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Process for the removal of Wax Contaminants from Finely
Divided Catalysts Used in Hydrocarbon Syathesis Processes

We, 8ravparn Om Devevoruest Cou-
PANY, a corporation duly organised and
existing under the laws of the State of
Delawure, United States of America, hav-
ing an office at Linden, New Jemey,
United Sitates of America, do hereby de-
clare the nature of this invention, and in
what manner the same is to be performed,
to be particularly deseribed and ascer-
tained in and by the following slate-
nient:—

The present jnveniion relates to the re-
moval of soluble contaminants from finely
divided solids.

The muin object of the nveniivn is o
provide a method and suitable apparatus
therefor for washing the wax deposit from
the catalyst employed in z hydroearhon
synthesis,

. The improvements relate to fhe so-called
“ fluid-solids ** techuique wherein during
the synthesia of the hydrocarbons from G0
and hydrogen, the catalyst which iz in the
form of powder, 1s maintained in a dense
suspension in the reaction zone mntermized
with the reactants. This is accomplished
by ‘eausing the reactants to flow upwardly
in the reaction zone af  veloeity which is
suficient fo maintain the catalyst in o
turbulent condition within the dense suy-
pension previously referred to. Im this
iype of operation the products obtained
in the synthesis together with any un.
reacted materipls and & small amount of
entrained catalyst issue from = poind at
the top of the reactor after having passed
through several centrifugal separafors or
 cycloney ** whicl serve to separate mosh
uf the catalyst from the gasiform material
by centrifugal action. The ecafalyst
separated by the eyelones ia refurnsd to
the reaction zone.

Tu the course of the synthesiy within
the denss suspension referred to in tha
above, hydrocarbons of a wide range of
molecular weight may be formed, The
mnlecnlar weight varies from that of
methane to high hoiling materials some

[Py

of whick, at room temperature, exist in
the solid form and hence are commonl
known as wazes, The operating condi-

. tiong of femperature and pressure in the

reaction zone- set the ‘amount of the
heavier hydrocarbons which may be re-
moved as gas with [Le other gasiform
materials leaving the reactor. Under cer-
tein copditions of operation the raie of
production of the henvicr hydrocarhons
exceeds the rate of removal with the
materials leawving the xeactor. Uonss-
quently, condensation occeurs and these
heavier hydrocarbong ars then contained
on the catalyst in the form of liguids. Tf
the quantity of liguid confained on #he
catalyst is allowed tv build wp, a eondi-
tion is reached st whick the catalyst par-
ticles begin to stick together, thereby
losing frue fluid characteristies.

Previous reference has been made o
the fact that o small amount of entrained
catalyst leaves the reactor with the gasi-
form  materials after passing through

‘cyclones for separating the main portion

of eatalyet from the gas. The enirained
catalyst may also contuin Iiguid materials
if such material hus been deposifed on the
catulyst within the reartor. The amount
of eatalyst plus conteined liguid removed
in this fashion may still be insufleciant ta
prevent [wrtlier accumulations of liquid
on catalyst within 1he reactor withoub
reaching the * sticking,” non fuid con-
dition, referred v sbove. Henea it is
necessory to provide for divest removal of
catalyst from the reactor, with subsequent
removal of the heavy liguids or waxes
eontoined thereon. This is termed ‘de-
waging of fthe catalyst,”” and is, followed
by re-introduction of the dewaxed eata-
lyst to the reactor.

Tt has already been proposed to dewax
eatolyst in a process of this fype hy wash-
ing it in an éxiraction zone with e suib-
oble solvent, the dewnxed calulyst then
being retnrned tv the reaction zome. The
process of the present invention provides
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a continuons methad for achieving ile
above result.

The present invention compaises a pro-
eess for the removul of scluble con-

b taminants from finely divided calalysis,
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which comprises passing- the cafalyst
material in the form of g shwry, in
countercurrent flow fo a stream of solvenid
for  the contaminants, such a solvent
being also used for slurrying the catalyst;
this procedure may be earried ocut con-
tinucusly ds park of & eyelic reaction
eystem.

