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COMPLETE SPECIFICATION
Improvements in or relating to Fluidised Solid Systems

" We, Srannsep Orn DEVELOPMENT Con-.
pARY, 5 Corporalion duly organised
exigiing under the lwws of the Bfate of
Delaware, United Stales of America, of
& Elizaheth} New Jersey, United Stafes of
America, do-hereby declare the nature
of this inveption and in what manner the
game is to be performed, to be particulany
described oxd ascertained in and by the
10 following statement :—

The present invention. relates to the
treatmenf of subdivided eolide. Move
particularly, the invention perfains fo a

rocess of contaoting subdivided solids

15 with upfiowing gases in an enlarged con-
tacting chamber at o coutrolled gag fow
rate adopied to maintain the subdivided
' solids in the form of a Lighly turbulent
cbullient moss resembling o boiling
29 liquid, . )

: %rior tn %he present imvention, suh-

divided solids hava been conmtacted with.

gases by passing the lafter upwardly

throagh an enlazged contacting zone coRt-

95 {aining a body of the subdivided splida

and cobtrolling the superficial gas velogity -

in sach & manner asto maintain the eolids
in 8 quasi-liquid or fuidised gtate within
the contocting zome. This, quasi-liguid
80 fuidized state imvolves a rapid eiremla-
tion of the subdivided solids in all eon~
ceivable direotions throughout the fluid-
ized hed, C .
The adyentages of processes using this
85 type of fluidized solids are greab in aum-
ber and importance, Kor ‘example, the
contact bebween gases and solids, as well
as botween individusl solid particles, 1
congiderably improved as vom, ared wi
40 oiher types of operation. A substantlally
" uniform iemperature may be meintained
tnronghout a fiuidized -bed of subdivided
' salidsghacause of the rapid eirculation a1
high turbulence of the solids wifhin the
44 beﬁ which result in ot extremely cfficient
S ramster of heat from-pariicle fo particle
and between, different sections of the bed.
For the same reasons heal may be added
{0, or extracted from a fluidized =olids bed
50 with the greatest of ense and speed,

0 e

Fluid operations of the characier des-
cribed 2bove have been employed for many
processes noluding reduction and oxgida-
tion reacticns, polymerization processes,
the earhvnizafion or gesification of car-
banaccous solids, sach as coal or the liks,
and g large number of other exothermie
and endofhermic reactions, More speoi-
fically, successtul use of the fluid solids
technigue has been made in varions pet: 60
lenm oil refining processes, such as cila-
lytie cracking, reforming, hydrogenating
and similax operations, as well as in the
catalytic synthesis of 'fxyﬂrucarbuns from.
carbon monoxide and hydrogen, How-
gver, while the application of subdivided
solids 1 the form of fluidized beds has
found extensive uses, thore are certain
inherent limittetions in thizs {echnique
which have provented its adaptution in 30
gome fields and limited itz efficiency tn
others. .

One of the more serious limifations of
the fluid solids fechnigue results from the
fact that proper flunidrzation 1z bound o
» defluite parbicle size or particle size dis-
tribution for any given xuperficial velo-
city or range of superficial velocity of the
fluidizing gas, TFor example, some

1.3

B85

[{:]

‘maderials may be properly fimdized at a 80

superficial gas velocity of, say, about 0.1
to 3 fee per second and a particls size
distribution ranging from. abeut 30 to R0D-
microns, Pariicles considerably larger
$han the gise range indicated will tend to

