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COMPLETE SPECIFICATION

-An Inip;-ov'ed. Process for the Synthesis of Hydroﬁarbons

(A eommunication from Srawoamp Om
DevnroempsT CoMpANY, 2 corporation
duly organised amd existing under tha
lows of the State of Delaware, United

3 States of America, having an office at
‘Linden, Wew Jersey, (Untted States of

Amorica). : -

¥, Qomnrap Arxoro, a British subjeck, of
29, Bouithampton Buildiogs, Chancery
Liane, Tondon, 'W.(.2, do hereby declare
the nature of this invention, and in what
marpeer the same lg to be performed, to be
pexticularly described and ascertained in
and by the -following statement:—

16  The present invention relates fo un
i-m%mver -Fischer synthesis of hydro-
Carions. : ) :

It is & main objee} of the présent inven-
tion to offect the symthesis of normially
liqrid  hydrecarbont  from  carbon
monoxide and ‘hydrogen in the presence
of o fluidised catalyet under eperating
canditions and employed means directed

. toward effecting ingreased efficiency.

T is a spesific ohjeet of thiz invention
to maintain a fuidized mass of catalysé
in o high stete of aciivity and as an add

- therebo confinmomsly or intermittently

remaving waxy end ofly materis} there

80 from. :

I the accompanying drawing, thare is
shown diaprammatieally en  apporatus
Tayout in whick & preferred muﬂgﬁca’r.inn
of tke invention may be earried into offest.

33 In the synthesis of hydroearbans from
oarbon monexide end hydrogen performsd
in the presence of a flnidized mass of
catalyeh, i is wveecssary to lmis the
ameunt- of wax or liguid oil carried on

40 theealalyst to avalusbelow that at which
the flnidizing characieristios of the catd-

Igst  Tecome - adversely affected.”” To

accomplish this resuft according #o the

present invention, o portien of the catalyst

4% i3 withdrawn continuously or inter-
mittently from the reaction zons, and gub-
jected to a de-waxing or de-oiling cleans-

-
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ing treatment and thew returned to the
reactor, the cleansing of the ratalyst
being  accomyplished Eiy heating 1o 00
volatilize snd remove oily andfor waxy
mglerial therefrom.

The removal of o0il or wax from the
eatalyst can be gceomplished by maans of
aolvents as disclosed in eo-pending Appli-
eation No. 15746/45 (Serial Na. 800,580).
As previously indicated, the present
invention ralates -to fhe removal of oily
and material from the eatalyst by
means of volatilizatien, : 60

Tn carrying the inveniiop izfo prae-
tinal effect the synthesis reaction and the
vl or wax removal step are ench prefer-
ably condneted in two or more stages. For
purposes. of illustrating the invention, a 60
twp-gtage operation will he deseribed,
with reference to-the npperatus illustraled
in the accompeanying drawing,

Referring to the drawing HEl) and (LA}
repragant o palr of verticul cylindrical 70
regebors of the fype commonly nged in fuidg
catalyst systems., Jn gemeral These
reactors are cylindrieal in their main
portion hut bave covnieal bases and crown
pleres and also carry a -screen or grid TA
loested in the. bettom thereof, through
which the gasiform material passes as it
anters the mass of finidized eatalyst. In
the drawing the syniliesis gas comprising
a mixture of 00 to H in which the ratie R0
of H, 1000 is about tive to one by volwme,
enfers the ‘system wvia line (2), passes
through s heater (B} (if a healer iz neces-
sary) amd them eniers ai the bbltom of
reggtor (LY as ehown in the drawing, g5
These reactors have been deseribed in
prior disclosares and sizce the form and
slructure-of the said feartors do not go o
the hagrt of the present invention, ¥l will
net be nocessary fo deseribe them herein. 90
The reactors {1} and (1A)-ave onerated so -
that the wmain hulk of eafalyst is with-
drawn from the bottom thruugh lines ()
and (8A) from reacfors (1) and (1A} re-
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spectively, und the hot catalyst is pussed
{krough coolers (4) and (4A) respectively
te remove 4 portion -of the exothermie
heat which is released in the sald reactors,
8 It is within the purview of the inveniion
to dispose the cooling means within the
reactor and in this case there would he no
outgide ecireunlation as shown throngh
eoolers (4) und (4A). The fluidized state
10 of the calalyst in the reactors (1) and (14)
is mainteined, as is kmown, by controlling
the net upward veloelty of the gases or
vapnrs in the range of from % to 5 #f. per
second, preferably from. 1} to 3 ft. per
15 second where the catalyst fas & particle
gize of from 100 ta 400 mesh. This flow
rate results in the formation of a dense
phase suspension baving an upper level
* whick isvel depends on the amount of
20 eatnlyst left in the reaclor. Abuve this
dense phase upper level, the concentration
of catalyst in the gases drops sharply se
that the reaction goses withdrawn from
- the reactors through lines () and (6A)
25 contain only 2 relatively smail quantity of
catalyst. 1t is preferable lo pass the
gases in (6) and (6A) thrangh dnsh
collectors sueh as centrifagal separatons
01 electrical precipitators to remove the
30 last traces of catalyst, The reaction pro-
dmeta are condensed in coolexs (7) and
(7A) and collected in receiving drams (10)
and (10A). .
- Tt will be noted that the catalyst with-
856 drawn from reactor (1) atter passing
through a cooler (4) s in part passed
through a line (12), earrying a flow-
_ ronfrol valve (13}, into Iire (2) whare it
is mixed with the inecoming gas formed
40 into a suspension in line (2} and then
carried back to the reactor, However,
another partion of the eatalyst passes via
line (14} after it is admixed with gaseous
:.. material from line (16) and formed intn
45 s suspension, through a heater (20) end
thenee via line (21} into reactor {1A). It
should be pointed out that the wmeon-
densed vaporz in line (18) may contain
-« quantities of earbon dioxide. and since
50 this is o diluent It may be advisable to
pass the cooled vapors throngh 2 serubber
{8) ronfaining an aquecus solution of.
- say, sodfum hydroxide or some other
. known meaterial in which rarhon dioxide
55 is soluble for the purpose of removing the
said earbon dioxide. ‘
It is alsv pointed oub that in o larme
ingtallation, heater (200 mav mnot be
* required and therefore its use is optional
80 depending upon eonditions, Reactor (14)
operates as hoth a synthesie reactor on the

