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This invention relates to a method of control-
ling exothermic reactions and bertaine more particularly
to a method of controlling the temperature of catalytic
gas reactions to maintaln the reaction temperature within
desired limits.

In many chemical procoesses involving the
reaction of gases, the temperature maintalned dstermines
the nature of the end producte and in order to produce
the desired products the temperetu:e muet be meintalned
within close 1imite. In meny such reactions the liber-
ation of heat during the reaction makee it diffioult to
maintain the required temperature control, Many reec—
tions which are theoretioally possible and can be
attained on a’ laboratory ecale cannot be carried out on
& commerciael scale due to the amount of heat transfer
surface necessary to remove the exothermic hea$ of
reeetion.

Moreover, in meny oomne:ciel processes in-
wolving the reeetion of gases the rate of reaction is
limited by the amount of heat which can be removed
from the reaotion zone.

For example, liquid hydracarbons: within the
motor fuel boiling range cen ‘be produced by passing "
oarbon monoxide and hydrogen, in the ratio of one part

f of carbon monoxide to two parte of hydrogen by volume,

o over R:3 euitable hydrogeneting and polymerizing oetalyet

providing tha temperature ie maintained between ebout
375°F and 410°F However Af the temperature is main-

tained meterially ebove this range, exoeeeive quentitlee

of gaeeoue'hydrocarbone,_euch ae methane, are produced

-
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and at temperatures balow thie range very little, if any,
reaction is brought about. This reaction, however, liber-
ates about 70,000 B.T.U. for each 1,000 cu., ft., of gas
rescted. It will be readily apparent, therefore,
that an excesdingly difficult heat exchange problsm is
involved to remove such a large amount of heat from the
reactiop zone and at the same fime maintain the resction
temperature within such close 1imitas. |
The hydrogenating and polymerizing catalyst

employed may be any of the well known combinationa,‘such
a8 nickel aotivated with oxides of aluminum, mangangse,
thorium, etd. |

While my inventlon will have a more genera]
applioation it will be of partloular adrantage in the
synthesis of 1liquid hydrooarbons from a mixture of
ca:bon monoxide and hydrogen. Liquid hydrooarbons can
be syntheeized from carbon monoxide and hydrogen accord
ing to the folloWing,equaﬁibn:

‘ n(ob), + antﬂa)f; (CHa)p + n(Hy0)

_ One of the principal objacts of my 1nvention
__is to provide an improved method for maintainlng highly
.‘exothermic gaa reactions within olosely oontrolled
:i_ztemperature limits.f | '
. : A further object of my invention 13 to;rovide
an 1mproved method of abaorbing heat from the raaution
‘zone in whioh gaaes are oaused to undergo axotharmic
" reaotions which requira a minimum of Heat exohange
:equipment . |
H AIfurthér'bbjeéfiof.myfihﬁqation'is %o pro-

#ide;dn;impro%ed proéeés.?o: ¢arrying out exothermio
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reactions, wherein some of the reaction products are
separated from the unreaoted gases within the reaction
gone to prevent dilution of the reaction gases by the
reaction products in Bubeequent seotions of the reaction
zone, '

Among the more spsoifioc objects of my inven~
tion 18 to provide a complete unitery process for the
production of liquid hydrocarbons from carbon monoxide
and hydrogen 1n a cohtinuoua~manner which involves the
continuous peeeage‘ef the oatalyst aﬁd a heat absorbing
medisa thtough the reaction zZone in contact with the
reactant gases at a rate which will meintain the zone
withih preeotibed temperature'limite, the separation of
reaction products from the GEtalyst gnd the heat
absorbing media withdrawn from the reaction zone, the
revonditioning aﬁd cooling of the catalyst and dhe
heat-absorbing media 80 withdrawn &and then retuirn to
'the‘reaotion zone,

i verioﬁa othex objects and advantages will be
ﬂpparent-from“theumbre detailed deecription hereinafter.

In aocordance with ny invention, the catalyet
ia suspended in a liquid heat abeorption medium and the
auspenaien ie pasged through the reastion zone in direet
; contaot with the reaction gasee paeeing therethrough.-

The reaetion zone is provided w1th gas liquid
contaet elements, oonstruoted :1:3 hereinafter deseribed
. eo a8’ to: eahee intimate contact between the reaotion

gapes and the catalyet euspension while preventing the

' catalyet from separating from the heat abeorption medium..