actble out of the fuidized bed and, particles

considerably smaller than the indicuted
range will be carried to ond beyond the
top of the bed by the fluidising gas, thus,
destroying the particle sizeuﬁistribution ™
desirable for proper fimidization at the
prevedli sa velacily, Neither the
undnly - large scitled particley mor the
unduly small epfrained pariicles may
derive the full benmefit from the advan- 85
tageous ocharacterisiics of. the fwidized
bed. This situation becomes particularly
troublesome ‘when it ia desired to form -
flnidized sciids beds of wmaterials which
are natnrally oceurring or ariificially pro- 10d
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dueed in the form of sabdivided particles
whose size spreuds over a wide range,
For example, many types of twaste voal
are obtained in the course of couventional
§ coal mining processes n the form’ of
masses composed of parficles varying in
size from a few microns to as much as 3,
10 or more millimeters, When musses of
this type are ireated in fluid carboniza-
10 tion. or gasification unity with fuidizng
gases or gasifying media, such as steam,
caThon dioside, oxygen-cumiaining gases,
or the like, the supcrficial velovity of the
fuidizging mas is-usually controlled ab
15 ghoat 1.0 %o & fecl per second ai which
proper Nuidization of the bulk of the coal
pariicles having particle size distributiozs
wilhin the approzimate range of from
about [, to 5 millimeters may be agcom-
20 plished, However, under these condifions
aoal particles having a particle size of sub-
stanfzally more than & millimefers say,
up to about 10 to 16 millimeters §c"Ef’le out
of the fluidized bed and coal particles con-
siderably smaller than *f; of a milli-
meter, say, of about 10 fu 150 mierons
are hlown out of the finidized bed hy the
fluidizing gas. Tn addifion, when fluid-
ization is continued over a substantial
80 length of time, o tendency develops
towazrd a sepamiion of particles having
gizes within the wpper originally fluidiz-
able brackets of, say, about 2 o 5 milli-
meters from particles having sizes within
85 the lower orginally flnidizable brackets
of nhont I, to 1 millimeler. As a resnli,
substantial proportions of the coal feed,
which mazy smuust to as much as 10--
80%, nre lost efther completely or to the
40 Jdesired treatment at optimum condifions,
Tn addition, the superficlal gas velociiy
of the fluidizing gas must be continvously
checked ani r"eaﬁjusteﬂ in arder to com-
pensate for the continuous shift 12
45 particle size distribution. .
Similar diffienlties arise in varidus
patalybic processes involving o significant
change 0% catalyst particle size during
the catalytic reaction, An outstanding
80 exsmple for such processes is the synthesis
of hydroearhons from corbon monoxide
and hydrogen employing flnidized iron-
type catalysts at temperatures of aboud
500°—700° F. and presswres of aboub
55 5—50 atmospheras. Tt bas been found by
experiment fha{; iron-type synthesis eata-
iysts at these conditions have a strong
tendeney to corbomize, that iz to form
cubalyst deposits of free carhon or coke-
60 Iike materials. Tn #luid operation, car-
bonization leads to a rapid disintegration
of the ecatalyst resmlting in an equallr
rapid expansion and the ultmate loss of
the catalyst bed in the form of calelyst
48 fines entrained in the gaseous reaction

15

products. It has been suggested fo nlle-
Yiate these difficulties by contingously or
intermittenily feeding fresh or rvegemer-
ated coarse catalyst to the renelion zone
in crder to establish a parliele gize dis-
teilution desirable for proper fluidization.
However, the above mentioned tendeuey
of the parbicles of dillerent size to elassify,
is not avoided in this manner.

The present inveation overcomes the 78
aforementioned difficulties and affords
various additional avantages, These
advantages, the nature of fthe inveniion
and the manner in which it is carried out
will be fully understoud from the follow- 3¢
ing -deseription thereof read with refer-
ence to the accompanying drawing.

Tt is the principal object of the preseut
invention to provide improved means for
maintaining preper Auidization eonditivns 8
within o fluidized bed of suhdivided solids
having particle sizes spreading over a
wide range.

‘A more specific object of the present
invention i to provide menns for mamn- 50
taining a desirable particle size distri-
bution, within g fuidized bed of soh-
dividad solids having particle sizes sprend
over a wide range,

_Other and more speecific objects and 96
advantages of the Invention will appaur
hereinafter,

In accordavice with the present inven-
ticn, these objeets and advantages may be
agcgmﬁlished by clussifying the sul-100
divided solids 1nto two or more fructions
of different particle size mnpges before
freding them to the flnidised bed and then
feeding the fraction containing {he largest
size pariicles fo the upper pariion of the 105
bed and the fraction <omtaining the
smallest size particles to the lower por{ion
of the bed. By this means, the small par-
ticles tendiug to rise upwardly through
the. flnidized Bed encounter an exeess of 110
coarse particles and the large particles
lending fo sink to the hotlom of the
fluidized bed encounter an excess of small
particles in {He respective directions of
classification g0 ns to establish the particlc 114
size distribution adequate for proper
fluidization within the center as well as
within the fop and boltem portions of
tlie fluidized mass. Tn this manner,
classification nf particles wrying greatly 120
in size within the fluidiged hed as well
a3 an ubdesited removal of small und
large particles from ke fluidized bed may
be substantinlly zedaced or completely
eliminated.

