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; Thia imveniion falat&s i dAmprovemenss in
258 mgnufacture and ig especially concerned with ths
marufacturs of miziures of carbon monaxide =nd hydrogen.

Indugtriae goo miktures containine csrpbon monoxicde and
hydrogen, pugh S water-ges, sre usually produccd by passing
stesm ihrough 4 Wed of auke.Previausly hoated te & hipgh
vermperature by combuation and contimiing She passapge of staam
until #he drop in temperatvre couzed by the sndothermic
WAtET-gas reaction makes it neceszary Soe reslsce the current
of eteam by & oieet of alr. It i=s, however, poSsilble to
operate the wrosess continnously by ceusing the coke to reast
fimaltensously with oxygen and stesm so that zome of the ooke
La onent o provide the heat for the water—gas raaction taking
place simmlianecnaly. The present invention is concerned
wlth such a contlnmous weter-gas pracess in waich powdered
Lail, colks or obher carbonaseons materiﬁl io employed as
starfing waterisl.

Accordini to the invendlon, a vordical suspension of
powderad corbonacsous materdial in stesm 1s cauzed to repot
by acat Irom sn adjacent vortex of powdsred cerbonacesus
neterial buraing in oXygehs In this way it haa been fonnd
ogsible to converti carbonscegus matertial, suach 2z coal,
coke, and the like, inio water-gss very repidly =nd wiith o
hiph efficiency?

In itz simpileat Torm the apperatue used for careying oot
the proceze of the invention may comprise s furnzee in which
vortices ore formed from the powdered carbonaceous materis:
and steam and from the powdered gerbonacecus materisl amd
oEFEen, the vartiées-pmeferably boing arrangad allernately
and opne ahove the other and wilth the sae dirsction of
rotation. Zuch vortices may be prﬁdﬁneﬂ by injaéting_tha

8plid carbonaceous meterigl, topeiher with the oxygen or stean
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bangentiedly and in a horizontal or substentially horizontal
directicn into a furnasze of ciscnliar aross-zcotion. It ia=
mopt convendent fo withdraw the gusea.p?uduced at or near the
botizom of the furnzce se that the vertices together form a
5 helix, i.sz. the burning ang reseting sarbonccoctz particlem
aid the gazes feorved or introdused follow = helical path
Crom top to tetionm of the furnace,
In pracztice, hawever, it iz preferred to FPovw more than
cne zuch kelix by formdng a slurality of vortices in the same
10 wlano, Thua, 2y providing Tour polints of introduction in
the furrace in a coumen piena it is possible to geneyate four
vordices in thie plane, 4t & lower level there may be
srrangad vertleally helow the points or introduetion referred
1o, four =dditlenal pointa of intruductipp, &0 that under each
13 wvortex a furthﬁp vortex is formed. Préferably, the arrengemens
iz much thet the vortlces altarnate 1ﬁ.thé vartiegl plone so
thet each carbonsceous meteripl-stesm vorter is aﬁjacegt oIne
Or WWo carhonaceous materlal-oXirgen vortéxn The vortices in
gean plene may pe of the sane type or may differ, end ln the
20 latter case they preferahly aliternate so thet nnlform keating
e obtained. It will Be sprrsciated that the use of four
vortices ig refarred o orly as mn GXEmpie and any_number may
e formed, as dezired. Theas vortices con be produced very
eagily in practlee by directing thé Jets supplled with
25 earbonacecus wmaterinl end steam or oryoen into the furnace
elong & path not codnelding with = rﬁdius_° In this woy, the
Jets introdueced resct uwpon sach other &n&'fofm a plarality
of vortlcen. _ . |
Where & number of vorticas are formed in a common plans,
30 and even whoare & singie vortex lo fnrmed.ﬁnd heree 2 alngle
helicgl path is ganeroted oy the falliné carbonncaonsg materizl,

2 more or less well-defined columm anecctnisd hy the coarbonpceols
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golid is Tormed near the eertre of Lhe Fuurnocs.