4
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The liquid heat absorption medium may be sub-
stantially unvaporizable under the conditions obtalining
wilthin the reaction zone or it may be partially vapor-
izable sc that & portion of heat liberated by the
reaotion is abporbed by vaporization of a portion of
the fluid medium. The fluid medium should be relatively
inactive but should preferably have a relatively high
solubility for the reactants 80 that they may penetrate
the fluid film on the catalyst surfaoe and directly
oontaot with the catalyst, more especially a preferential
solubllity for the reactant, the actlvity of whioh most
favorably lffeots the yield

_ In the synthesls of liquid hydrocarbons from
oarbon nonoxlde and hydrogan it is also desirable to
employ a fluld medium having a relatlvely higher solvent
power for oarbon monoxide. |

As another phaae of mny 1nvention, I employ =&
oooling medium which has a relatlvely high solvent power
for the products of the reaotlon as well 28 for the _
3reaotants so that a8 aubstantial portion of the reaction

.f‘produots may ‘ba withdrawn frcm the reaotion zone w1th the

' w_wheat adsorption medlum and thereby reduce the dilution

o
__o; reaotants with reaction produota in subsequent seotions

'of the reaotlon zone

Among the fluids Wthh are partlcularly sultable

as a suspenaion medium for the catalyats in the aynthesis-

'1of liquid hydrocarbons from’ oarbon monoxide and hydrogen
_are oxygenated organic compounds, suoh aa aloohole, ethers
and esters, containing over 20 oarbon atoms For example

'oxygenatad compounds produoed by partial oxldation of



_ ing the construotion of the bubble traye.
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paraffin wax and petrolatum, particularly oxidation
products which have been hydrogenated to render them
relatively stable, may be ﬁaad to advantage.

While such oxygenated compounds are particular-
ly advantageous Aue to thelr relatively high sclvent
power for carbon honoxide, cher heat absérption liquida.
nay bé cmployed, such as hydrooarbon fractions ranging
from gas oil to, and including heavy lubricating oils or
potrolatum. Such hydrocarbon fractions may be obtained
from the proocess or from an extraneous source. Also.
inorganic compoﬁnds, such as metallio salts of organic
or inorganic acids, Iiquid under the conditions maiﬁ—
tained.within the reaction zone and aqueous salt solu—
tions may be used. _

With the above nature and objects in view,
my invention will be best understood from the more de; !
talled desoription hereinafter in whioh reference will
be.made to the ﬁqcompgnying drgWing‘in»whioh; Figure 1
is a di&grammatio_illustration-of apparatus auitable for

carrying the invention into effect, and Figure 2 is &

‘fragmentary éection&l view bf the reaotion chember show-

In the following detalled description the 1nven—

2

tion will be described with respaot to the formﬂtion of
liquid hydrocarbona from carbon monoxide and hydrogen, it

being understood that the invention, in some of ite

N broader phasea, will have more. goneral applloatlon.

Referring t0 Figura 1, the carbon monoxide and

hydrogen to be reaqted in the‘ratio of qbou? two‘vo;umea

‘of hydrogen to one of oarbon monoxide is introduced into

the reaotién 6hambér 10 thrpugh line 11 at_a toemperature

—6-

[
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of about 370°F;, whereiln the reactant gases pass in
direct countercurrent contact with the ocatalyst suspended
in a heat absorption medium of the character hereinbefore
desoribed. The reaction chamber ie provided with suit-
able gas 1liquid contact elements such as bubble trays 12,
to effect intimate contact between_the gases and the
fluld medium, The gas liquid contact elements should be
B0 constructed as to cause oonstant agitation of the
suspension to prevent the catalyst from Beparating from
the heat absorption liquid medium within the reaction
zone. The conatiuotion shown in detail in Figure 2'1ig

of particuiar‘advantage. In aﬁcdrdance with this con-
struction, the vapor noZzlea‘IS'in the-ﬁubbie trays 12
are upwardly curved and the bell capes 14 are in the form
of & mushroom to provide a atream lined oonatruction 8o
ag %o avoid the formation of pookets in whioh the sua-
penaion might collect. 4e shown, gome of the'bell caps
are provided with downwardly extending tubes 15 through
whioh the Buspension overflows from cna tray to thc next

uzsucceeding lower tr' . The end of the tubea extend ‘below

"the 1eval of 11quidxin'the tray to provide 8 liquid seal,
lhﬁTha bell caps are ﬂupportad on- the trays: by suitable