More specifically, in proecess involving
the continmons or intermittent feed lo a
finidized solids bed, of a subdivided solids
charge varyiag in particle size vver a wide
range, the charge, in aecordance with the 180

79
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present invention, is divided into af Jeast
% fractions which differ greetly in averass
partisle gize, A fractiog cumpriging nre-
dominyntly partieles of the lowesi Bizg
B ranges is fed i0 o botlom portion of the
. finidized bad while a fraction comprising
predominantly partioles of the highest
size rauges is fod to an uprer portion of
the fuidized bed. Tractions composed

10 predominantly of particleg of intermediate
8ize or havin] su]bstantia.]l the compns-
tion of the unfractionated charge materis
may be fed to intermediata sections of the
bed, if desired. This procedure 1z por

15 tivularly suitable for the treatmenf of
varbonateous solids such as coal, lignite,
peat, oil ghale, tar sands ,uoke, o1l coke,
collulogic materials inclu g lignin, etc.,
which are obiained from natural oy arti.

20 feial sources ar speeifically prapared for
the purpose in the form of subdivided
masses, the particle size of which spreads
aver wide ranges, -

‘Wken applied to processes involving a

25 change of particle sige during the treat-
ment of splids in a fAvidiged bed, the
ahjecty gf i}f'he inve]iflsimn iiu_gy 'b% actom-

Lighed eading the solid waderguing
%}reﬂ;lma‘nty eithe:-ng'in a relatively small

8D particle gize to o lower Jportion of the imd
sulids bad ar in a relatively large Jparticla
size to an upper pertion of the fluid solids
bed depending on whether the change of
Darticls size taking place with the bhad is

38 of the type of disinfegration or enlarge.
ment. An example for this application
of the iuvention is the catalytio syuthesis
of hydrocarbuu from carbon monoxide and
hydrogen over iron catalysts, mentioned

40 ahove.  When ocatalyst digintegra.-
tion begins adversely to affect fuwidiza-
tion  conditions, fresh or regenerated
catalyst of a particle size, suls-
stantlally  Jarger” than  the fines

45 formed by disintegration, is chareed to
the upper portions of the fuidized bed in
prupur%ons adeguale to maintain a suit.
able particle size distribution thronghout
the hed.

80 It will be apprecinted that the absolute
and relative amoynty of subdivided pur-
licles of relatively large and relatively
gmall particle size to be supplied to
finidized solids bheds in gecordance with

55 the invention, will vary widely as a fune-
tion mainly of the character of tRe solids
involved, = particularly their specific

avity, and the character and velooity of
Ee gases used for fluidization andfor

80 reaction. Il may he stated, hoyvmter,
quite generally, that proper fuidization
may be obtained when the prc orflon of
solld particles fully erirainable in the
fluidizing gas at the prevailing super.

63 ficial gas velocity amomnis o about 309

t0 50% by weight of the finidiged hed , the
proportive of parlicles having a stroug
settiing tendency at the rrevalling seper-
fieda) gas veloeity amounts to shows 0%
t030% by weight of the fuidized bed, and 70
the proportion of particles of intermedigta
Size amounts tg abont 20% {0 T09% by
welght of the fluidized bed, The supply
of snlids fractions of extermely large op
extremely large or extremely small par- 78
tiele size, in the mauner destribed ahove,
should Te so econtrolled that the par-
Hele sise distzibusion throughout “the
fluidized hed is mainfained with these

ranges,

aving get forth its objects and general
Nature, the invention will be begt under-
staod from the wmore detailed deseription
hereinatler in which reference will be
made to the acoom: anying drawing which 88
is a schematical illustrafion of 8 system -
suilable for o ing oub a preferred
ambodiment of the inveniion.

Referring now in detai] to the drawing,
the system illustmted_ therein es:sentiarlt%y L]
comprises solids feeding equlpment (1,

» end & conventiona) finid solidg reactor
(30), the functivms ang cooperglion nof
whick will be presently explained using
the carbonization of subdivided cozl as an 95
example. However, it shunld be uuder-
s00d that othier subdivided solids may he
treated In & substautially analogons
i operats {eed hopper (1) oonta

AL operation, feed hopper (1) containg 00
& coal charge which mgy be subdivided 1

adta coal having a particle sige of less
thon ¥/, of un inch. Lurge amounts of
coal waste of the chardcter are obiained
in the eonvengional proeessing of coal uf 198

the mines. These vonal wastes may have a
particle size distribution ahout  ae
follows : —

