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This Ioventlon rdlates Lo an improvement in the synthesis
of Wpdrocarbona from carbon monexide snd hiyicogen whereby the yiald
of gasecus olefine ia greatly improved.

In the normz} opsration of the hydrogcarton sypthesis process
In the presence of jwon cabelysts, the gassous hydroscarbons produced
are predominently of the paraffin serdiss which are lsss woluable than
the correaponding clefina. Aecowidng to this irventiem, hydroearbons

ara formed by the reaction of carben momordde and hydrogen in the

preaenss of iron catalyste subiscted to tha aclion of = volatils compound
.of load. By this meanws, the gasapue hydwoecarbons formed in +he
roastion are predeminsitly of the more degirable olefinic ssries,
Treatmant of thﬂ lron catalysbs with the wolabile leard
comprunds is parried out by passing the lsad compounde twer the
activated catalysts ab on elevated tsmpamﬁre sufficient to deeoaposs
the lead compound wherehy Lsad ip distrlbuted over the catalyat. To
achisve p umiform dlstribtation of the lead, $he 1iron catelyst is
prefarably mainbeined am g f1aid bed durding the treatpett, and the
wlatila lead eompound ip introduced as a vapor with & carrier gas
uged to fluldize the catalyst bed. A convenlent carrier gy for this
marpose is frequently ths synihesia gas which Ls compesed of earbon
monoxide and hydrogen. -
Treataont of the iron ua'balara.t, with losd ingreases tha
formabien of gasaons olefins wocompanisd b:,r a slight deprease in the
achbivity of the catelyst as mensursd by the conversigon of s;‘_m-l:hssiis
ges to tobal hydregarbons 2% = glvan reactlon temporzburs, The effeet
of the laod treatmimb o the formmtdan a,!‘ gadeous olefine persists for
a pralonged pardod of opsTabion Tmt praduelly daereases, Howewsr, on
further breatment of She catalyet witk ths volatile lesd eoupmmd, tha
coneentration of gaseens clefins in ths hyﬂméaz“bon products was amain

Tound to dnerzase.
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A preferved class of vwolatile Lead compounids for vae in this
nvention are the Eotraslkyl compounds of laad, sueh as tetramethyl
lead, tetrsetiyl leas, Letrapropyl lead, diethyidipronyl lead,
diethy2aibutyl lead, and ths 1ike, The tetraallyl load coapomyls are
waally waporized with the synthesis gos and decooposs =t rescidon
tamzeratires of 200°C. bo 45070, to distritute lead threughout the
catalyst bed. The swount of lead introdncad to tha catalyst s a

volatile lsad cempound 4s not large, and such ameunts {based on the

lead contsnt of the lead compound) may vary from 028 te 5% by weight
of the catalyst as & total in 2 single peried of treatment.

The fellewing wamcles will illusireto the practics of this
invertdon: -

EXWMeiE T,

& magnstic iron ore conesmirate was cimshed and greand to A
particla sizme ronge of 60 to 200 mesh mo that it was capable of being
fluidized, (me mdred smd aeventp=five (175) zrams of the catalyss
was plaged dn a ene-inoh L.D. reactor snd reduced fur amroximabely 24
hours irith hydvogen which was passed ever the catalyst ab 525°, ab
atoospheric pregsuers and with 3 spage valocity of 56O,

Syuthesla was then started with the reducsd catalyst by
passing syntheein gae (24 100) ab <00 poig, with a space velodity of
8000 over the cataiyst atzi.%'-“c. The: cmvaﬁi-:an &t thie peink was 333
ard tha olefir comtent of the ¢ -0 fraction wes 43%. The prescure znd
arasa valocliy wera thep 1a=.-rere§ ti &0 patg. and 2500, respecbively,
wherenpon the eooversion rose to 45%, but the olafin content of tha
L L Fraction rowstned sbout the sams,

24 The synthesis gas was then passed ’bhmugh a satorebor
eontaining tetraathyl lead st 20°C, The smount of Lead added to tha

pas as fabracthyl Iead |iammni‘.ad to Ol graw {16 gram of PO(C H } )

per howr. Addition of lead fetrasibyl ot this rate mn‘tiﬂuedzi‘gr#elwan

hours, after which It was neceseary o raisze tbe reacticm bwmperature ta
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32E%G, to abtain a caeversion of 248 in the symbhesis reaction.
The rate of zddition of lead ap lead t-at.ra.i_:t.mrl wae then ralsed o
one gram per bour for a pericd of one heur by raising the gaturater
teaﬁperatum o 6'D°G., tfter the laat additicn of lead, 1t- WaS nnceasar;g
to reise the re&c-tion temperabure to 400°C, to obtain a reaption
waoverslon of 30%, _

idditien of 1%ad in the menner describad ciused & merked

Ingreage 1o the olefin econtont of the ¢ -~ 0 frastion as showm In ths

2 b
data tamlated below:.
Age of Catalyst, hours ' 3 15 24, 26 a8
Tobal lead added, prams 0 1 2 2 2
Inlet space vdlosity{a} 8000 2000 2550 2650 2750
80F/or,. /OF of catalysh
Presgurs, psig. - 200 &0 £D &0 B
Temperataure, “C. 250 Iz M0 4K 40
Coumeraion, Z(b) oo 26, 25 pel] 32
flefins in & -c;rm:‘.un,z 33 . .70 oL 87 &7
2
Watepr-Garbon dioxide ratio
in exlt gases ae
00 /ico + H O}, Mole & 14 1y i 15 2
2 2 2

{a} Bassd on original packed volume of wnrednced satalreh.

