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This inventicn relates to improvaments in

the produnaticn o gasss and espagially carbon monoxlie

. and incustrial pas mixsores sontaining  carhon wonoxide.

Induatrial gas m?xturca coptaining carbon moncxide
A hy&rogéﬁ ard in particulasr water-gas are Lskally produced
oIl & lgrge gaales by the intemmittent.pr0cess in which steam
is aﬁbjeateﬂ to reackion with a bed of esrbonaccous material
surch az Eaal or &mke, which hés previcusly been ralsed %o
inzandescencs and which, dering the productlon 0t the pas
mixﬁuré, éouls down mtil gee is ns longer produced at en
saonossie rate and the gas production must be stopped until
the bed of carbonaceous maierial has again been raiged o
incandescencs by mesns of a blgat of sir. A yorber of methods
af rendering this pr@caaa conblmcus have bheen sﬂggestaﬂ ut
the difficultles mat wlth are the daunper of producing large
guantities of iess valuable gam, l.o. eardon dicxlée ihus
giluting the water-gas, and miso the continuwous supply of
the solid cerbonecsove meterisal and removal of bhe spemt solid -
prﬂﬁucta.f '

The presaﬁﬁ inventiom is eoncerned wlth ihe productlom
of earben monoxide and gae mixiures containing both rarbon
monoxloe gnﬂ hydrogen atarting from nowdered sarbonacecus
materlals, iﬁ:ﬁuft;cular powiered coal, mnd snvisages n process
vwhich iz of specinl importance in that it can be operated
cantinuﬂuslﬁ"ﬁhilé'resulting in ptbatantially complete uwhlli-
sation of the carboneceous Btartiﬁg matarial.

Agcording to the invention substantismily complete
gaeification of powdered coml, cole or like carbolacecns
materinl ia bpought about by reaction between the carbonacesus
mebkerial ané Y réaét&ut gas ob vapour while the meterial is
suspended in a body of gas or vapour anﬁ'is peasing dovl the
gealliication bhambér along & helieal path. Part or all of
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the reactantigas o vajpour, c.@. sheam, may ne introduoed in
sueh & mannar that this reactant passes upwards to meed a8
parbopaceons material apd prefewably so that it slso followe
9 Ttelical path which merges with that followed by iheo
descending powdcred carbonacsecis madserial ot 2 piipd dbove
the point of introduction of the reasitans pas om Tapour.

Iy Dperating.in the manner deseribed it hes bean found
nassible- to maintain the powdered maverial In the furrasc or
other gasification chember Tor a sufflaisnt period to affeet
subsiantially somplete gasification thersof wilth the meauli
tnat the sslid produsts of the process oonsist simply of a
nonensrbonzessts or wineral powder wiish falls fo dhe bottom
of the fornece end esn be removed very simply by means of o
meshanicol sicker reteting hearih or likn devics.

The introdustion o7 +the powdered ceal, soie or the
Tiks i%3 the gasification chamher is mest affected by intro-
dneing 1t =3, a8 mixture with = gas, injsciing the mixture
tempentially and in & horizontal or suhatartisliy horlzentsl
directicon, and in this way the carbomacecus material can be
saused to adopd a helical path as it travels downwards
througk the Turnace meeting the rising stiresm of reactont
pas snd formiag a turbulent mix%urep The cerbonacsoug
meterial and roactent gas fend o ccnoentrsic nesr the well
of the gasifizaticn chamber and it ip posasible to withdraw
the gazes prmduuéﬂ from the centre of the Sou of the furnaoc,
8 more O0r 1088 ﬁell-dsfipeﬂ column of gases near ths centre
ef the furnaee Deing formed. op the other hand, the Za809
can he withdrawr at any other conveniant point, for example
near the bass of the furmarce below the polnt of introduwction
of the peastant gas or vapour and, if dssired, the centro of
the furnace may be occoupled by @ columm ol #irebrick or other
snitahle heat-resistant materiel., . If &esirad, such a column
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may be pierced at intervels so 2B 0 oopTIunli eae
with a coptral bore into and through which the gasce
produced may be grawn for removal from the TEZNacs.