5" to_4 mesh per linear ingh 28%

N tu 14 a3y LR i ay 45 % l] ﬂ

14 %0 48 LE R Y ¥ 3 19%

48 10 100 o 23 3 49

Minws 100 ,, o s 79

A portion of ahout 20% 17609% of the
total coal feed desired tn he supplied 40 11%
reactor (30) may be withdrawn from feed
hopper (1) and passed hy auy suitable con-
veyinp means such as a screw coOnveyor,
leck hopper, or a standpipe (3), provided
with aeration taps (7) and slide valve (9 199
fo reactor 50. It desired, the aogl 1n
kopper (1) may be preheated with gases

om the process supplied through lins
(113, to temperatures of ghout 200° +o
600° F. which lie bslow the carbonization, 195
plastic and ignition ternperatures of the
coul. Tf 1o coal preheating is desired, o
Aluidizing gas, such ag sledm, fiye mag, gir
ete., may be introduced through line (11}
to faciliale the flow ofothe vogl partioles, 130
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A similnr finidizing gas MA¥ e injeuted, coal fines muy gl be completely avuided

~ ig small amwoupts through taps ¢7) into in this munscr. A suhstantial propur-

standpine (3) 0 wmatntain the furd char- tion of the cuul fines entrained in the

. avter-of the solids eolumn thereifl, guseus Qr VAPOToLs egrhonimtion pro-

5 The Auidized coal is forced mnder the dnets are separated in separator (18) and 70
pseudu-hydrustatic ﬁ;essure of standpipe relurned throngh Hue (20 to the bottom
{2). at a rate contro 4 hy slide valve (9), wporllon of reactor (307 fo aid in the main-
inte reaction (30 whereln it forms above tenance of a proper particle size distribu-
distributing grid (13} ¢ dense turbuleat ion o accordence with he inventiot,

10 mass of coal particles fudized by the Separator (1) may also be arranged iu 76
guseous OT vapOTYWs carbonization pro- series with some ponventional _cooling
ducts and o gas injected through line (13) means outside reactor 80y, if {he high
lelow grid gj) Superficial gos velneites teniparniures of reactor (30 make this

o about 0.1 to 4 fesl per .second whlin appear wore advisable. Vaporous ab

16 reacior (30) ar¢ generally suitable for gasedus carhonlzation produets, DOW snb- 80
this purpose. The carbonizadion tom- stantially iree of entraiied coal partities,
perature in reactor (301 may Lo selected may be vemoved through live (22) and
avelusively with a Tiew 4o the type and passed o 2 conventional produet recovery
quantify of gaseous 0 TApOTOuS parhoni- gystem {not shown), Suhstantially “drs

30 zation produrts desired and may vary ecChe may Le withdrawn downwardly from B
wilhin the wide limils of about 800 10 carbonizer (30) through & withdrawal

“2000° F. The lower temperaiures within  well 28 and line (263 for any Jdesired use,
said range are eondyetive to the formation At the condifions of temperatuze and
of relatively large guantities of low tem- 228 veloeity spevified above and when

26 perature far and light oils while 3t ihe usingalarge diameter, relatively shallow 00
hightr temperatures waare cogl gas and funidized bed, say Taving @ depth egual

hydrogenation products ave for? ed, to its diameter, or less, 2 coal particle
The heat ‘required to maintain the size . distribtion suitable for proper
 desired carhonization temperature fuidization: within reactor {30; may, for
g0 supplied in any conventional manmer, for esample, be about as follows:— .95
instauce indirecily or as sensible heat 6 ' Weight %
. the gad infroduced through lize ( 15y, =oF 1.5t 3 millimeters [}.]f to 1
by an axothermio Teaction within Teueio? 0540 1.5 . 20 to2H
. (30), suck as a limited gombustion of coul 900 te 500 mivrems = 50 te 60
85 ponstituents, oF hy the cirenlaiion of 100, - to 200 .t - 5. leld 104
‘oxcternally  heated char. Superhedted 50 tol00 5 - 5 wld
steam, hot fine or product gases. oF the <30 s - 32 o D
Iike nre preferred heating goses in the Tu conventional operation. the fluidized