In the aceompanying dreawings, in
Pigure I, there is shown diagrammatie-
ally a single stage countercurrenf washing
system ; in Figure II, o {wo-stage eounter-
eurrent washing process; In ﬂgure IIT,
in enlarged view a catalyst-solvent mixer
and washer, and in Fignre IV, is shown
& %ragmentary view of a tube in enlarged
scale.

products and unreacted materials from
the reaction zone, contajuing entrained
eatalyst, enfar the +washing system
through lire (1) end #rst pass into a
scrubbing zone (1) where they are treated
with a high boiling- hydrocaibon  oil
adinitted through line (3) after having
Leen heated fo the desired temperature by
the heater (£). The hydracarhon oil
introduced by {3) passes countercurrently
dusnward aguinst the upiowing gases
and washes the entrained calalyst, collect-
ingas a shory in the bottom of serubber
(2} and the gaseons reaction products then
pass overhead through line (3) to a con-
densation and recovery system not shown.
The hydrocarbon oil uged for washing
entrained entalyst in the ahove system
will consist of the heavier froctions of the
synthetic product and consequently very
little vaporization of this o1l will take
place. ‘The operation will he condneted
8t a temperofure and pressure approxi-
mately the same as those existing in the
regetor. Iustead of using Leater (4) the
heavy oil obtained as bottoms may be used
(with only a moderzie amount of cool-
ing) from the solvent-pil fractionation
system (not shown) which supplies the sol-
vent used in the washing system. The
amoint of heavy oil entering (2) by way

55 of Line (3) will be adjusted so 28 fo pro-

A0 eno

6b

vide a catalyst-oil slurry in the boitom of
(2} containing mno more ihan 4 lbs. of
catalyst per gallon of slurry. The pre-
ferred. operation involves the mse of
h il to provide a slurry containing
i—4 The, per gallon.

The slurry of oil and catalyst is with-
drawn from the hotfom of the serubber
(2) via Ine {G} the rats of removal heing
conirolled by means of valve (7) respon-

Tteferring o Figure I, the synthetic-

sive to o liquid level. device (8) which
serves fo maintain u desired level of slury
I} wt all times within the serubber (2).
ixeess slurry way be withdrawn, 1f neces-
sary, through line 6A. The slurry then
passes throngh line (9} to o mixer (10,
The mixer may be cousidered Lo be merely
a wechanically agitajed vesgel,

The main portion of catalyst to be de-
wazed is removed from the reactor (not
shown} passing through line (11) and eon-
trel velve (12; to the serubler (14} by
wmeuus of Hine (18}, Gnses veeluded with
the eataiyst teken from the reacior tu-
gether with any extraneous gas used to
effeet the teonsfer from the resctur to the
serubber (14) wve released from the catfa-
lyst and pass up fhrough the serubber, out
ﬂxruugﬂl line (17) to the fow controiler
{18} thence by way of lime {19) te the
pressura  confroller (20) and finally by
ling (21} to o recovery system {(uot shown)
whkich way be the same as that used for
the main gas stream leaving through line
(3). The pressure coniroller {20} controls
the pressure of the wash system af a value
semewhat lower than the reactar system
pressure so that transfer of vatalyst und jor
cafalyst and slurry te the wash system
Irom lhe renctor system may be readily
uifected.  Addifional inert gas may he
wtroduced, if desired, through line 10A.
The flow controller (18) operates valve
{12} which adjnsts the rale of removal ot
catalyst from the reactor. The gas puss-
ing up through sernbber (14) is serubbed
with a metersd amouni of fresh solveni
whieh enters the system through lines
22y and {23) is metered and confrolled hy
the flow cuntrol meter (24) and valve {25)
and. passes through line (26) to heater (16}
wherein it is veised fo the desired operat-
ing tempera{ure and then pases +o
serubber (14} by way of line (15). The
solvent wsed in the system und shown
entering throngh line (22) will Be a por-
tion of the synthetic product boiling with-
insthe range of about 250° to 450° T,
In passing throngh the heater (16} it will
he heated to 150°—300° P, preferably in
the range of 200°-—250° F, The quantiiy
will be adjusted to provide a solvent-
catalyst slurry in the bottom of serubhber
(14} which eontaing ne more than 4 lbs.
of calalyst per gellow of shury and pre-
ferably between 1 and 4 1bs per gallom.

The solvent-catalvst slurry rollects in
the hotiom of serubber (14) and a level
of the materinl is meintained by 1lie level
device (27) which rontrals valve (28)
therehy permitting the theroughly mixe!
catalyst-nil-solvent slurry maintained in
sispension in mixer (I4) to flow by way
of:line (29) valve (28) and Iline (30) into
the eounterewrrent washer (81). Slurry
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from serubber (14) flows through mixer

10} by way of ljue (82) as demanded by
the operation of the lavel control device
{27) and the coatrol valvs {28{.