(b)EConveraion = Tolumes of (GO + H ) reacisd
2 2 X0
Total volumes of fresh feed gax

ELAMPLE 2,

In ancther experimant, psing a flyidized meduead faconiies
gontentrate cathlyet, 3 sltlar inerease In the formaiion of Saseons
plefing occurred upoa the addition of tetrasthyl fead. 4 detailad
analyals o the products formed was mada, as shoem in the data belear:

Aga of catalyst on

siTEEm, hours & 14 Lol
Total lsad added, grams a i 1
Inket space walodily,

SLT . OF of catalyet 2607 2650 250
Propsute, peifa (4] 60 &Q
Temparatura, 8. 250 338 XY

Conwersion, & DG . %= L
Conatituent, % of _

tngal hgwimcarhons

ceroon atom bavis ED



G ﬂp.ﬁ 22,8 32
4 .
6.8, 1.3 2.1 9.5
CH, 13.2 L.B Y
Gyt 7.0 13.2 1.1
A 7.6 1.4 1.6
6 Hy 2.6 65 g2
Ghﬁlﬂ 5.5 5 i
GS Y. 54 o9
Cgt : 20 15 18
o3, B9 95.1
10 6, Oletin ' 10,9 28,4 5.7
-’
. GE-E,Paraffin . 26.3 Tali ]
Okafin din cz-uh
Frochions, “4 20 B Bl
uazf{cnza- EZO}, Hole % aF a7 h5

ta} After 14 hours, the catalyst was reduced witic hydrogen for
12 hegys at 45070. and one aipospheTs prasmare,
15

(b:.l For exmmle, in a gas mivtupe whosd- cotuponents are in the ratlo
of 2 moletnles of mthana-mi {1 carbon abom par- mleuula,]
L mlacnle of sthma. —EH earb-:sn etoms per mnlaculug
2 moleeules of propama ﬁ (3 carbon atomo per melacule
thare will be a total af‘?"ngn zorhon. atoms in £iw moleculan of
the mixtore, and the percantage distribubtion of the hydrooaritons
ol & carbon atom besis ipcompubed as follows:
CHy = 22} x 100 = 208
0
c = 1 x3x10)= 2
ODH = 2x3=x100« &0F
38 0

1.
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HUMPLE 3, | -

& longer erpordmert was run than ths proeceding two exarplaz
in which tetrastiyl lead was addsd ab imbtervala to the synthesiz ges and
passed through a fluidizsd iron catalyst to determime the frwumcy at
which lead showld be added to matmtain s high fo;!mtcim of gasecus
olefins. The conditions amd results of the mm are given below; the
smommt of Lead addéd bedng thet etated resultiﬁg from the introduciion

of largsr amounte of leud tutrasthyl.

- fonditions

Gatalyst ~ 500 Grams of reduned magowtic iroh ore
fyathesis pas ~ 71,1160
Praszurs - Zﬂa pelg.
Space veloclity - 23X
Rzemtts
Catalyet {ms. Lead % C,-0, clefins in
Apw, Added st Pemperaters  Jomversion  TotEl
Hors fimsy Shated “Ga : protunt, by welght
Ly ] g N 25
3 2.8 253 1%.% al
74 - 307 35 3
11y == 02 a5 oo
133 1.35 1k - %
2.5 - 300 P o
25 0,65 2% 2 33
=5d Q.87 325 L% 37
a7 - A3 &2 !
208 0,59 A L3 36

These results show that an ineresss in olefin fraction
oepurted following sach Introdagticn of lead dwwing the perdod coversd
by the data of slipghtly over ten dsy3, The inersssed convereionsz with
the lead treated cabalyst were canged by the teaperaturs increasssg

ragerded in the fable.
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THE MMBCOTMENTS OF THE TEVENTION IN WHICH 2N EXCLUSIVE PROPEETY
(R PRIVILEGE IS CLATHMED ARS DEFINED A3 PULLGES:

1. Process for the eymthesis of hpdrocarbone-which comEpris o8
passing a volatile compound of lead over &n lrom Dbass catalyst and

passing carbon monoxide and hydrogen orer tne cateiyat thea treated.

- Progass as claimed in ¢laje 1 in which the lead componnd

is tetraatlkyl lead.

e Procesg as claimed in olaim 1 in which the lead pompound

is tetrasthyl lead.