aided in effecting thia vaporization by

- (49BY aad the ernde

unconverted €0 and H, coming from
reactor (1} and as a siripper for the wax
and oil deposited on the eatalyst. The gae &5
leaving (1) is covled to condense out the
Leavy eonstituenis se that I can re-

-vaporize heavy compoments from the

calalyst removed from reactor (1) and is
operating reactor (1A) at o lower pressure 70
and a higher i{emperaturs than unsed in
{1). The stripping of oily and waxy
material from the cutalysé in reactor (LAY
is forther aided by withdrawing a portion
of the gaseous material from  (1DA)
throagh Tine (22). pumping it by pump
(23) through a healer {24) and thenece dis-
gharging 1t by line (25) to reactor (1A).
The material in line (25) carries in suspen-
sion catalyst recovered from eooler (4A)
via line (28) carrying a flow-control valve |
27} whick permits the withdrawal of ~
catalyst Irom the cooler (4A) and i dis.
charged into the gasiform material in line
(22) where il is formed into a suspension, 85
Anoiher porlion of the eatalyst cocled in . |
(4A). iz withdrawn through a pipe (30
carrying flow-control velve (81) and de-
livered inlo sald pas Tine {2) where it is
formed intn a suspension and carried info 90
regetor (1) in the manner indirated in the
drawing. . o
. Referring again to receiving drum (104)
info which the product from reastor (1A}
is first delivered, it will he noted from 96
the drawing that 2 pipe (40) projects from
the top of the recefving drmm .(10A),
passes through = cooler (41) and by this
conduit means gasiform material in (104}
may he withdrawn from the latter threngh
(40}, .eooled und condensed in {41} and
collected In a serond receiving drum (168)
which is mainteined at a temperature of
ahont 100° F.° The water. and product
formed in the process is withdrawn from
(10, Y10A)Y and (10B). “Water is with-
drawn throuch lines (49), (49AY and
product from lines
(50A) and (50B). . .
to operating conditions, the follow- 110
nis are preferred, The catalysts men.
tioned in the tubnlar view below eontain
the following ingredients. The Co-Mg0
catalyst rontains cobalt, the aclive rom-
ponent. magnesia as a promoter and Idesel.
gubr as the earrier. For example. the
mtahrst may contain 32% cobalt, 639
Lieselgnbr and 5% magnesia by waight,
The iron eatalyst i= over 459% iron with
possibly AY% of oxides of allnli metals, 120
eopper oy aluminum. <
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et T T - ' Broad Rangs .-I’fgferred Bange
" " Catalyst. o Co.—MgO ' Te Co—Mgt)- - Fe
| L Temperature °F. - g75-50 30700 390435 550650
5 2 browm peig. - 10160 W50 15105 100800
A g@ﬁhﬁfﬁﬁfﬁtﬁfé. - 50500 A0—1000- 100800 200—700
4. Conversion of 00%, - B0 Bu-90 B—T5 6075
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Broad Range