5 The main portion of the solvent enters
the boitom of the washer (31} through
lines {22) and (33), iz controlled in guan.
tity by flow controller {84) which cperates
valve (35), is heated to 150° ¥,—300° F.

10 preferably 200° F.—2i0° I. in heater (36}
and enters the washer (31} through line
(87). Sufficient solvent is introduced
through line (37) to nol only provide e
glowly méving stream moving upward in

15 wagher 531) against the downward fow-
ing catalyst which has been introduced as
a slurry through Jine (30) so as to achiove
eounterenrrent wishing of the catalyst
but alao te provide s pumpable eatalyst-

20 golvent slurr wnta.ininﬁ between 1/2 and
8 Iba. of catulyst per zallon which collects
in the bottom of washer (31} and is re-
moved through lines (38) ond then to
pump (39) from which it passey to & sol-

25 vend vaporizer not shown. Follewing the
vaporizer a °° cyelons *’ is used o separato
solvent vapor from catalyst end the cata-
Iyt allowed tn pass inte an aeraled stand-
pipe from which it is reburmed fo the re-

30 actor Ly meuny of a stream of synthesis
gas. Instead of using a solvent vaporizer
a filker wuy be used fo remove solvent
from the catalyst, together with a screw
to recharge the damp calalyst to the re-

35 actur. In somc cases pumyp (39) may be
used to charge the calalysi-solvent slurry
directly back to the reactor. _

The interior of the washer may or may
not, depending upon the diameter of the

40 washer, be supplied with baflles at various

levels to prevent stratification of the
downward flowing eatalyst and the up-
ward flowing solvent. At the fop of the

washer {81) the clurified solvent-oil mix-

turaflowa overa eircularweir (40}, collects
in the annular space afforded by the weir
snd flows cub of the wagher through pi%e

(41} tc a colleciing drum (42% o

equalize pressures, the cellecting drum is

50 vented by line (43) to line (19) which in
turn comnects Into (14) by meaus of line
(1I7). A level of solvent-oil is maintained
m druma (42) hy {he level control device
(41} operating valve (45}, The snlution

89 is then allowed to flow outb of druwm {42}
by way of line {46} valve (4%} and line
E&Y} to o solvent-nil fractionating system
not shown)., In this system the solvent

s taken a3z an overhead cub and relirns-

B0 io the wush system described by way of
line (22). Some of the heavy oil is
withdrawn as product and the remainder
iz uged ag {he serubbing medium in the

_scrubber  (2) and enlers this system

65 ihroupgh line (48) heater (4} and line (3).

There has been desezibed a system for
carrying out the.invenbtion in the most
stmple wanner, There will now be de-
scribed a system- involving the use of two
vonnterourrent - washing stages wherein 70
the cotalyst entrained in the synthesis gas
leaving the top of the reaclor is washed
continwously: in o first countercurrent
washer before joining the main portion
of catalyst removed direvtly from the re- 75
actor for dewaxing » second counter-
current washer. - The washing medium for
the entrained portion of the cnfalyst is
obtained from the second coumierenrrent :
washer ased for the total catalyst end 80
congsequently contains the oil or wux re- '
maved in the second wosher, Important
economies in the use of selvent are effected
by means of the two stage arranpement
and in referring to a fivst and eecond 85
wosher limitation to two individual
countercurrent +washers is nobt implied.
Depending npon' the size of the plant it
may by desired Yo use washers hoth in
serles and in parallel in the goneral stages g0
referred to astWé first and second.

First, in referring in detail to Figure
I1, the synthetic: products and wnreacted
materials froal: the reaction zone, con-
taining entrained catelyst, entér the 95
washing syatém -‘through line (191} and
first pass info a scrubbing zonme (108)
where they are {reated with a high boiling
hydrocarbon ofl‘ddmitied through linme
(104). ‘The queility und characteristies 100
of the oil admitted through (104) have

“heen diacussed: in detail in $he previous

Hlustration. The hydrocarbon oil intro-
duced at (104) passes couptercurremtly -
downweard against fhe upflowing passs and 105
washes ouf the enirained catalyst eollect-

ing as a slurry at the hottom of the
serubber (103). The reaction products
pass overhiead through Line {105) to a con-
densalivn  and recovery system {not 110
shown). The temperature and pressure
used in-{103) ave approximately the same
as those existingin {he reastor.