| pase of low temperature earbonization, coal mass in reactor (30} will iend o
0 When ihe earborization iz condmefed c}arssify the particles having a particle 106
above temperaiures of about 1000° F. 4T - BLE of less than ahoat 20 microns eon-
_and for oxFgeEn prehented o whout 6007 1o centrating in the upper portion of the bed
. 800* F. may be used in amounts cuficient aud the particles baving & particle size
fn generate, by combustion, the heat larger than 1 millimeter coneentrating in
g% required Tor carhouization, Aboui 0.3 to  the lower rtion of 1he bed depending 0o 110
1.0 pounds of air per pound of eoal is  the gas veloeity employed. This elassifi-
gormally adeguate for this purpose. the cation leads to seriows fuidization
exact porporilon deperding on the ¢har- troubies yesulting in irTe ularities of the
aoter uf the ceal, the degree of preheal  temperature throughout fhe bed and ihe
g and the temperature Aesired. oo treating  inlensity within  different 116
' Caseous oOF YApLrous carbonigation  septions of the bed, A eonsiderable
prodiucts  are withdrawn, _ overhead jmprovement is afforded hy the recirei-
_fyom level (Lia) gnd passed through lation of coal Rues of less than about 200
. a ponventional as-solids__separafor mieruns size enizained in the product
£5 18} prcwided Cwith & solids reiurm  vapoms and gases and sepurated in separ- 120
e 2D leading, 1 aceordnnee  wtor {18, W 7 lower pustion of the
with invention, to & Tower portion of the fluidized ped thromgh line (201, The
fAuidized bed within reénctor 30y, In ampunt of coal fines so recirculated may
prder to veduce epirainment of sodid par- 5o ahout 100 to 10000 weight per ceut.
g0 ticles in the product gases and vapors to of  the total coal ted to reactor (30, 125
o destrable minimuz, the top section of depending on thie fines eoncentration an
yeacior (30 may he of enlarged cross- feod Tabe of the ariginal coal feed.
gection as indicated at (32) so as to hrine The higher rates af solids flow through
ahout o significadt reduction in cuperficial  the pyelone and Jown to the bottom of
85 gas veloolty. HaweveT, entroipment of the bhed may be facilitaied by estending 180
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the inlst to the cyclone, which may be a
pipe (19), downwardly to within g short
distance, say about 2 to 6 feet, Irom the
top of the bed. The reasons for his
5 efiect are twofold. Ib is known that the
efficlency of cyclone separaicrs inersases
to & certwin extent us the solids lead of
the cyolone inreases from very low levels.
In eddition, it had heen found that the
10 concentration of aolids - entrainment per
cubie fooh of pas decreases as the gus
moves away Trom the upper level of the
finidized bed. For examyle, when using
a solid material having & density of about
16 1.8 ai a supesficial Linear gos velocity of
about 1.4 feet per second, the solids
entrainment of the gas at s distance of 1
foot above the level may be about 0.1
pound per cubic foot while at 106 feet above
20 the level 1t may drop to shout 0.003
pound per cubie fopt. .
However, fhere may sill remain a
clapgifivation of relatively large and rela-
tively small perticles, whieh are notk
25 removed with 51& carbunization produots
or recyeled to the lower porlions of the
fiuidized bed through line (20). Ta erder
fo climinate fuidization troubles which
may result from thia further olassifica-
B0 tion, the invention provides for o geparate
feed of relatively coamse sad relatively
fine coal tieles tn the flnidized bed in
opposite diveckions. ¥or this purpose, a
- proportion of about 40% fo 8% of the
85 total cozl charge fo be supplied to
reactor (80) is withdrawn from feed
hopper (1) and passed through line (4) fo
a conventional olassification means, such
a8 gn elutriation system (3) whersin the
40 cozl may be classified into two or more
fractions of different avearge pazficle
gize. An eluiriation gas m:g{ ¢ BEp-
plied to the hottom of eluwiriator (9)
fhrough line (8j. Other vconventional
clagsification means, such s sailable
gieving means, may be used. .
A coal fraetion ecomprising predemin-
antly perticles having o particle gize
smaller then 200 microns may be faken
50 overhead from elulziabor (5) and passed
fhrough line %8) to o bottom _pr_gon of
reactor (80}, it desired via fluldizing gas
feed line (10} and grid (13). In continm-
ous operabion, this frackion of coal
§5 particles may araount to about 5% o 50%
'bgc weight of the coal supplied to elutri-
ator {B).
A;Ugui?'her cozl fraction comprising pre-
dominanftly cual pariicles larger than 0.8
g0 millimeters may be withdeawn from the
bottem of <lubriator (8) and Dessed
thremgh line (10} o the top of reactor 530).
This fraction may amount to aboat b0 %
t 95% by weight of the coal charged o
g5 eluiriator (5). ~If desired, a third frac-

tion of infermediate particle size may be
withdrawn from elutriator (5) throngh
line (12) to be united with the equl
chargoed through line (8).