I Pr_éferred— Rauge

"Catalyst

Co—Mgz0 Fo ' (‘n—MgD Fe
L. Temperature *B. . . 5900 5.5 10250 10—100
Higher than Reactor-T R - ‘
16 2. Pressure p.s.i.gq. lower - o .
than Reaetor T . - - 10—1560 B—ang 15106

3. Feed Rate =
4. "Total Conversion CO%  * B5-.100

5. Recycl(; Gas Vol/ Vol

20 Feed Glan - - -

0.6—10

Angther important aspect of the inven-
n is thet the reactor (1A) is of smaller
volume thar (1) and preferably has g, glue
of gbout one-third ihat of the larger

26 reactor. While a two-stage aperation
hag heen desczibed for s thesizing hydro-
carbons from (0 ang y it 15 to be dis-

tinetly understood that thres or more
stages may be unsed 4o eceomplish thig
80 result, :

To recapitulate briefly, tha present
invention is based op the proposition that
hydrocarbons may be synthesized fram
CO and H continuously ueing the so-

a5 called flgid catalyst type of opergiion,
bereinbefore deseribed, ™ In this iype of
aperation materials which gre Bguid
under operaling conditiong interfere with
and impede good operation of the system
40 because they interfers with the fluidiza-
‘ton of the catalyat, Thexefors, in order
to correct this insuffteiency the cotalyst i
continuously oy intermittently withdraws

| Gas from Reactor r- - :

ST ’ Within apace ye}O(‘ity 'limitﬁ indiﬂ&fﬂd. B ]
* Uior Beactor T -~ -2 7 . o

100300,

L B510p T9--95" © 75—o5

0,510 1—5 1—5
from the reastign _Z0he and
1quid or waxy material by volatilizing off 45
the said oily op Wazxy material and e.
turned in mbstantially flry condition to
the reaction mome whera " it g - betier
adapted fo he Huidized.
aving now. particelarly deseribed and 50
aseertained the natore of the said inven-
. - whiat manner the same g to
bs Péerformed, 5s eommunicated to me
my foreign correspondents, T deolara thel
what T claim is;—
1, A process for the synthesis of nop.
mally Jiquid hydrocarbong by the reaction
of carbon monoxide

and hydrogen in the
Presemce of o Fischer synihesis catalyst,

wherein the catalyst is’ maintatned gy a 60
fluidised ass in 2 reaction gone main.

siripped of

a5
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stripping zome in which it is heated fo
volatilise the wax and ail, the dewaxed
catalyst being reeyeled to the reaction
sOne, e :

& 2. A process aceording to Claim 1,
wherein a stripping gas or vapour is
passed, threugh the stripping zene to aid
the volatilisation of the wax and oil.

3. A process according fo Claim 1 or

13 O)aim 2, wherein the siripping zone is 2
second reaction zone, a gasecoms fraction
of the reacted products from the fizst
reaction togather with a parh of the eon-
taminated ecnfalyst withdrawn from the

15 firs} reaction zone betng charged into the

second reaction zone, and dewaxed cata-

lyst beimg eontinuously withdrawn from
the second reaction zone und reryeled to
the firat reaciion zone.

4. A process according to Claim 3,
wherein a gaseous fraciion of $he reacted
products from the second reaction zone is
admized with s part of the dewnxzed oata-
lyst withdrawn from the sceond resction
25 zone, sud the admixiure recycled to the

second rezetiom zoma.

5. A process aceording to any of the
preceding claims, wherein the catalyst
recycled to the reartion wone or zones is

30 first cooled.

6. A process according to amy of the
preceding claims, wherein the tsmpera-

" 20

tare and presure in the sicipping gong are
higher and lower respectively than thosa

in the reaetion zone.

- 7.A prueess aceording to Claim 6,
wherein a cobalt-maguesia catalyst is
employed and the temperaturs is from
5&—'_«133‘ F. higher and the pressure from
10-=600 1b. fsq. in, lower in the stripping 40
zomie then in the reaction zone. '

8. A process according to any of
(Hlaims 3 to 7, wherein the second reaction
zoné  is substantially smaller than the
first reaction zome, preferably about one 46
third as big.

8. A process zccording fo any of
Claims 3 in 8, wherein the reaction eon-
ditiona, catal;ists, and rafios of earbon
monozide to hydrogen are those herein- &0
befors set forth.

H) A provcess according o any of
Cleims 8 to 9, whersin the gaseous frac-
tion withdrawn from the first reaction
zene and passed to the second reartion 55

“zone, 19 first passed throngh an absorption

chamber for the removal of carbon
dinxide,

Dated thia 21st day of January, 1046,
- D. YOUNG & CO.,
.30 Bouthampton Buildings,
. haneery Lane, London, W.0.2.
Yo s o Agents For the Applicant.
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