Tor the produstion of mixiuves of aarbon monoxide and
nydropen stoam mey Ls the sole reactant gas, tThe ateam being
hignly superheataﬁ, for insterce to well sbove ,OGG oy Befa
to 1800 or 2000°%., while cven higher temperaturss, Tor
1n5tance, RO EEDGOG.; may he used if desired. The atesm
may he introdassd together with the powdered carbollacecus
material for the Fufpuae af imparting to the latter the
desired movement in & helicael path. Freferably, hnﬁévar, an
additional supply of the supsrheated zicam ig introduced at_
a8 Jonver part or parts of the furnace, the introducticn béing
effect=d by means of a poTh 6T perts mo arrenged hhat the -
sueegm on entering aaaumaé a heliosl patnh merging with that
“nIlowsd by the carbonacssus material. The stasal NScESSaYy
for this cperaticm can conveniently be guperheated by paﬁsaga
fhrough one of $wo or nore regcnsrative furnaces whioh are
alternately hested and wsed for auparheajing the stesm, the
sumber snd arrangement of the furnaces belng suzh as io
provide an adequete and ceontimueous su;plﬁ of superhoated
gtem. ohe heating of the regsneratlve farnaces is most
conveniently effected by furnacc FaReB, but slternative
means, such as the combusiion of golid or liguid fuels, fnw
snetence the combuation of powdersd carbonaceous material uf
the same type &2 that used Tor generating the water-gas, nay
also be wsed. Tt i&s %o be nmoted that the gascs produced in
the gasificatlion chamber will leave the gams at o high
tamparature, which may be bebtween 500 and IDDD Ca OF GTEIL
nigher, since it ip ususlly best to operate tas gaalficaﬁiun
chambier gver a tempe*ature “ange of from say EDOG D Lia@e . the
semperature of the entering superheated sieam) to 1000%:,

....l_]_._
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or somewhat higher e.g. 1100 or 1200°C. A comsi@orable pert

ot this heat can be utilised in ponerating and superkeating the

gtoam to be used ln the Dracess by means_af waBiz hent betleord.

When using such very high bemperatupes the furnave should be
prﬁﬁide& with a Bpecial hest reaistapt fire-brick lining such
a3 cne nanatruufaa fr;m.beryllia fire-brick.

An alﬁernative mothod of cperating the mrocsss of the
invention GOHEiBuB in generating the largs guaniity of heat
nesded for the eridotharmic water-gas reastion by combustiun
within the skamber in which the wetor-gan requtinn takes place
of wert of the powdered fusl or ‘of il or pas. In view of
the fact that this method of cveratlon ineviigbly rseults iz
dilatich of the g&ﬁﬁs produced by frrostion of more carhon
moncxide than ls:perhaps neaded togeiber wiéh gonte carhon
dinxide ;t is-préferrad to use exygen rather dhan air to
offect ;ﬁmbustiﬂn.whibh would resulit in further dilution with
nitpogen. . The oxygen cen be nmed ad the vehiele for intro-
A lne pcwﬂaféﬂldﬁrbonaceuus materizl to be burnt to OV ide
hest and, alﬁhoughﬁadditinnal axygen ¢an be Introduced at
ather polnts in the furnace, it 1s usus’ly possible to intro-
Ao ﬂufficieﬁt.oiygcn te provide by combustion of part of the
powdered carbonscacus matEPiai all the heat nsedesd in this way
and to introduce ﬁﬁly-steam at othep parta of'thé gasification
chamber. - Here again, it 1z preferred to introduce the steam

by meansg of porie errapged fo dlrect the stosm tengeniielly so

a2 to cause it ty follew the hellisal path within the gasifi-

catian chamhér.l With thié method of operation the gapes
legying tha ggaifiﬁafiﬂn-nhamﬁer tay be at on sven highep
temperature thon 1z the ease when ihe only reaptant oos nsed
is stheam, and.hcrc the impertence of wiilising the heat con-
tailned ih thﬂ £ases proﬂuneﬁ iz evan groeater anﬂ, ae previsualy
aascribeﬂ, thls heat GATL be niilised guits convonleatly fﬂr
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guperheating the steam te be used in the »ToceBSs
and alac, if deslred, Isr prehcating the ocXFEEn ar
ulp zimwlcancously empleged bf.mﬂﬂﬂﬂ.ﬂf Heat exchoangers or
rogenerstive TUrNACSE. _

- The pfacess af the invontion mey be emplﬂyad_not'only
{for the profustion of miZitures of c&rhmn moncxide and hydrogen

Buall a8 Aaterqgag, bt alss for the produczion of carbor -

,manox1ae containing 1ittle or o hydregen i aﬂmix*ure with

it For this parpose oxygsr, alr, or ¢ther gases contalning

' oxjgen mey be used witquut steem to effect the partial s omt-

wietion af the cosl, ooke ar the like and the 7=ry cunald&rable
heat prodsced utilised, for instance, Ty passing the gas pro-
dueed through woste heat boilerad.