Bp'dera (not ahown) In 1ieu of forming the ovarflow

1tubaa 15 in the bell caps ug ahown,¥33parate overflow

pipes for the llquid auapeneion may be provided

- The auspenaion may be introducad into the top

- _of the reaotion chamber 10 through 1ine 16 or through any
one- of wore. points longitudinally of the reaotion chamber

 ;_through 1n1et pipes 16' conneoted with thﬁ manlfold 17 &t

o tamperatura not exeeeding about 370°F Tha auspsnsion
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may bte preheated to the minimum desired reaotion tem-
perature of ebout 370°F., or before being introduced
into the reaction chamber or it may be introduced at a

somewhat lower tsmperéture and heated to reaction tem-

perature by the reaction products passing through

the upper portion of thg ohambe:. In the latter case,
the upper eectiﬁn of the reaction chamber aerves as a
heat exchanger. The suspension 1s passed through the
reaction chamber 10 at such & rate that a temperature
above about 4L0°F. is never sxceeded.

The amount of héat sbsorpiion liquid employed
will depend upon whefper the liquid 1is pirtially vapor-
izable or unvapor izable under the conditions maintained
in the resotion zone, the heat conductivity of the medium
and other factors,

For example, when employing oil as a heat
ii~' abaorption'medium having from 5 to 10% vaporilzed during
o its passage-through the reaction'zone, such aa »

refined furbine o1l having a flash point of from 330-
390°F., the circulation in the-neighborhood of 100 gallons
of”thé*oil'thxough the reaCtidﬁ'zone for each gallon of
‘1011 produced w1ll be requlred, When uaing a aubatantially
non-vaporizable oil such aa an oil having a flagh p01nt
: above 500°F. will require the clrculation of 200 or more
‘gallons. '
B The suepansion saturatbd with reaction producte
;after p3391ng through the reaction chambar is withdrawn
. from the bottom through Tins 18 and may be w1thdrawn from
jtha prooeas through 1ine 19 0T a part or all of 1% may be

'cooled to the desired minimum temperature and reoycled to

B
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the top of the reaction chamber after being subjected to
revivification and recovéry treatment. To this end, a
part or all the suspension may be forced from 1ine 13 by
means of pump 20 through line 21 and 22 to a heat exchang-
er 23, wherein the suspension is cooled to the desired
-minimum reaction temperature for mcycling to the reastion
chamber 10. The cooled suspension ie then passed through
lines 24 to the inlet pipes 16 and 16'. Before returning
suspension withdrawn from the bottom of the reaction
chamber, a part or all may be paased through line 25 to
suitable separatora, such as céntrifugea, filter-beds,
precipitators or settling tanks for removal of the :
catalyst and other solids. The separator unit is shown
diagrammatioally as rectangle 26. -The catalyst so
separated may be revivified and reused. Fresh oatalyst
to make up for that withdrawn may be introduced through
line 27 which merges with line 24. A part or all of the
liquid removed from the aspmrator 26 may be withdrawn
from the process through line 28 or recyoled to the
process sither direotly through lines 29 and 30 or after
first passing vie 1line 31 to a liquid freotionator such
as a A18¥111ing and fraotionatiﬂg unit or a solvent
'separator’ for Temoving surplus reaotion products. The -
1iquid fractionetor is shown diagrammatically as‘reut-
angle 32. A aolyent geparator may be used instead of a
distilling and fractionating unit whenever the differenoce
. in boiling range of the heat absorption medium and
absorbed liquid reaction products does not permit sepa-—
ration by distillation. When employing oil as the heat

absorption medium which is produced in the process or
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from an extraneous source, the liquid fractionating
equipment may be dispensed with and surplus cil removed
from the reaotion chamber may be withdrawn through line
19 or 28. 1If desired, a part or all of the total sus-
rension may be passed to the liguid separator 32 from
line 22 through lines 33 and 31 without first being
treated in separator 26 to remove solids therefrom.

Surplus liquid or reaction products separated
in the separator 32 are removed through line 34 and the
remainder is recycled through line 35,

Returning now to the reaction chamber 10, the
gasaous proaucta after passing through the reaction ;ham—
ber‘pass overhead through line 36 to a coil 37 located in
the.oondenser 38 from whence tﬁeypﬁsathrough line 39 to
g receiver 41.

