of these runs is get forth below in ofder to show the utllity
of the improved pfoceas, In the runs summarized below, the catalyst_
employed 1z a spent and contaminated silica alumiﬁa ﬂél“cn;ckiggv whirer

catalyst withdrawn from a commercial catalytia cracking planﬁ? “Tue to

BN
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preceding use, this catalyst had a very low sctivity (D+L of about 20)
from the standpoint of ite capability of promoting the cracking of
natursl or petroleum gas oll and wes fcunﬂ o be uneconomical for use
in catalybic cracking oper»tioﬂa due to the fnct that it had hecome con-
taminate& dufing use in the cathlytic cracklng plent with harmful naterial
such a8 iron and its compeundsi

The conditione bnd results of the teste or runs which were made
are get forth below in tabular form, The feed charged throungh to the
treating vessel in the drawing was a normal 1iquid hydrocarbon synthesls
product formed in the presence of Bn iron catalyst, The material had an
end bolling point of ebout 600°F, with adout 75% of the peterial boiling

in the grsoline bolling range. The ‘teats were mafe in a fixed bed unit,

At Feed to
¥ . ’ " Catelytlc
Runs N Unit I 11 11 1V
Temp, Catalyst (Top)°F, o1k 920 RY8 953
Temp, Catalyst (liddle)°F. 918 9ok 899 9l

Temp, CEbalyst (Bottom)oF. 85k 866 903 950

Temp, Catalyst (Average)°F, 295 897 900 951
. Temp.Lead Bath, °F. 956 950 91% 958
Wt,¥Water, Besed on Feed 0 0 0 0
o Resetor Pressure, Lb.[Sq.In.Gage 0 0 0 0
o .. Cracking Peripd, HMin, 60 60 60 60
w7 11 Feed Rate V/V/Hr. 6.5 1,0 3,0 2.0
3.@&? leld a; Bagbd on Feed
Y Matérial Balance, Wi. 96,0 95,0 1019 100,3
: 10 Lb, Gasoline, Vol,% 58,2 63,8 86,6 66,0
C5-430°F,, Vol,% 75.3 54,8 60,2 76.5 62,0
Total Gy, Vol.% 0.0 20,8 19,5 5.0 18,1
Isobutylene,Vol.% e 5,0 6.4 1.9 6.6
¥-butylene,Vol. ~ —— 8,1 2.0 2.3 8.6
ﬁ?ﬁﬂobuﬁylene,Vol,ﬁ ——- 5.4 3,8 0.6 2.k
N-tutens,Vol,% ~— 1.3 0,k 0,2 0.3
Dry Gas, Wi, 0.0 15,0 12,6 3,0 9.3
Ou,Ft, /Bbl, - 528 377 99 285
“ Hydrogen,Wt. % - 0,14 0,10 0,03 0,05
Methane, W&, % — 1,52 0,80 0,17 0.6¢
Zthylene,Wt, % ‘ - 1,10 0,70 0,16 0,48
Ethane, W, - 1,10  0.80 6,19 .60
Propylene,Vol.% _— 13,8 12,0 3,3 10,1
Propane, Vol, — 2,7 1,65 0.4 1.2
-Carbon, ¥y, % _ b, 7 2.8 1.1 1,9
Gas Ci1,Vol,%® 24,7 g,b 11,9 15:9 15.2
1QquGasoline Ingpection - ‘ o
traviby, °API 63.5 Bl 3 65,2 63.1
4 D+D at 15R°F, 26,5  2R,5 18,0 26,
4 D+L at 212°F, 56,0  57.0 Ul 5 56,0
4 D+L mt 257°F, 6R,5 710 Bl 5 70,5
ASTM Octane 66,4 79,3 79.9 79.5 80,7
B CFR-Res,Cotane 71.3 89,7 90,3 90,% 92,2
_ . CFR-Res,Vct,*l.5 cc,
TEL 82,6 94, 6 96.7(+2,0) 96,9

{+2,0)




S1L8Y5H4

In the foregoing data, it is significand to note that in run
No. III a very high yield of gasoline is obtsin~d namely 86,6 volume
per cent. It is also pointed out that in run No, III an ASTM octane
number of 79,5 gasoline product was formed from the material forming
the feed having en octane number of 6%i%) un the (¥R research optene
basie this corresponds %o an increase of from 71,3 for thes pasoline
fraction of the feea stock to 90,8 for the product gasoline. It 18
also important to note in connectlon with run III thet omly 1,1 welght
per cent of the feed materiml was convarted to cerbonaceous materiszl,