The s]urry*&g ail and catalyst is with-
drawn from the bottom of the scrubber
(108) via line*(108), the rats of with-
drawal “being’ tontrolled by valve (108)
responsive to-a”liguid level device 119}
which serves # maintain o desived leve
of slurry S-L) ‘ot ull times within the 120
scrubber (108). The slurry then passes
into mixer (112} which iz loeated at the
top of the countercurrent washer (115).
The mixer axd wasker will be described
in defail later; " There is also discharged 125
into the mixzef {112) via line 8113) a por-
Hon of the hot solvent-cll mixture
obtained from’washer (1409, As pre-
viously stated the solvent will be obtained
from the synthetic product and will he & 180

115
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fraction boiling in the ranpe of about:

250° F.—450° F. It will be wsed in the
wash system at a temperature of 150° TF—
S ¥, preferably 200° F.—250° F. The
solvent-oil-catalyst slurry is thoroughly
mized in {112) and then passes down-
wardly in the first washing stage (113).
Meanwhile the main portion of the
solvent-oil -mixture obtained fram the

10 sacond stage (140) enters the bottom of

‘15

20

the srasher through line (116), is melered
ond contrelled Dy the flow ennfroller (157}
operating valve (138) and passes upward
against the downward setiling caialyst so
gs {o aclieve countercurrent washing in
the first washer {113}, The guantity of
wiasl solvent entering the beottem of the
washer throueh line {(116) is sufficient in
guantity to supply that necesspry fov
washing plus that necessary to provide a
catalyst slurry in the mixer (141) which
eonfaing no more than 4 Ibs. of catalyst
per gallon of slurry end preferably 1—1
Iha. per gallon. The clurified sclvent-oil

9f mixture overflows a weir located in the

au
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top of the washer (113) aud is withdrawn
through line {120} and discharged inio
recciving vessel (121) and finally with-
drawn from the system through line (122}
its rate of withdratwal being eontralled by
valre (123) which, in turn, iz responsive
ta the liguid level deviee (124} designed
te maintain  in  the receiver (121D
i fixed level of liguid. Line (I74)
iz used fn establish the pressure on {he
system and may be connected to the con-~
densation and recovery system served by
line {105} either before or after the pres-
suve contrel valve nsed to adjnst the sys-
tem pressure. This insures that the entirve
denaxing system will operale al a pressurc
which is lower than the main synthesiz
gystem therehy making for wmore ready
transfer of materials from the syuthesls
system to the dewaxing svstom.

The slurry is withdrawn from  the
botiom of washer (114) through line (I128)
itz rate of withdrawal heing controlled
by the flowr meter {L32) operating wvalve
{1601 apd passcs inte & scrubhine tower
(128). The difference belwecu the flow
rates on meters (157) and (199) set the
rate at which the snlvent-oil mizture rizes
in the washer (115).

The muin porien of culalyst to be de-
waxed enters the system from the reactor

(mot shown) through iine (161) which sub- -

merges below the lignid level maintained
in wixer (3141). Any oeeluded gas or gus

IﬂU used for transferring Lhe catalyst from the

i3]

reactor is disengaged and passes up
through the serabbing fower (139) and
it throngh lime {1505, | 1t then passes
{through' a cooler (131) which scrves te
condeuse oyl any solvent constiluenis

which might lave wvaporized in (129),
Fhe trap {33'2-_} collects the candensate anid
returns 1t to (129) via line (133, The pag
13 removed via line (133 and (162) and
pressure ernifraller (163) and finally joins
the main recovery system (not shown) via
line (164).

- As previousiy stated the slurry is with-
drawn from the hnttom of (113). Ii
enfers serubber (129 vin line (165) and
serves to wash catalyst oul of the gas ris.
ing up through the serubber, The shury
entering (129} through line (163) com-
bines with the eatelyst withdrawn from
the reactor through line (I61) and the
total  eatalyst-oilsolvent  slurry  is
thoroughly and continvensly mixed in
(111} and enters the main washing zone
of (140 by war of o large number of
inbes located at {ke butfom of the mixer.
The level of slurry within the mixer is
set by the weir (168) which ullows the
c-lam_ﬁed selvent-oil mizture to flow inte
recelver {167) by way of line (168 A
level (T) is mainiuined af all fimes in
receiver €167) by the level confre! device
operating pamp (170%.  Thus the solvent-
oil mixfure in (167} is made available for
washer (1133 by way of line (171) puup
(T70y and line ¢(IT2). Gas in the upper
portion (183) is led Ly line {13G) to the
vend Hne (162;, :
‘Fresh hot solvent (133" F.—300° ¥.,
amlipreferably 200° F—256° F.) is intyo-

T

75

80

09

05

duced af fhe hoiton of wwasher {140) 106

through Line (244) and control meler (113)
operafing velve (173, However, it mav
he desired fo use additional fresh solveni
in (115).