- The aciompanying ﬂfawing 111pstrates diagremaaticelly
& fufnaca suitab;g for uae 1ﬁ'carrying ot the progess of #he
lnvanulcnn " . .

' Re*erﬂing to the drawlng, the furnace has a mild steal
shell 1, with & lindng 2 of baryllia- firabrick and 18 provided
with tangential inleis 3, 4, j_auppliai'hy comémite 6, I, &
from blowsers 9, 10, 1l. An exhsust conduit 18 ias provided
in the voo? of the furmace while the bottom of the latter is
closed by & door 13. - A burner 1h provided with feed plpe 12
i3 situated in the inlet 5. The condnii § i cnﬁnﬂctaﬂ %0
a hopper 16 yia the feeder 17. |

n pperatlon the furnaae iz haateﬁ to a temparature of -

aboud 2000°0, by cosbustion of a gultable fusl supplied to

Cburner ki through feed pipe 15, combustion air beling supplied

through. conduit ﬁ'by plowesr 11, the flsme and combustlon '
products TiEing along & helical path ae indicated in the
Argwing. - Fuel aﬁﬂ alr-are fﬁsn'éut off mrdl the furnaaé
purged with sta&m puperheatsd %o EGDG o, and supplied fhrcugh
inlet 3 from conduit & by blower 2. ‘ftPP & ahurt purge
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from nOppeT lg'ihto the curre=t of stesm belng supplied to
::i_nlct B Additionsl supsrhented stesd may be gupplied to
inlet 4 through a conduiw I BY blower 1G. while anly one :
inled 5 and cne parner 1b are shown it is preferred to employ

a muiber of such indets and-bammers apranged round the
oircumferencso of the.furnaqe. Likﬂﬁise, while only ona inlet
3 for the powdered coal is shown it i3 preferred to provide

2 mumber of such lnlets {and also of gheam inlels 4 where

fhess are employed) arranged round the elrcumiercnes of the

Furmace.

The powdersd coel in the euprent of ztean supplied
travels down the furnace alpﬁg g hellsal path merging with
the steam entering &t 4 in the manner indicated in the
drawing. Ash from thﬁ sgal falls to the furnace door 13
and may e removed from tims to iima. The WHLAST=-Eas oro-
duged forma a cglumn im the nentre of the furnace pasﬁiug
npwards and being withdrawn through the exhaust condulb 12
whenee, after being naed 4o prehest ateam ba*ng Ted to
rogenarative furnaces {nnt shown) used for superhenting the
gtegm nzed in the procass, it pabsnes to o oyclone Bcparatur
far rgmuyal of gelid partlcles grd can Shen he employed I1n
waste heat bollesrs for éenaratiﬁg the stesm to be used in

the precess before-belng paséea-tu sterage or n=sda

Faving dsseribed my invention wiat I dasire So socure

by Lebtera Patent et
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1. 'Progesz Tor the production of gaseous mIxtures
conteining carbon monoxide fimm powdsred sarbontcacus materials,
which comprises introducing powdered ecarbonscacus materials into
a gasif__iaatiun chamber in such & mapner thet sald powuei-ed carbon-
aceous materials pass down seid gasification chambar elcong &
helieal path aﬁﬂ introguping & gad or vapor o s Teasted with =aid
povdsred carboneeeous msterials at a poimt below the pojnt of
introducticn of saia powdersd carbunasscus meterials and 5o
sz to agoume @ helieal path merging wit h the helical path Followed
by said powderesc oarbonmespus materiala.

2. Process for the predustlon of water-gas, wnioh
somprises introdueing powdered cosl into 2 geeliication chamber,
soptaining stesm, tengentislly so that said powdersd cozl pagses
down ssid gesification ohember along 'a helical path and introdueling
ghean at & point balow the polnt of lwbroduction of gala powdered
sonl Bnd 30 @3 0 azgume a helieal path merging at & point above
the point of introduetion of said steem with the heljoul path
followed by amla povered ovel.
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