It is also appareat from the date that for best results the contact
time should be relatively low, For examnle, where the feed rate Was
045 volumes of oil per volume of catalyet per hour the carbon formation
w;a L,7 wt, 4. Where the feed rate of oll wee one volume of oll per
_volume of catalyst per hour the cardon formation was 282 wt, %, In
run IV the feed rate was 2 volumes of oil per volume of caterlyst per
hour and here the yield of 10 1b, gasoline was higher than in runs I
end 1I, the coke formatlon was lower and the pctane improvement wes
_excellent., The temperature here was about 350°F,

It 18 guite apparent from the data that the feed rate of the
fresh material from the reactants must be of the order of 2 to 3 volunmes
of cold oil pér volume of catalyst per hour, Somewhat higher feed rates
may be used, say up to 5 velumes of oil per velume of ol per hour where
the-ﬁemperatﬁre is increaped up $o 950 to 975°F, Another significant
factor revealed by the data is that in the case of runs IIT and IV sub-
gtantial cuts of normal geseous olefins are formed, IThis olefinic

. materipl mey be polymerized to form normal 1iquid hvdrocarbone Dboiling
in the gasoline range thus increesing the yleld of the overall gasoline
product,

8ince, as pre vlously statad, it is a known procedure to sub-

- Jeet the synthetic gasoline produced by the reductlon of carbon monoxide

with hydrogen to an after treatment with bauxite for the purpose of

- 8
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improving the octane gquality of the gasoline and otherwise upgrading the
material, some comparative tests nave been mede in a fluld catalyst unit
ia which a comparisom was made Between a saveroly deactivnted sllica
alumina gel cracking catalyst on the one hand, and bruxite on the other,
The feed in both of these runs wee n synthetic -pasocline product which
contained from 83 to 8l volume paT cent of a 05-430"3‘. end boiling peint
fraction mixed with 12,5 to 14 volume per cent of gap oll, The con-
ditions under which the teets were mede, &8 woll as the yielde, are set

forth below;

Faad Spent
_8ilics—Alumina Gel Catelyst* Stock Catalvat Bauxite
DL AAckivity 22 13
Temperature, °F. 816 850
© Catelyst /01l Ratio 9 2.5
© W/[Hour [WH* 12 12
¥t.% Steam on Feed 26 23
- Reactor Pressure,psig, (top) 9 9
Reactor Feed,Vol.% of Totel Feed 95,3 93.9
Yields (Cutput Basis)***
10 1b,Gesoline, Vol,% R?,7 A3,2 81.0
Gravity, AP — B, 2 64,0
4+7, at 158°F, 25,5 29.0 20,5
+1, at 212°F. 48,5 55.5 LR, 5
4D+ at 257°F, Al 5 71.0 66,0
Motor Cctane ¥o. 68,6 1,1 77.2
Regearch Uctane ¥o, 80,0 ab,1 88,0
Res,lLot,No,+2 cc,TEL 82,0 59,1 9.8
Cg-430°F, VI, vol,% 80,1 75,5 72,0
Total Cy, vol,? _ 3.0 7.1 5.5
" Isobutylene, vol.% ‘ ( 1,6 0,8
n-butenes, vol. (2.6 L.? k0
Tagbutane, vol. . — 0,3 0.1
n~butans, veol. 0,4 0.5 0.6
Dry ges, wt.% 0,2 2.9 2.0
2 /ool 77 60
as Gil Bottoms, vol.% 16,7 8.9 11,5
Sarbon, Wty % 1,6 3.0

* Containing 12-14% alumina, the rempainder being silice gel,

w% Tn normal cracking the feed rate of odl is such that from about 1 te 3
pounds of cold o1l per pound of catalyst in the reactor, AI° fed each
hour into said reactor, Hers 1t vas 12 pounds of oil per 1b, of
catalyst in the reactor per ‘hour,

#%» Bnged on actual fleshed feed to the reactor.

