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This invention relates o & protess for tie produc-

H

tion of carbon monoxide and hydrogen from heavy oils, Topped :
1or reduced petreleum crudes, recycle shbocks and sludpes of
petrolewa refineriss, coal ters, pitches, asphalts end heavy

tfractions from ghale oil are examples of suiteble haavy oils

which may be converted to carbon monoxide and hydrogen in

aceordance with ths present inventlon.

Tais iavention involves subjecting a heavy il in.
the presence of a flnidized particulate nass in 2 gastfication
goae to gontact with an oxidising gzs comprisiag oxygen,
preferably admixaﬁ with stean andfor carbon dioxide, undar
conditions suitable For converaion of eombuatible constltusnts
of said oil inte 2 gas comprising a substantlal amount of
carbon monoxide and hydrogen and compounds containing both
joarbon and hydrngaﬁ atoms in the sems molecule, ineluding
gasegus hydrocarbons. The resuliing £as90mns prﬁduuta, in-
cluding the abova-mentloned uompounﬂs ara'immediately sub—
jected to repurm‘ng by raactlop with an nxmdlzlng gas in a
cuntrulled amoiant and at an elevated temperatiura tu convert
the hydrocarbons o carbon mopoxide and hydrogen. The gaaif1-
cation of the heayy oil is conducted in a dense phase
§fluidigod bed while the reforming of the hydrocarbon gases to
:cﬁrbnn momoxide and hydrogen is gonducted im an unpacksd resc-
Ltion sone in heat exchange relation with the fluldised
particulate mass.

in important festure of the present invention is in

the treating of the gaseous effluent from the gaslfication

#pne, which contalins hydrocarbons in additlon o carbon
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.1amcunt of oxFgen employed and Permlt cunrerslun of a greater
: percentage of steom tc hydragan by the waber gas reactiuno
én the other hand, if a product gas relstively riﬂh in carbon

dmanaxlﬂe is dasired it is advantagauus to transfer heat frum

[|
uf carhon muncxide ralat;vc tn hydrogen.
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monoxide and hydrogen, io & reforming sone with oxygen te con-

vert the constituents eontaining both hydrogen and c¢arbon

tatoms ip the sams moleculs inte carbon monoxide and hydrogen.

The process pormits a wlde latitude in the comtrol of the com-
pogition of the resultlag product gas o provide veluabls
synthezis gas, i.e., & mizters of carbom monoxide and hydrogen
iin she desired praoportions for the syrnthesis of hydroearbons
and oxygenated hydrecarbons, Iy conducking the gasification
of the keavy 0ill in heat exchange rolation with the refnrming:
fof the pasificatiom produets, it is possible slther Lo sapply
gheat t3 the gasificstion sone from the reforming sone or to
supply heat from the gasification Zeone Lo ihe reforuing 2one.

II & pruduct gas of hign hydrogen-to-carbon monnx1de ratic 1=

deslred, it is advantageoua to supply heat to the gasification

a relativaly large qLantlty ‘of stheam az cemparsd with the

the fluidiaed bed gasiflcatiun Zone ©o nhe refnrmung aona; In
this manner carbon digzide may be - raacted wuth the _Easeous

nydrccarbans in the refcrm;ng zune 30 increase the production

By- prnduct and wastea hydrnuarhons, oxygenatad hydrg-
carbnns or ths Jike, for ingtance, methane-containing tall gas=
uraduGEd in the synthe51s af hydrocarbuns mey also be oobw
verted in the refbrmlnr zone to addltional carbon monoxiﬁe

and hydrogerl.
When a heavy oil iz fed directly imto the gasifica-

tign zome of the present inventlen, the hydrecarbon vapers 2nd




10

20

30

? 554222

}gases, which result from the vaporisation and ccacking of the
ail in the zZasificatlon zone and which sscaps oxidanion while

4n the gasificationm Zone, sre converted in the reforming zone

¢irecsly into carbon monozide and hydrogen. The reforning
atep is also advantagsous from the standpoint of converting !
sulphur compounda, partieularly orgaelc suiphur compounds,

! from the heavy oil into a form mpre readily removable from she
]

fl

produet synitheals zas,

The drawing is @ wore or less dlagrammatic eleva-
tional wiew, partly in crosa sebtion, of apvaratus sultabls
for carrying out the protesa of tha present inventilon. In :
deserlbing o specific modification of the present invention in

detsil In commection with the accompanying drawing, referance

will be made to the treatwent of a heavy oll wherein the 0il
is injected into a fluidized bed of coke partlcles in the gas-
ification zome of the apparatus, The particles of the
fluldized bed will usually pass through a JO-mesh scrzen and,
preferatly, at least abeut LO per cent by welsht of the

| particles will pass through a 1l00-mesh. screed,.