The produch drasen off through line
(26) may be classified in a suitable con-
ventional davice such as an clutristor or
siove (40) and ai least a porilon of the
fincs returned through lines (42) and (8)
to the flwid bed, theraby keeping the con-
cenfration of the fines in the reaotor ab a
high level, This high concentration vl
fines greatly improves the fuidity of the
bed. The retention of the fines within
the system in this manmer camses the 8N
particle size distribulion within the reac-
tor to have litils resemblance to the
particla size distribution of the feed. In
cerfain eages if may also be desirable fo
reture b least a porlion of the coarse
solid produet separated in classifier (40),
throngh Lines (44) and (10) to reactor (30).

It will be readily appresiated from the
ahove description of she drawing that the
recirealsdion of coal fines and partieu-
larly the split feed of coal fractioma of
widely differing average particle sige, in
accordance with fthe present invention,
counteract efficiently the natural classi
fication tendencies of the fluidized bed 96
permik the maintensnce of proper Avidiz-
ation condifious without cavetnd control
and readjostment of fhe superficisl gas
velority. '

While reactor ‘(130) and ils operation 100
have been desoribed with zeference to the
earbonizaticy of coal, 1% will be under-
stood thad other earhonizable salids, such
a# oil shale or cellulosic materials, may
bo freated substanticlly as de:-mca;-:'ﬂbe‘d?.r 105
The system may also be nsed for the
gasification of carbonacecus solids with
gagifying media, such as steam and/or
carbon dioxide, by supplying the gasify-
ing medivm through fue (16) sod main- 510
taining p gesification temperaiure of, suy,
abont 1600° +to 2000° F. within reactor
(80.) The invention, as described with
reference o the drawing, may be applied
to ofher proocesses involving the use of 115
thridized solids, such as calalyile reac-
tions, in a gensrally analogous manmer,
catal%at or other soiids used in the pro-
cess being supplied in suitable parbicle
size ranges throngh, lines (8), (9), andfor 120
{(10) as required by the classificajron
tendency of the solids mass maintained
within reactor (30).

‘Wikile the foregpoing desoriplion and
cxemplary operations have served to ilus.
trate specific applicalicns and resmlts of
the imvention, other modifi

10

75

90

125

cations obwyi-
vus to those skilled in the art are within
the scopa of the invention. Only such
limitations should be imposed on the 130
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jnvention as are indicated-iu the appendeid
claims.

- . ‘Haying now particularly desoribed and
ascertained the nature of our said inven-
5 tion and in what manner $he same is to
be porformed, we declare thaf what we

- elaim iﬂ':—_
1. A process for ireating finely divided
solide with- gases by muaintarning the
10 solitls in the farm of a turbuleut Auidizad
hed wihorein the solids are classified into
two ot more fractions uf different particle
size romges before -being fed fo the
_ fluidized bed, the fraction vontaining the
15 largest size’ particles being fed to the

upper portion of the bed gnd the fraction .

-conteining the smallest size particlea
being fed to the lower portion of the bed.
2."A process as elaimed in QClaim 1,
g0 wherein there are fraetions of inter-
medinie size which are fed to inter-

" mediate points of the bed.

. 8. A process as elaimed in Cleim 1 or

S L puBLIBHED BY -

- - THE PATEMT OFFICE, -

Claim 2, wherein the classified fractions
fod to the bed are provided at least in
park by withdrawing and classifying 2
mized fraction from the hed.

4. A process according to any of the
preceding claims, wherein a solids frac-
Yion of relatively small partivle size is
geparated from the gases feaving- the toy
of the fuidized bed, and fed iv the lower
portion of said bed.

5. A process according to any of she
preceding olaines, wherein the treatment
is carbonization or pusificetion of cur-
bonaceous solids, or a eatulytic reaction
such as the synthesisof hydroearbons drom
(0 and H, in presence of a fluidized iron-
type catalyst.

Dated this 20k day of June, 1048,
DAVID T. CROSS,
Brettenham House, (Sixth Floor South),
Tancaster Place, Loadon, W.0.2,
Agent for the Applicants.
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