Thes, the eeniral porlion of the Turnsce may oe

pecrried by o willar withoud sthstantially reducioy

the effective capacity of the Turnase and by oLt ting
this piller of firsbrick or ather suwlteble materisl the
furnsce ®mey be glven gn inereassd heat capacliy, Jursh a
colwm may be emnloyed for withdrawing the mases from the
bottom of the Turnece or by Plercing thoe colum for wiilhe
Erawing the gaees from othear pdints at oy desired nejgnt
wWithin the furnace, Whers o pluraliity of co-plonap
vortices lg formed in the furesce euzh a colu.ds: aay oe of
2ush shaps ss {0 pregent s ConanveE fﬂce_tn gazl voprtex the
formmtion and meintenance whereorf is thﬁs Pacilitsted,

Tie rezeilon beiweer the solid cafﬁnnaceous maberdal png
stears is ohe which needs fop erficianc§.a Teirly blgh re.
acvlon tempersturs, Hevertheless, by ﬁparaﬁing i the manmer
desoribed, it 1z possille o nge reaction tenperatures some-
Wwhet below thoze normally etpl oyad aﬁﬁ conglderably Delow tha
termerative to which it is usus) to redizs the bed of
zarbenecsong materiol used in the intermitdent orocewss durlog
the "olow" pepiod. In genepral, it iz not neccsspry in the
process of the invention to eXxceed temparstures of L,ooo%c.,
temperatures of 860 ~ 1,000° Being guite effective, although
higher {emperatures, e.g ap o0 1,500 or 1,8500%. may be
azed if deslrmd, -

The papes leaving the furpoce may cerey with them
unbrnd reciduss from the earbonececus material znd ave
therefore beat pesoed FPirat throngh & cettling chamber sng
thereupon may he uped immedlately or cooled, for ingtanca,
by use in wasle heat beilers befora baing paszad to fabther
treatment, for inatance desulphurization, or removal of

carben dioeide,
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Jost of fhke unbornt residus from the powdered
Farhonacecns material coneists of inorganic maqtcr Witk
vwill settl§ az A fins powder vpon bke flopr of the furnace
and can be removed from time o time or contlinuocusely Uy mEana
af a nmeckanical stoker, rotating hearth or 1ike devics,

it willl e apprecisated thet while the hent peeded in
the »roecess has been gfeted fo De produeed Sy powiered
carberagecus materdael buralng in oxygen, &air or air enricaed
in ouxygen oar slso te vtzed for thizs purpose althoezh the
wvater-pas then produoced will contair nltroger. The emoand
of oxygon nzaded can be reduced DY oreheating Lhe steam
used ir the proceas: scch preheating zay be to a medarais
temperaliure, o 50000, , or e the resciicor temperatuars
siaintained within the furnace or ever to a higher tamperstnres.

Ths acepepanyting drawings 11Tusterate diagrammeticoslly
an ambodiment of the invention.

In the dreawlngs Fipure 1 phows & sectlion of &8 firmace
and Fiaure 2 ghowa o -gaction glong the Fines 2-2 of @ipore l.

Referring to the drawings, ihe Durboace has o mild steel
shell 3 with & refractory lining 4 exterding over the major
peré of the interiar of the furamce, tﬁe hottom unlinad
portion pff tha furnacé being provided with s watar-jacket
o provided with supply and return.pipeﬁ 5 and 7 respectively.
The botiom ef the formase is closed LGy furnaces foor §.
Arrsnged ir the centrs of the furnace is a tube § of heat
resisting steel prﬁviﬁad wlth & refractery Jacket 10 Intets
1l, 12 are provideh round ths furnace at asveral lavele.

In operation stesm and powdered fuml are introdnaeed
throogh the inleis 11 ahd air orF oxygen and powdered fael
throuzh the inlets 12 =0 ma o ;Poﬁuéa_thc vortices indleated
in broken lines in Figure 2. Yhere ar% thus formed vorticas
o both gteamepowdered fuel and sir- or ocxygen—powdered fuel

w Fm
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in exch luyer, the vortices in adjzcent loyshs alternating it
tirpe From dop to Dotitom of bhs fornsce.