The eatalyst-shury flows from  the
mixer (111} uty the main washing zone
of {146 aul is wniformly dispersred over
the cross section of the vessel. Catalvst
setlles to the bottom of (140) through »
slowly rising strcam of solvent and is von-
linnously and countercurrently washed.

‘The slurey from the bottom of (140) is
then withdrawn through line (150) and is
pumped by menns of the pump (131, to a
bressure settler (132) o effect Purther
washing and eoncentration, Slurey from
the holtowr of setifer (132) cuui'-ain"iug up
to-1 Ibs, of eatalyst per gallon is with.
deawn, throueh line { 133) passes through
the flash coil (156) and “then to the top
of an aerated standpipe (not showns,
Cyelones at the top ol the standpipe
separate the solvent vepors from the enta-
Iyst and the vapors are led to a condens-
ing ‘system {20t shown) and are finally
accumulated for rewse. The cotalyst
passes down through {he standpipe gnd is

hromght back 1o the reactor hy means of

gas preferably fresh synthesis gas, or un-
rencied synthesis gas separnrer!f from the
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reacied produets and recycled. >

A clarified part of the solvent leaves ihe
top of setiler (152) via line (154) and back
vressure controller (175) passes through
line (178) and enters the washer at two
places through line {177) and line (178).
Control meber (17%) which operates valve
(181} is set af the same rate a8 mater (i48)
operating valve {178). An orifice restric-
fion. {1801 provides the ncoessary pressure
rlri}%to sllow (170) {o function propesly.

Ths use of the pressure settler affords
att effecive method for redueing the

mmount of solvent 1o bo vaporized in the.

fiash coil (156} since the eomceniration of
catalyst In the slurry is inereased heyond

the peint at which if ean be effectively

handled by pumps, As previously stated,
however, a filter may be used fo remove
solvent rontained in the shurry collected
at the hottom of (140) together with a
serew to recherge the filtered eatalyst back
o the reactor, 1f desired, pump (131) may
be nsad to charge the catalysi-solvent
slurry directly back to the reacter.
The spparatus and operating conditions
for cami’ucting the cvuntercurrent wash-
ing of the catalyst will now be described
more fuily. y
there is shown in enlarped view the
internal construetion of the washers (115)
and {140) of Figure 11 which carry a large
number of parellel tubeg in which the
catalyst setiles {hrough o slowly rising
stream of liguid washong agent, It hag
heen found that tnbes provide an easy way
of ohtaining a desitahle ratio of the length
af the washing path o the diameter,
which might renge hetween 10 and 100,
Tubes alsc ]Jl’O\'idgl;. an ewsy means for in-
stalling inelined bafifles, whickh may be
frusto-conieal, eylindrical or even fins, us
shown in Tigure 1V whese funetion will
be described later, Obviously, there are
gther ways of subdividing the washer into

amaller elements than by the use of tubes. -

Thus in Figure ITI, the catalys to be
washed together. with oil and solvent
enters the mixer (302) through line (301).
The roixer may bs mechanically operated
by, for example, o motor (304} driving a
set. of paddles (304). Ofher means For
obtaining & well agifated slurry of uni-
form composition ranging wp to 4 lbs.
catelyst per gallon but preferably 2 Ibs,
per gallon may of eourse be wsed. Bines
a cerfain amount of washing takes place
within the mixer it is desirable to provide
o mormel retention time ranging from 0.25
o 2 hours depending wmpom the type of
catalysh 16 be washed. It is preferred fo
operats the mixer at a tempersbmre of
150° F.—300° ¥., preferably 200° F.—
250° ¥ :

At the bottom of the mixzer (302) 2

eferring to Figure ILY,

number of fubey (306) allow the slurry to
How into the tube wash slements '306? of
which ths washer is composed. Each in.
let tube (305} serves one tube wash ele-
ment (306) whereln the eatalyst settles
througly the washing medivm introduced
at the bofttom-through line (307). Ths
elarified solvent-oil ixture riges in the
zone (308) around the ontside of the mixer
and overdows a weir (309), is collected
by the annular space (310} formed by the

70

™

* sveir and leaves the washer through (311).