- It will be noted from the foregoing table that the cracking
catalyst having a T+L activity of 22 yielded B3,2 volume per cent of 10~
pound (Reid Vapor Pressure) gasoline as apainst Al volume per cent 10~

pound gepoline wheore bauxit.a was uged, It will be noted further ‘that




S18754

®oth the clear octane rating aﬁd the rating of the leaded gasoline (T8L =
tetra-ethyl lead) were superior in the run made using the spent cracking
catalyst, and it is also significant to note that the carbon formation in
the case of the spent catalyst was approximately 50% of that formed in the
run using vaurite, It is particularly interesting to mote that the re-
gearch octane number (clear) was about & numbers batter in the run using
. the spent catalyet than in the run employing beuxite, for this is a very
important difference in this high octene range, And with 2 ce, of tetra-
ethyl lead per gallon, the regsearch octeane rating of the gasoline pro-
dueed in the presence of the spent catelyst is increased to over 99,
As indicated, the treatment with spent cracﬁing catalyst re-
guite in the formation of clefins and & shifting of the doufln hond in

the olefin toward the center of the molecule, Infra-red analyses of

the G? fraction gave the results below;

Infrared A& as of Fractions
Syptheeis Bun Producy
Ireating Run Feed Ryn 1 BRun 2
Catalyst —— Spent synthetic
T silica-alumina
-,/ Temperature, °F. - 900 950
V/V[Hr, - 3 10
-~ Pressure, psig. - b 0
Res, O, W, (05.-430%‘.) 75.9 91.0 87.8
Glefin Type. who %
Alpha 5ty b b7 16,5
> Trans ) 3.3 21,1 25.3
= Cis h’-3 L]'r? 9'3
Tertiary bb 6.8 6.0
Pri-Subst., Ithylene 2,1 6, 3,1
. Tetra-Subst, Ethylene - 33,6 13.9
Wi
Alcohols 0,82 0.2k 0, 06
Aoids 1,8 0.1 0,36
Eaters . 0,60 0,0 0,05
Aldehydes 0,86 0,34 0.34
Koetones, R 0,34 0,32 0,77
TCTAL . 4,03 1,01 1,58

The olefine ses seynthesizaed are predominently of the aloha type,
with ths olefinic double bond adjacent to a terminal carbon atom, After
treatment with used cracking catelyst the predenminent olefin types ars.

first Setra—substituted ethylenes and sacond trans-olefins, Glefin

- ~10~
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{somerization occurs to &n pxbent roughly proportional to the severity
of the trestment, as irdicated by the pertinal conversion =ffected in
the high throughput run 2,

Now while the process of treating a hydrocarbon syntheels
product has been descrived in detail, 1t is desired to point out thet
the hydrocarbon synthesis product may be mired with a virgin or cracked
petroleun, gas oil and 2 high quality cracked or treated product is ob-
tained in good ylelds with low carbon formation, The smount of virglin
‘or petroleum gaa-oil should not, however, predominate at the mixture.

In the accompanyings drawing and the words which describe its

) operdticn in the process, the catalyst is in the form of & fixed bed.
Some of the runs, however, as previocusly stated, were made in & fluid
catalyst type of reactor, Since this techpidgue is now lmpwn, it 18
deemed unnecessary to describe 1t in detail. It will be sufficlent to
point out that, as usual, the catalyet 1= in the form of a powder heving
a particle size of from 20 to 200 microns, with the ma jor poftion heving
a particle size above ho microns, and that the hydrﬁcarbon in vapor form

- ip paseed upwardly thyrough the trester contalining the powdersd catalyst
at a sufficlently low velocity to form a sort of bub¥ling ded or danae,’

[ turtulent suspension which has come to be known as a fluidized catalyst
ted, It might be added that the supefficial gas velocities in fluid
beds are of the order of 1/2 %o 3 oT 4 f~et per second, And by Yguper-
fiéial velocity", im meant the veloolty considered as though the
taactor conte}ned no catalyst, -
. To recapitulate briefly, the present inveontion relates to
improvement in the art of catalytlo treating of eynthetic normally liquid
naphthe hydrocarbons, uwsually containing sxygenated compounds sgsociated
therein, which are the product formed by réducing carbon monoxide with
hydrogen in the presence of en iron catalyaf, uswally a catalyst conp
taining a very small p°r cent of a promoter éuch ag potassium carbonate.