Gpent corbor@cacits material falle to the wobttom of the
furnsce cooléd by bhe cirenzation of weter through the
Jackst 5, tlhe weter baing sapplied ot intet ,_6_ and «ritkdravm
Trom oublet 7, snd cen os wilhdrawn from time to time throush
the furnase door 8. (ossous producis are withdrswn tbrough
the pips 5 =nd =ay e used before heing passed Lo siorage
Tror 'pr'aha&ting gteam smdlar air or oxyzen Teing used in ths
yroosss after having been freed Fror suspended pasrileles, Toz
sramule By mean: of & oyclone ssparatob

Eaving now daaf.r:_tbaa 2y Invention whet 1 fiesire Lo zecurse

oy Letiere Fabent is:-
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1. Method or produsing inmmetrizl zes mixivres
sontealnlce earbon menozide end hydrogen, which comprises
iajecting carbonscecus matariel and shean into B furnace
tangentially to rorm a vortex and hastlng the substacsse in
the vortex to effect reacticn by burning carbonscecus metorial
injootes bangentislly with oXpgen to form a vorber closzz to
the flrst mentiomed vortex,

2. DHMethod sceording to cleim 1 #kersin tne varlions
#ubstemees ars injeoted at a mamber of polnke to ovm a plurality
af vortlices of the twe types in & singie Dlane.

3. lMethod of produeing indugtrial gas mixtures
containing carbop monoxide sod hydregen, which comprizes injseting
bowdered aarbomaceous ooeal snod eteam into a rurpace tangentially
&t s pumber of points to form a plurality of superlmnosed
vortlees heaving a common azils adq direutiug of rotaticon end
Deating the substeness in the vortices to éfrent e reactlion
by burning pnﬁuerau sarboneceons matarial injected tangentially
wlth oxrFegen to fome a plurality of vorticesm having the some
axiz and nireetion ot retation as the First rentionsd vortiaes,
the twa types of vortex altermating aloag thelr common mxis
and ensh voartex belng ==t olose to the nexs.

4= MHeothod sesording to eleim. ¥ vhereln the varions
subatances zre infeocted at & wumber of polots to form = plurelity
of vortices of the two types in m sipgie slane.

Z. Yaghod of pro&ucing Ingnetrisl zas mizxtures sontalming
carhon monexide snd hydrozen, whieh comiprl ges Injecting powdered
eerbonaosnus ceal and gtesn into & furgace tansentially et a2
numbar of points to form & plurality of superimpogsd vortices
havieg & common a®kis and direcetion of rofuabtion end haeating by the
substencesa in the vortloes o effect g raﬁqtion b7 burning
powdtered carbonacecus materizl lnjected tangentially with exygsm

to form 8 plurality of vortilees havipz the same a¥ls and direction
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of rotetion az the firat mentioned vortices, the twnltrpas of
vortex siternating slong their common axis 1nd each vorbex being
set ¢loge to the next and withdrewing gssecus products of the
rrogsss from the penter of the top of the furnece and passing
thrﬁqghuut-thgt rart therecf which is vacunisd by said vortices.
6. Mothoo mecording to elaim 5 woeroin the various
substanees are Injected at & number of polnts to ToTm 4 plurality
of vortices of the two types in a aingle plana.
7. Apparetus for the profuction of ineustrial. gas
mizinre contsining cerbon monoxide mpd bydrcsen, cogprising
8 retractory llned rurnece having gas inlsts clogely spased and
tangentially direscted =6 as to be adepted to Torm = plurelity of
c¢lozely adjsmcent Tortices of the seme axis aro 2iTection of
rotetion and one avo¥e the ciper witidin the furpsaca.
8. Jpparatus according ta cladm 7 ond providsd with
8 plurality of inlets errengef so as to produce a plurality
of vortices in saoh of = nubar of planea.
9+ Apparatus for the protuction of lndustrial ges
plEture econbainlng sarbon monoxide and hydrogen oomprising
& rerractory lined furnase heving zas inlets tengantizlly in-
elinea smad arranged et a pumber of ievale =o as to be mdentad
to form s plurelity of vortices, havling & oormon sxie snd
2ireotion of rotetion end other =seks of gag Inlatz eech set
arranged ¢ form & plurality of vortices having a common axls
gut aireetlon of rotatlon, the axis of the various aota of
vortiesd beling paralliel saod aubstartlally vertical.
1¢. Apparatus acoording to olaim 9 and aomprizing
BT cuilet pipe the body of wiich iz situated withip the furnace
end extends throuszh that pert therecd normally coorpied by said

vorticez.
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