A5 previously stated the washing
medinm enters et (307) and enough is pro-
vided nt this point to provide the counter-
eurrent wash aolion in the tube elements
(300} and also the provide a slurry of suit-
able catalyst concentration fo be removed
through line (312). To oblein good wash-
ing conditions by the upward flowing g5
Liquid {rom 0.01 to 1.0 gallon of salvent
ure used per pound of slurried eatalyst
and the upwatd .average liquid velocity
ranges from 0.1 to 1.5 Inches per minute.
The leagth of the tube elements provides
o washing time which may vange between
0.5 hours and 6'honrs.

In this type of'zolids weshing it is very
essential that the velocity of the washing
medinm is lower than the setiling rate of
the slowest settling particle in order that
& clarified solutivn mey be withdrawn,
Tt is also ewsentinl that siratification of the
solid and the vwashing medinm be mini-
mized to obtain a mazimum degree of
washing.  Tn some cases these require-
ments are difficult fo realize and it is
expedient to use infernal baffes (401
within the tube washing slements (306}
oy shown in Figurs IV. These baffles be-
cume particuiarly effective when the up-
ward finwing solvent is not introduced in
a uniform fashion but rather by definite
surges. ‘The easiest way of attaining the
surge is for the solvent fo be introdured
by an intermittently operating recipro-
cating pump. < A% each stroke of the pump
the velocily conditions within the washing
element are. much higher than average
and each bafe canges o slight turbulence 115
n 1ts immediate vieinily %ﬁerehy mixing
the cabadyst In the zone and causing
redistribution " thereby eliminaiing .any
tendency for stratification. During the
periad when the pump is not operating the 120

80

40

06

100

105

110

c_ad:a}gst settles 1in~ entirely guiescent
liquid. Regulatitn of the gquantity and
rate, ab which surges ore imposcd,

establishes ancther means for controlling
the concentration of catalyst within the 125
washing elements gnd hence the time of
scitling and the degree of washing., Of
course cther methods could be wsed o
impose the surge condition instead of by
means of a reciproeating pump. Ter

139
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exemple by varying the pressure in a gas
(either air or an added gas) contained in
- the spaces between the oulsides of the
washing tubes, the vessel proper, the

& upper tube gheat and the level of liquid
surrounding the tubes, The gas (which is
above the liquid level in the spaces
surrcunding the tubes), moy be in com-
musication with an outside reservoir by

10 3zeans of which (and proper piping) the
Ega3s presaure may be varied. 1 will be
noted that the spaces around the inbes
and the tube interiors are in communiea-
tion, tkere being no bottom inbe shest.

- 16 H’aving now particularly deseribed and
escertained the nature of our said inven-
tion, and in whaf maznner the same is o
be performed, we declare that what we
claim s:— .

20 1. A proeess for removing heavy hydro-
carbons and waxes deposited on finely-
divided eatalysfs during the catalyiic pro-
duction of hydrocarbons from mixtures of

ydrogen and carbon monoxide, compris-

25 ing treating the catalyst in the form of o
slurry, in countercyrreat flow with &
sirenm of splvent for the heavy hydro-
curbons and waxes, such a solveat being
also used for slurrying the catalyst.

30 2. A process according to Claim 1, in
whioh the extractiorn is carried cut in en
extraction zone at one end of which the

slu.rrg of conteminated entalyst is intro-
duce

and the sglvent extract removed

85 and at the other end of which the solvent

is imiroduced and a slury of extracted
eatalyst in the solveni removed.

8. A process according to Claims 1 and

2, in which the solvent iy o hydrocarbon

43 o1l, preferably an oil fraction derived from

tha produets of the reaction for the syn-

thesis of hydrocarbons from mixtures of

hydrogen and carhon monoxide, in which

the eatalyst was used.

“4b 4. A process according to any of the
preceding claims, whercin the slurry Sows
downwardly threugh the extraction zone,
and the eolvent flows upwardly through
the estraction zone. .

50 5. A process aecording to Claim 4,
wherein the upward velocity of the selvent
is so conirplled relative to the pazticle size
of the solid that a substantially clear solu-
tion of comfaminants in solvent is with-

5% drawn from the upper part of the sxirac-
tioh zone, and a slurry of decontaminated
catalyst is withdrawn from the Jower part
of the extraction zone.