The products from the condenser coil 37, after
paseing into the réceiver 41 sepéiate inte vapors and
liguid products. The 1iquid produocts which comprise water
and light liguid hydrocarbons are wlthdrawn from the

recelver 41 through line 42 and paseed to a water geparator

._ 43. The condensate is removed through line 44 and the
'.water.through line HS. The uncondonsed gases separated in

;:ﬁhg-:eceiver'hlfpass overhead through line 46.: If

desired, these gases may be withdrawn from the systenm

‘ thr6ugh Tine 47, or a pait or ail of the gases may be re—

cycled through 11ne 4 and compreasor 49 to the reactlon
chamber. for further treatment

While I have laid particular emphasis on the
method of regulating the temperature within the reaction
ohambar w;thin preaoribed limits, 1t will be underatood

that my invention in ite entirety embracea the complete

-10~
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process involving the eeparation of the reasction producta
from the catalyst and cooling medium, the separstion and
reconditioning of any of the portion of the catalyst
withdrawn from the reaction zone, the cooling and recycling
of the catalyet and cooling medium and such other steps
and combination of steps hereinbefore described which con-
tribute toward a more efficient and economical operation
of the process.

When applying my invention to the production of
liguid hydrocarbons from carbon monoxide and hydrogen, the
following exampls may be nelpful, it baing understood that
the example 1s illustrative rather than 1imitativs.,

A gas mixture containing 244 carbon monoxide and
50% hydrogan by wvolume and the remainder inert, ie pre-~
heated to & temperature of 380°F. and charged to a reaction
ohamber ocontaining 50 bubble trays of the structure 11llus-—
trated in the drawing, at a rate of 1000 cu.ft. per hr. 4
catalyst auspsnsion coptaining.about 3/4 1b. of fresh
finely divided nickel oafalyst aotivated with magnesium
alﬁminum oxide 15 suspended-in one gallon of gulfur free

oxidized paraffin wax. Thia guspension is charged through

the reaotion Chamber at g rate of 300 gallons per hour,

The reaotion produccs about one gallon of 1i§uid
hydrocarbons for each 1000 au. ft of gas charged

Having thus described the preferred embodiments,
it is understood that my 1nvention embraoes such variations
Cand, modifloatlons as gome within the spirit andsnope there-
of . '
What I desire to have protected by Letters Patent

is:

-11~
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l. A method of contrclling the temperature of gases
.undergciﬁé excthcrmic catalytic reactlons within the" desired
- tamperature 1imits which comprises passing the reacting
' gases. through a reaction Zone in contact with a solid

catalyst capable of effecting the desired resction mdintained

l.in suapension within a fluid medium of sufficient quantity
-"to absorb excess heat resulting from the axotharmic reanoctlionsg
'thereafter withdrawing the fluid medium from the reaction
zone,. removing tha excess heat of the reaction from the fluid
. méediun aso withdrawn‘and rcturning the'same to the reaction
. zone. . -
._ : 2 A method of controlling the temperature of gaaea
undergoing exothsrmic catalytic reactions within desired

':tampcrature limits which comprisas passing the raacting gases[

I7Mthrough a. reaction zone “An contact with a solid catalyst
'T%capable of effecting the deaired reaction maintained in
‘::ﬂsﬁs'enaion within a non-reactive fluid medium _E&Eﬁiﬂg;ﬁhﬂPm

A ey e s e it T ..--.k...”....-..- A

'eofffrom exceeding & prescribed

E _maximum, thereafter withdrawing‘the suspahsion from the reaction

:zona ~sooling ausp_l:iOn 8o withdrawn and returning tha same

_:fto the raaction zone.'f
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35» 1In the process for carrying out excthermic geseous
reactIOns in the presence of & catalyat within a reaction
zone wherain non—gaseous reaction products are formed within
tha reaction zono, fhe method which comprises-passing the
gases to be reacted through the reaction zone In countercurrent

_ contact with a fluid suspansion containing the catalyst

passing said suspension through the reaction zone at a rate

[

whi ck}__!!_i_‘},}___g}}p,tain...131.1.6_ .-.i?mp.95‘%@3{:&_‘33}.@;9;&.32_ithin prescribsd
_mligitgiﬂihereafter'withdrawing the suspension and mn-gaseous
ﬁ reaction products formed in said reaction zone and séparating
the reaction products from sald suspension.
4.. In the process of carrylng out exothermic gas
reactions wherein nbn-gaééous reactlion products are formed

in tha reaotion zone- the improvement which compriaas passing

'H’f,- the gases to be ‘reacted through the reaction zZone in counter-

current contact with a suspension contalning the catalyst for

T i

-effeeting ﬁhe desired reaction, passing tha suspensibn through
tha reaction zone at 8- rata which will prevent the temperature
tharein Trom axceeding a prescribed maximum, thareaftar'
withdrawing the suspension and non-gaaeoua reaction productsr-

formed 1n said reaction zone separating the non-gaaeous' -

reaction producta from said auspenaion and returning the"

