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PROVISIONAL SPECIFICATION

_ Tmprovements in Gas Manufacture

I, linwarp Erre Stimsow, a.-British
subjeet, of the Wurks of British Celanese
Timited, Spondon, near Derby, do hereby
declare the nature of this invention to he
ax followa;— . - ..

This invention redates to improvements.

in gas manufacture and is especially con-

verned with $he mannfacture of mixiures.

of carbun monovxide and hydrogen.
Industrial gas mixfures containing car-
bor menoxide and hydrogen, such as
water-gay, are usually prod%frid by pase-
ing steam through a bed of coke previensly
Leated ty o high tomperature by combus-
tion and conlinuing the passuge of steam
nntil the drep in temperature. caused by
the endothermic water-gus reaclion makes
it necessury ta replace the current of steam
br a hlast of air, T iz, however, possible
to nperate the process-conlinuously by
cousing the evke to react simultaneously
with oxygen and steam so that some of

the eoke Is burnl fo provide the heal for

the  water-gus  reaction {eking place
shusnltunecusly. The present invention is
concerned with such e eontinucus water-
gus provess in whick powdered coal, coke
or ofler cerbonsceous material is em-
ployed as starting material,

According to the invention. a vertical
suspension’ of powdercd cerbonaccows
material in stedm Is eaused to react by
Leat from an adjacent vortex of powdered
carbonaceons material burning in oxyeen.
Iz this way il hys been found pmsibfé o
convert carbonaceous material, “such as
coal,- coke. and the like, inte waber-gas
very rapidly and with a high-efficiency.

In its simplest form the apparatus uged
for carrying onb the process of the inven-
tion may eomprise & [furhaece in whichk
virliees ube formed from the powdered
vurhonaceous matérials “ahd steam and
trom the powidered carbonacsots material
and oxygen, the vortices preferably heing
arranged sllevnatcly and one above the
other and with the samé direction of rota-
tian. Such vortices may he produced by
injecting the solid earbonaceous material
together with the oxygen ‘or steam
fangentinllvy wnd in a horizonfal or sub-
stantially  horizontal direckion into a
furnace of circular crossseetion. "I is

——— e

most eonvenient to withdruw the guses
réduced at or mear the bottom of the 35

furnace so that the vortices together form

a helix, i.e. the burning and reasting ear-

bonacaons particics-and the gases formed

vr introduced follow a helical path from

fop to bottom of the fmrnace. 40
In practice, however,. it is preferred to

forin more than vne guch helix by forming

a plurality of vortices in the same plane,

_Thus, hy providing four points of inire-

duction 1n the futnigce in a common plane 66
it is pussibla to generate four vortices in
this plane. At a lower level there mey be
arranged vertivelly below the points of
introduction referved v, four additional
pointy of introductivn, so that under vach T0
vortex u furiher vortex is formed, Pre-
ferably, the arrang@ement is suech that the
vortices alternate in the vertical plane so
thet each. carbvnaceons material-steam
vortex is adjacent ome or two carbon- B
aceons  materigl-oxygen vortex, The
vorticss in each plane way be of the same
type or may differ, and in the latter case
they preferably alternate so that uniform
heating is ebiained, It will be apprecisted
Hiat the use of four vortices is Teferred to
only as an example and any number may
be formed, as desired. These vortices can
Iie produced very easilv in practice by -
directing the jefs supplied with carboo- B85
ageons muberial and steam or oxypen to-
ward the centre of the fwrnace. Prefer-
ably, the arrangenient is such that the gas
or vapour aud solid are directed alomg a
path parallel {6, but not quite coineiding 80
with, & radius. In this way, the jets in-
troduced Teact upon-each other and form
o pluralitv of vortives. .

Wlhiere o numher of vortices are formad
in n commion plene, and even where & 95
single vories. s formed aad henee o single

beliea]l puth is generated by the falling

carbonacevus material, a more or less
well-defined -column wnoceupied by the
carhomaceons solid Iz formed near the
centre of the furnsée. Thus, the central
portion of the furnace may he ocoupied
bv a pillar without substantiallv roducing
the effective enpacily of the furnace and -
by eonsbructing this pillar of Arebrick or 108
other suwitable material the furnace may
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bo given an increased heat eapacity, Such

a enlumn may be employed for withlraw-
ing the gases from the hottom of the fur-
nace or by piercing the coltmn for with-
drawing the gases from other poinis at
any desired height within the furnace.
Whera a plurality of ec-planar vortires is
formed in the furnace sneh o column may
he of such shape as tu present a coneave
face 1o each vortex the formation and
mainlenance whereof is thus facilitated,