With referense to the drawing; the apparatis oom-
vrises & closed pressure-reglstant vaseel having an outer
sheil 1. The veussel i3 divided. into sectioms by partition 2.
Preferably the osuter shell of the vessel is coverad with swit~
ahle insulating meterial, not illustrated in the drawing, Lo
sonserve head within the vessel. The parsition 2 divides the
vossel to provide a gasilication zZone 5 within the ?easel
ingermediate and spaced fron each end of the veasel, The
partitior 2 ig preferably in tha form of a frusto=conical sau:
tion with the swall end of the Trustum nearsat the lower end

of vessel 1. A condult 4 extends through The lower end oI the
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' ﬁhe_gasificatinn gone with. the oxidizing gas takea_pladé vith-

‘sﬁrﬁr&d from nozale 13 into the flnidized coke mass in pasifi-

' lgasification zone 5 through conduit 13 while fuulad or Ghs-

: ;
: vegsel and iz cennected with partitios 2. Thiz provides ewven

zfqrming of thea hydirecarbon cu;stxtqsnts of ths gas avalvéd in

o 55 4%4%

distribution of gases from conduit 4 through the solid

materisal maintained within the vessel in gasiTicatlion zone 5. .
The solid particles in the gasificaticn Zone are
fiuidized by gases Flowing upwardly from econduit 4. The upper
level & of Lhe denze vhase Fiuidized bed of particles is main-
talnad somewhst below grille 3. !
Grille 3 is provided with a multiplicicy of speningd
7 through which gasez escaps into the upper (section 8 of the
veszel., In the uuper section 2, gaseous pr;ducts from the
zaglfication Zome are admixed with an oxldizing gas stream in-
trouuced inte the vesssl through line 2. & plurality of
vertical eopduite 1l extending from grllle 3 through pertltion
2 esLabllan communication between upper end qact;on & and.

'sgotion 12, the section of vessel 1 belaw parultion 2, Re-

in sactions & aad 12 of:tha vessel and within conduits 1l.
Thus tha gasauus reastants: and reactzon products within the
refurwing Zone are 1n 1ndirect heat sxﬂhange with the
rluldized uﬂlldﬁ in tha gﬂSlflﬂatlﬂn Zone Se

The Heavy cil 15 supplied through conduwlt 1O and

cabian zone 5.

Fresh- anllds, when degired, ars introduced into the

card solics may be withdrawn from the gasificatlon Zone
through line lh at & rate determined by valve 16, to maintain
the déﬂired lavel & of the fluidigzed bed within the gasifica-

tion Zon06.
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Product gases from the reforming gone are withdrawn

from sectlan 12 through line 17, These gases ¢onalst essen=

tially of nydrogen and carbon monoxide.

i In cperation, heavy 2il is contimscusly supplied to
5 fths gasifleation zZone throwgh conduit 10 whlle oxygen with gr.
lwithout steam and/or carbon dicxide is introduced into the
raancticn Bone throuzh condwit 4. The oxldizing éases Ay be

introduced s a mixturs vreheated to a tempersture ag high aa

about 1,00C°F. Steam nay be separately heated t6 higher tem-

18 j|peratures, Sufficlent ocxygen is added to supply the amount

of heat requirsd to meintain a temperature witbin the gasifi~:
cation zZone, praeferzbly, din the rangs of about 1;60G°F. o é
about 2,000°F,
The_gaaifiar iz prefersbly cperated at superatmos-

15 |lpheric pressurs usually ﬁot proeading about 50 atmospheres.
‘A-ﬁresaure in the range of about 20 to about-30 aimespheres is
frequently desirable, The temperature in the reforming sone |
1E:mainta1ned; prefersbly, in thg range of about E;GGO°FF to

: _ about- 2,500°F, Thé:;emperature ol the gasificatiun Zone may

20 he regulated by cantrul of the preheat Gf the Oll and oxidiz-

ing gages fed thersto and uhe proportions of nygan supplied

Ito the gasifler shrough. conduit 4 and the tamperature within

tha reforming aong may e controlled similarly by the propor- |

& tions nf-axygen_supplzad through ponduit o,

?Lﬁ{'- ) :25 _ Whils ccke parﬁicles are often chozen to prbvida the
| fluldized bed in the gasification zone, other solid particles
capable of withsvtanding the reaction conditions without dis-
integrating or agglomarating may be empleyed, For lnstance,
sand; bavxite, alumins, magnesia, sircon and bervl are 1llus