3 suapenaion to the reaction zZons «
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6. A method of carrying out exothermic gas reactions

* which comprises passing the gases to be reacted through a

réaction.zone cbntaining a catalyst suspended in a heat
aﬁsorption medium,&passing the'suépension of heat absorption
mediﬁm and catelyst through the reacilon zone at a rate
which will prevent the temperature therein from'exce;ding a
prescribed maximﬁﬁz}theneafter withdrawing the suspension
from the réaction—éong, separating the catelyst from saild
suspension, revivifying the catalyst ao separated and 1
returning the seme to the reactibn Z0Ne,

‘6. -The method of carrylrng out exothermic gaseous
reaotions”wharein non-gaseous reasotion producta are formed

In the reactlion zone; the improvement which coﬁpriaes-passing

tha gasesrto be reacted-through'the readtion zone conteining .

‘B oatalyat capable of effecting the dasired reaction suspended

in . heat absorption medlium, continuously passing‘the

 suspensiQn of ‘catalyst and heat‘aﬁsorptfén:ﬁedium tHrotgh the
l;rﬁéctidﬁ”the at a rate which will prévght'fhe temperature
glthqu;ﬁ froﬁ*ékéeediﬂg a presdfibed max1mum,.there#fter
' -réméviﬁgffhe suspens1on and noﬁégaaeoua yeaction prodacts
3ff6ﬁ:£ﬁe reacfion‘zone *separating at leéét-a"portiénjof the
.Lcatalyst from the auapension 80 withdrawn,‘separating

ﬂnon—gaaeous reaction products. from tha remainder of said

suapension, theraafter bringing saidrsuapenaion to tha“

minimuﬁudesired reactlon temperature and returning the same

.to the reactlon zone.
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7+ A method of producing liguid hydrocafbons from
carbon monoxide and hydrogen which comprises passing a _
mixture of carbon monoiidé.ﬁnd hﬁdrogen through a reaction
zone in. contact with a sclld catalyst suspended in a,EEE}d
' medium, passing said suspenaion of catalyat and fluid medlum
through the reacting zone in countercurrent contact with the
reaoting gases and regulating the amount of flow of cooling
medlum contalning said suspension to maintain the tenperature
within the reaction zone betwéen desired liﬁits thereafter
withdrawing sald oooliﬁg medlum, removing the excess heat of
‘the‘ﬁeaction and returning the sﬁmé fo'the raaction'zone.

8. A method of producing liquid hydrocarbons from-
sarbon: monoxide and- hydrogen which comprises pasaing a mixture
..of.aaid carbon monoxide and hydrogen in the ratio of about
: 31 part of carbon monoxide to 2 perta of hyﬁrogen by volume

"iffthrough & reaction ‘zone'- in- contact with a catalyst suspended

H=vfthrough the reaction zone in counterourrent contact with the

inreacting gases and regulating the amount of cooling medium ‘
i;?uwithin the reaction zone to maintain the same at a temperature
_rwhich will effeet conversion of sald earbon monoxide and
hydrogen into liquid hydrocarbons thereafter withdrawing said
"cooling madium, removing the excess heat of reaction from

_cooling medium. and rsturning the same to the reaotion ZONB .

ansion oontaining the catalyst in aaid cooling medium._



9, A method of producing ligquid hydrocarbons from
carbon monoxide and hjdrogen which comprises passing a
mixture of sald carbon monoxide and hydrogen through a
reaction zone in éontgct with a catalyst ‘suspended within
an oxygenated liquid.hydrocarbon,_passing said suspension of
catalyat and oxygenated liguld hydrocarbon through the
regoction zons 1n'countercurfant contact with the remcting
gases passing therethrough'and.regulating_tha amount of
oxygenated liguid hydrocarbons within the reaction zone to
maintain the same at a temperature which will effect
converslion of carbon moﬁoxide and hydrogen into liguid hydro-
carbons thereafter withdrawlng sald oxygenated liquid
hydroéarbbn from the reaction zone, removing the excess heat
5: z’feaci_:iér; from the oxygenated 1iquid hydrocarbon and
.refurning the éame'fo-fhe reaction zone.