It has been found that by this catalytic tpeatment high ylelds of high

' . . ~1lm
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yirlds of high octane number gascline may be preduced, provided the

treatment is carried out in the presence of a sp-nt and contaminated

simthetlc gel cfacking catalyst. As comoared with the prior acknow-

ledged art of hauxite, treatment of the same or a similar product, a

gasoline heving a higher anti-datonstion rating or octane number nay

be obtained by practicing the process, ) . .
Instead of using a spent siiice eluming eel catalyst, a

sllica-magnesia spent catalyst {30-U40 weight per cent masnesla gel,

remaiﬁder pilica rel) or a spent bentonitic clay cracking catalyst

ney dbe useq,

= klso, the catalyst in reactor (3} may be powdered and

formed into 2 flnidized bed by causing the oil vapors to flew upwardly

in aa%d reactor at a superficlal velocity of from about 1/2 to 2 feet

per second. The fluldized catalyst technique 1s now well-understood

in the petroleum oil industry,

In the claime when spealting of n "high feed rate", we mean
& ferd rate of about 3 to 5 volumes of cold oil oor volume of catalyst
Per hour in the case of a fixed bed of catalyst: and, in the case of &
flnidized bed of catalyst, 1B meant, say 10 %o 15 pounds of oll feed
pér pound -of catalyst in the reactor, per hour,

Some modifications suggested by those familiar with the art

can be added without department from the epirit therecof,

~12w
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THX EMBODIMENTS OF THE INVENTION IN WHICH AN HEXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

]

1. The method of impriving the quality of a synthetle
normally liquid hydrocarbon product formed by reacting carbon
monoxide and hydrogen in the presence of a synthesis catalyst, ;
the major portion of which boils in the gasollne bolling range
and contains oxygenated compounds and large amounts of alpha |
oleflns which comprises subjecting the said product in a reactiong
zone to the influence of heat in the presence of a spent and
contaminated cracking catalyst contalning silica and alumina
that has become deactivated in the cracking of liquid hydrocarbon%
80 that 1t has a D+L value of not substantially above 20 during ;

a relatively short contact time corregponding to a space

velocity of approximately 2-5 volumes of cold oil per volume

of cétalyst calculated on a fixed bed basis at temperatures
of from about 800°F. to about 975°F., the space velocity being i
the higher the higher the temperature within the range specified,

and vice versa.

2. The methed as set forth 1n clailm 1 in which the
spent cracklng catalyst contains silica and alumina in the ratio
of about 86-88 parts by weight of silica and 14-12 parts by |
welight alumina.

3. The method as defined in clalm 1 in which the

spent cracking catalyst contains iron material to the extent

of about 0.3 to 1.0% by welght,
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4, The method of improving the quality of a synthetic, !

normally ligquld hydrocarbon product formed by reactlng carbon
moncxlde and hydrogen in the presence of a synthesis catalyst,
the major portion of which boils in the gasoline boilling range
and contalns oxygenated compounds and large amounts of alpha
olefins which comprlses subjecting the sald product in a
reactlon zone to the influence of heat and a fluldized bed of
powdered, spent and contamlnated cracking catalyst containing
sillieca and alumina that has become deactivated in the cracking
of liguld hydrocarbons so that 1t has a D+L value of not
substantially above 20 during a relatively short contact time
corresponding to a feed rate of approximately 10 to 15 1bs. of
0ll feed per pound of catalyst 1n the reactor per hour at a
temperature of from about 800°F. to about 975°F., the feed rate
being the higher the higher the temperature wilthin the range

apecified and vice versa.

5. The method as set forth in claim 4 in ﬁhich the
spent cracking catalyst contalns sllica and alumina in the ratio
of about 86-88 parts by welght of silica and 14-12 parts by
weight of alumina.

6. The method as defined in clalim 4 in which the

spent cracking catalyst contains iron materlial to the extent

of about 0.3 to 1.0# by welght.
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T. The method of improving the quality of a Bynthetic,
normally liquld hydrocarbon product formed by reacting carbon
monoxide and hydrogen in the presence of a synthesls catalyst,
the major portion of which boills in the gasoline boiling range
and.contains oxygenated compounds and large amounts of alpha
¢lefins which comprises subjecting sald product in a reaction
zone to the influence of heat in the presence of a spent and
contaminated cracking catalyst conslstlng essentlally of about
88 to 86 parts by welght of silica gel and 12 to 14 parts by
welght of alumina and about 0.3 to 1.0 parts by weight of iron
material which has become deactivated in the cracking of liquid
hydrocarbons so that 1t has a D+L value of not substantiallﬁ'
above 20 durlng a relatively short contact time corresponding
to a space velocity of from about 3 to about 5 volumes of cold
o1l per volume of catalyst per hour, calculated on a fixed bed.

basls at a temperature of from about 900°-950°F,

8. The method as defined in claim T in which saild
synthetic hydrocarbon product has an end boiling point of about

600°F. and contains about 75 volume per cent of hydrocarbons

bolling within the gascline bolllng range.
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Certifled to be the drawlings rafarred to

In the spacificatlon hareunto attached. 4
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