30 J|srative eof soildse which may provide the [luididsd hed in the
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wasifiestion gone, Whethsr combustible toke or an 1ncombiis - j
ibie solid like bauxlte forms the flwidized bed in the ga51f1-
Joation sone, tbe fluidised solid particles have the function
lof presenting large surfzce areas to the heawy oil charged

into the gasification gone. In this way, the highest boiling

components and carbonaceons residus of the oil infezted into
the gasificstion zone are spread over the sxtensive surface
lof the sclid particles; avoidlag the huiid-up el massive
carbon in the gasifisr. Thus, the carbenaceous residus and
substantially nonvolatils hydrocarbons deposited on the
fluidized solid particles ars continugualy ynGergeirg gaslfi-
cation by reacticn wlth the oxidizing gas supplied to the
gasification zone. The solids in the gasifier may graduslly
change in partlcla alze; for instance, thare may be an aecu-
nutation of salts and m:neral cunutltuantu urlglnally present
in the heav? nil Faed stock, For;such B reason, discard
solids may be withdrawn through condult lL and frash naka-np 5
aolzda may be addad ﬁhrough cunduit 13 .¢o maictaln & well
flu;dized bad in the gasifier.. . _ _

_ Bart or all of the heavy oll andfﬂr uxldimlnv EABSS
supplied through cﬂnduits.h.and o may 0s advanuagenusly passed
J_ir_l indireét heat exchynpe relationship with the hot product
{gasss exitingffram eondudt 17 to preheat thess reactants De= |
fnre introduetion inté the gasifier.

High—parzty oxygen used ln the proceas of this in-
vention is gener&lly uhE product of air ligquefactlion and
reutlflcatlon,.ﬂnntainlng at least abouk 90 per Eant by falume
of oxygen, preferabiy at Least about 35 per cent by volume of

oxyeen. Lt iz froguently advisable to aupply the gasificaticd

gopne with & mixture of steain and high-purity oxygen in which
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| the steam-to-oxygen melar ratie 1s din the range of about 2il
dtez 511, On vhe other hand, only high-purity axygen is
Trequsntly introduced inte the refcrming Zome by way of con-

duiv 91

; Since the mixture of hfdragan and carbon monexdds
whizh is produged by the process of thiz lnvention is often
required for mtillszation in 2 plant producing syntnetic
gasaline by the reaction of hydrogen and carbon monoxide in
flthe pressnce of an iron catalyst or the like at elevaced

| pressures of the order of 20 atmosvhares and higher, 1t be-
comes desirable to gomerate the hydrogen and carbon mongxide
mixture by the proéaéa of this inventlon at suech alevated
pressures in order to avold the clfficultlies and axpense of
compressing the product gas from this process prior te 1ts
Fintrudﬂction into the cabalytic synthesis reactor. In this
connection it is well to note that the cperation of the gasi-
'finatiqn zone in the process of_this inventien at elevated

pressures -of the order of 20 atmospheres and higher generally

witﬁ_tha resulb_that the predence ﬁf hydrocarbons in the gased
smerging frow the ‘Fluidized bed in the posification zome is
increased. Acsordingly, the prasent inveﬁtiun ts particularly
lvaluable in cun?arting-the hydrecarbons present in the gaseous
Streém igaving she gasificatlon zZone to zdditional carbon
monoxide and hy&rugen:whan the.gaaificatiun ig oeing tonducted
at elevated preésures to supply a synthesls gse cpuprising
aosentially hyérogen and parben monoxide to 4 synthesis

reactor operated at slovated pressured.
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Cbvieusly, mamy modifications and variations of the

inventicn, a3 hereinbefore set forth, may bz mede without

]departing from the spirit and seope thersef, and sherefors

only such limitations sheuld be imposed as are indicsted in

5 {the appended claims,.

2
1 :
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Twe ambodiments of the invention in which an exclu-

ey ommn L DRIDUED

sive properiy or privilege is claimed are defined as follows:

SRR RO 1

-

1. in a process for the production of caraot mon-
oxida and hycrogen from a heavy oll, the improvemend which
comprises subjecting said oil to the aciiocn of an cxidizing
£Rg comprising oxygen 4and stesn in a dsnse phase fluldized
had of 50lid particles in & zazificatian zone maintained at

a temparature in the range of 16G0 to 2000°F,, discharging

~from said gasifieation Zone galeCul prodacts couprisinog

sarbon monowide and hydrogen tcgether witn compounds contain

" ing both carbon gnd hydrogen atoms in tho ssme moleculs ine

cluding gegzous hydrocarbons, and adulxing oxidizing gas
comprising uncombined cxygen with zald gaseous preducts fram

tha gaslfinat_un aone in ‘a “efurming sone malintained at &

tenparature in the ranga of 2,000 to 2 5DG°F. whersln saig
cumpuunda ares converhed into carbun monoxide and hydrogen
while passing the redetink ‘Zasecus mixturs theralr in P

-1 5 _ i:;ndiract heat exchange relatiokship with the fiuidiced

particlas iﬁ.saiﬂ=g&sification'zan& tp supply heat yo seid

iy LT

geaificetion zons.