_ G. A protess according to any of the

80 preceding claims whereir the solids are
sluzrried end passed downwardly through
o first exiraction zone in countercurrcmd
flow 1o solvent passing npwardly through

. the first extracton zome, a slurry ef

80 washed solids heing withdrawa from the

hﬁttom of the first ex{raclion zuze and
mixed with Iresh contaminatsd solid
slurry, the wixed slurry being passed

‘Jowdwurdly through a second extraction

zoBe in countérsurrent flow to solvent 70

‘passing wpwardly through the second

extraction szone, wushed solid slurry

“being withdrawn fram the hottom of the

second extraction zbme, and clear con-
taminant-solvent solution being with- 7&
drawnz from ike lop of the second extrac-
tion zoge, and this elear contaminant-
solvent sclution being emploved for the
glurrying of the solids introdueed to (he
first extraction zone, and as the solvent RO
introdneed into the lower purt of the first

- extraction zoue,

7. A progess aceording to Claim 6,
wherein one or both of the extraction zones
eomprises o series of coanduils in parallel 8B
with or without baffle means, solid slurry
heing separately introdunced info the fop

of each conduit and seolvent flowing up-

wardly through all the conduits, the
sireams of solvent emerging from the top B0
of the condnits being combined and with-
drawn, and the streams of golid emerging
Ffrom the bottom of the conduils belng
eortbined and withdrown,

.8 A process aceording to Claim 6 our 95

Claim 7, wherein the solvent flow is inter-
wiftent, whereby surges are eaused, thus
enbancing slorry-solvent mixing,

9, A process aecording to any of Claims
fi o 8, wherein from 0.01 to 1 gallon of
sllul\'en’s is used per pound of slurried cata-
yzt.

10. A process according iv any of
Claims 6 to 9, wherein the average upward
velocity of the solvent is from 0.1 te 1.5 104
inehes per minute.

11, A pracess qecording to any of
Llaims 6 to 10, wherein the washing time
in the extraelion zones is from 0.4 to 6
kours. .
- 12, A process according to any of the
preceding claims, wherein the shur

100

110

. eomprisez 1 o 4 and preferably 2 lbs.-of
_eatadyset per galion of solvent,

. 18: Apparatus for carrying out the 118
process of any of Claims 2 to I2, compris.
ing an exiraction chamber and o mixing
chamber, conduit means for the separate

~idproduciion of finely divided catalyst and

solvent to the mixing chamber, conduit 120
lhesns for the iniroduciion of sinrried
solids into the upper part of the exlrac-
tioh chamber, conduit means for the in-
trodnetion of solvent imto {the lower part
of the extrection chamber, and with-
drawal conduifs at the upper and lower
ends of the extraction chamber for the
withdrawal of contaminated solvent, and
purified solid slurry respectively,

14. Apparatas according to Claim 13, 130

128
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wherein the exiraction chamber comprises

.o plurality of ., open-ended fuhes in
allel, separate conduit means leading
rom fhe mixing chamber {0 the uppar

3 part of cach fube.

15. Apparatus aecording to Claim I8 or
Claim 14, wherein the said tubes are pro-
vided with bafle means. .

6. Apparsius aceording to sy of

10 Claims 18 to 18, whercin there is provided
a reciprocating pump for the introduction
of the solvent into the extraction chamber
in surging flow. :

17, Apparatus according to any of

18 Claims 13 to 16, comprising two such

systems _in series, conduit means heing -
provided for the:introducton of purif
slurry from the first extraction c%amber
to the second mixing chamber, and con-
duit means being provided for the intro- 20
duction of the echfaminated solvent with-
drawa from the second ovivaction cham-
ber perily inte the fivst mixing chamber
and parily inte the lower purt of the frst
exfraction chamber.
Dated this 24th day of Beptember, 1945.
D. YOUNG & 0.,
29, Southampton Buildings,
Chancery Tane, London, W.C.2,
Agents for {he Applicants,

Leamington Spa: Printed for His Majesty’s Btationery Office, hy the Couzier Press.~-1649,

Published at The Patent Office, 25, Southa
copies; prico 25, 0d. each (inland)

ptog Buildings, London, W.C.2, from which
s, 1d. {abroad} may he obtajnad.
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