R 'io; The method foproduciﬁg hydrocarbons from carbon
jﬁqndxid§ ana,hydrpgen'which comprilises passing a miiyure\pf
7531& gaépb[fhrough & reactidn zone in contact with a catalyst.
‘auspéﬁd;d-in‘a.héat absorption medium, pessing the suapenslon
of cafglyst hnﬁfhéat-abaofpt19n mad1um through tﬁe reaction
;éon& af e fate ﬁhich_will pﬁevent‘the reaction temperature
| from exceeding a pfedaﬁermined maximam, withdrawing the
auépension of catalyst ‘and cooling medium from the reaction
zZone, cooling_spgpgnaion so wlthdrawn to the deslred minlmum
reéction temperaturé and recirculating the same to the

- reaction zone.



11, - A method of producing hydrocarbons from carbon
monoxide and hydrogen which comprises passing a mixture of
sald gases through a reaction zone in countercurrent contact
with a susﬁeﬁsipn comprilaing a'catglyst'auspended in a heat
absorption medium, continuouslylpassing said suspension
through saild reaction zone at a rate which wiil proéenﬁ the
_temperature of the reaobion zone from excesding a
' predetarmined max loum, withdrawing suspension from the reaction

zone, separating at least & portion of the catalyst from the
suspension so withdrawn, revivifying the batalyst 80 séparated
and returningiit ﬁo'the feactioﬁ zone, coolling the remaiﬁder
of the auapansion.to_tha miﬁimum desired reacfion témﬁerature
: andjtheréafter.paséihg the saﬁe to the reaction zohe."
| 12; A method of producing hydrocarbons from carbon
 monoxide and hyﬂrogen which comprises passing & mixture of
' ‘sa1d gases in" a proportion suitable for producing hydrocarbons,
'Jthrough a reaction Zone at - an initial temparature of aboﬁt
‘-380°F. 1n countarcurrent contact with a suspension comprising
_a catalyst suspended 1n a heat absorption madium, passing tha
‘suspension through tha reacbion zone at a rate which will
.ziprevant the re&ction temperature from exeaeding a: prescribed
'maximum,,wheraby gaaeoua and non-gaseous reaction products _
.are rormed thereafter withdrawing the suspenaion containing
.non-gaseoua raaction products from the: raaction zone,
_separating bhe reaction products from the. suapension BO
Hwithdrawn, cooling at least a portion of the suspension and

rsturning ‘the samse to the reaction ZOone .

, f
' . : ¢,
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13. A method of producing liguid hydrocarbons from

carbon monoxide snd hydrogen which comprises heating a mixture

of sald gases in proportions suitable for forming liquid
hydrocarbons to a temperature of about 380°F., passing the
gases so heated through a reaction zone in sountercurrent
contact with the suspension comprising a reaction catalyst
suspended in & heat absorption medium, passing said suspension
through the reactidn gzone at a rate which will prevent the
teﬂpera;ure.of the reactlon from exceeding a prescribed meximunm,
thersafter withdrawing the suspensilon from the reactlon Zzone,
separating at least a portion of the cabtalyst from the suspenslon
so wlthdrawn, cooling the remainder of the suspension, revivifying
the catalyst so separated, combining the revivified cetalyst with
‘jah the cooled suspension and passing the combined mixture to the
reaction zone.
14, In the process for the conversion of carbon monoxide
and hydr&gen into hydrocarbons wherein a mixture of sald gases
is caused Lo pass through a resction zone 1n countercurrent
contact wilth a suspension.compriSing a reaction catalyst
-c0ntéihed.in'a-heat absorption medium end the suspenslon is
"!péssed througﬁ-the reaction zone at a rate which will maintain
the reaction temperéture below & prescribed maxlmum whereby
non-gageons reaction.products are formed in the reacbion zone;
the improvement which comprises contlnuously withdrawing the

. suspension contalnlng the non-gaseous products from the reaction

zone, separating the reaction products from the suspension so
53 . | ‘withdrawn, separating at least a portion of the catalyst from

| the suspenslon, cooling the remainder of said suspenaion; adding
fresh catalyst to‘éaid sus?ension to compensate for that
separated, cooling the suspension to a prescribsd minimum

E reactlon temperature and returning the same to the reaction zone.
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