LRV A prnueae'acngrding to Claim 1 whersin said e

oxddlzing gas suppl1ed L] tha gasl,leatlor BoTIE consists

" eopentlzlly of gtoan and h_Eh—purlty oxygen with & steam—to-

il

uxyggn malar ratla in the ranga of dbout 2:1 te 5:l.

é. In a prooess fnr'tha praduction of carben
!.munuxide and hyﬁrogen from a heavy oil, the impruvamenm which
i nomprises sublecting samd oll Ho the action of an oxid;zing
.gas womprislng oxygen and stean in o denae paase fluzdized

bad of solid partigles in a gaaification song maintained at
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phase fluidized bed in said zasificabion zone and io Indlrect

of hlgh-purity oxygsn apd steam:

-ox*da and hyﬂrogen frﬂm a heavy cil the 1mprovamant which

_cmmprisaa suhaecting sald 011 T the acnlcn of a wixture of
‘of salid partlcles 1n a ga31fic¢tiun some mﬂintalnad at a

'lW1thdrawing the raaultlng gaseous products ﬂompr151ng nydro-

L-fcarbcna from sald fiuldiﬁad bed 1n suid gamification zone,

. - into & reforning zone maxntainad db a Lemperature ln the
pange of about 2, EGG“F. o - aucut 2,500°F. in Lndi?act heat
- exchange ralatlonablp with saiq fluidized bed in seid ga&ifl-

 cation scas, thereby effscting canversiun of ¢&1u hydrocarbon

/| 554228 |

L

a tempzrature in ithe range ol 1800 o 2CLUMF,, diacharging
from said gasification acne gascons products comprising
carbon monoxide and hydrogen together with hydrocarbons, and
paseing aaid razsous products in admixture with an oxidizing

Zas threugh & r=forming zone exten wding through saz& dense

heat exchange reiationship with said dense phase filuldized
bed and maintaired at tamperature in the range of about
E,GDD°F. o asont 2,;00°F., vhersby eifectlng conversion of

said hydrocaroons inte carhon mongxlde and nydrogen.

L. B process s defined in Llaim 3 woereln said

golid particles are coke partlcoles.
5, &4 praocess as defined in Glalm 3 whersin azid
pridizing gas supplisd o s&id_gasification Zone iz a mixture
&, In d- urucasa for the pruductlan of carbon mon-
sheaun- anu high-purity axygan in 3 deuse phase fluid;zeﬂ bed

bemperature. tn the TENgs Di ‘about 1, 6DD° . T abaut 2,000°F.,

passlng s8id products in’ aﬁmlxtura wi'th thh-eritY QXYEen




srane L

-.malntalning safd streums at a ﬂamperatuxe 1n tlie ranga of

'-ZUﬁﬁéF,'bu Eﬁﬂﬂf " heraby convertinw said comncunus into

maipbained at a temperaturs in tha range of 1600 wo 2000°F.,

heat axchange ralatlunship wlth sald i=u1szed bed whlle

- 55 42322
&
{irto carbon monoxids avd hydrogea, and discharging the e~
sploing wixture oI earbon monoxide and hyvdrogen from said

reforning Sons. i

7. i process as defined In Glaim & whereln ihe
gesification and reforming gones are maintained st A pressursa

of at lesst 20 atmospherasd.

_ &, In a process for the produstion of . carbon Mor-
sxide and hydrogen from a heavy cil, the lmprovemens which
compri3a3 subjecting said oil to She actizn of an oxidiging
gas comprising free oXygeh and shteam in a dense phese '

fluidised bed of selid pargicles in a gaaifiuation ZONS

lnaecting ox:dlziqg gas cofiprizing frae'oxygen into the
gaﬁecus prnductu compr13¢ng compuunds GDthlﬂlPL both carbon
sl - hYdfﬂgan atoms in the aame mplecule upon discharge frott
s&id fluaalzed bed and flaw1nh the rasu*ting gasaaus mlxtura

as g plurailty of parallel atreams dawnmafﬂly in indlrsct

carpon monoxite and hydrogen.
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