The reaction hetween the solid carbon-
aecous meterial and steam is one which
ueeds for efficiency a fairly high reaction
temperature. Nevertheless, by operating
in the manner descriled, it is possible to
use reaction temperatures somewhat helow
those normally employed and consider-
ably below the temperature to which it is
usnal 1o raise the hed of ecarhonaceons
materia]l used in the intermittent process
during the *“ blow >’ period. Tn general,
it is not necessary in (he process of the
invention te exceed temperatures of
1,000° C., temperatures of SO00—1 000°
being quite effective, althongh higher
temperatures, e.g. up to 1.500 or 1,800°
C. muy be used #f desived,

The gases leaving the [urnnce may
carry with {hem unburnt residues from
the verbonacecus material and are there-
fore best passed first through s seliling

chamber and thersupon may be used im-
mediatelr or cocled, for instance, by wse
in waste heat hoilers hefore heing parsed
to further treatment, for instance desul-
phurisation, or removal of carbon diozide.

Most of the unburnt residue from the

powdared carhonaceous material consisis

of innrganic mattor which will seltle ws u
fine powder upon the fioor of the furnace
and can be remaved from {ime tn time o
eontinwously by means of a mcchanieul
stoker. rotaling hearth or like deviee,

Tt will be appreciated fhat while the
heat needed in the process hos been sinted
te he produced by powdered carbonaceons
material burning in oxygen, air or aiv
entiched in oxvgen con also be used lor

thiz purpose although the water-gus then

produced will rontain nitrogen, The
amount of oxymwen needed ean he reducedl
Iy preheating fhe steam useld in the pro-
cesy: such preheating mavw be to o made-
rate temperature, e.2., 500° C.. or to the
reaction temperature maintained williin
the furusee or even {o a higher tempera-
{ure.

Datad this 19th day of January, 1942,
STEPHENS & ALLEN,
Charterad Tatent Agents,

Wykebam ITouse, Fordon Aveuue.

Stanmore, Middleses,

COMPLETE -SPECIFICATION

Improvements in Gas Manufacture

I. Epwsrp Eric Stnsos, a British

60 subject, of the Works of British Celanese
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Limited, Spondomn, near Derhy, do herehy
declare the neture of this invention aud
in what maaner the same is te be pes-
formed, to he partirularly dezeribed and
ascertained in and by the following stote-
ment i —

This invention relates to improvements
in gas manufacture and is esperially con-
cerned with the manufactare of mixtures
uf earbon monoxide and hydregen.,

Tudustrial gas mixtures containing
carbnn monaxide and hydregen, auch as
water-gas, are usually prodiueed by pess-
ing steamn through a bed of coke previously
heated to 2 high temperature by combns-
tion and continuing the passage of steam
untl the drup in temperature cuused by
the endothermic water-gas reaction makes
it neceszary to replace the current of steam
by 4 hlast of air. It is, however, passible
to opefate the proeess conlinvousty by
causing the coke to react simmultaneonsly
with oxygen and steam so that tome of the
voke is buint te provide the heat far the

waler-gas reaction taking place simul-
taneously. The present invention is con-
cerned with such a cvontinuous water-mras
process in which powdered enal, enke or
other carhonaceons material is emploved
s starting material,

. Arcording to the invention, a vertical
sugpension of powdered carhopaceous
naterial in steam is caused o react hy

-heat from an adjoeent vortex of powdered

carhonacevus material burning in oxygen.
I this way it has heen found possible to
convert cerhonaceous maierial, such as
enal, coke, and the like. into water-gas
very rapidlv and with a high effcicuey..

In its simplest forin the apparatus used
for earrying out the process of the inven-
tion mny comprise a furnace in whick
vortices are formed from the powdered
carbonaceous matevial and sieam from the

 povydered carbonaceous material and oxy-

gen, the wvortices preferably Tleing

arranged alternately and one sbove the
“~other and with the same direction of rota-

tiom, _Buch vortices may be produced by
injecting the solid carbonacecus material
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together with the oxygen or steam tangen-
tially and in o horizontal or substantially
horizontal dircelion inlo a furnace of cir-
citlar eross-section, It is mosh conveniend
5 to withdraw the gages produeed at or near
the hotiom of the furnaces so thut the
vortices togather form » helix, i.e. the
burzing and rmcﬁnig carbonacepus par-
ticles and the gases I
10 follow & helieal path from top fo bottom
of the furnace,
In proctice, however, it iz preferrad io
form more than one such helix by forming

a plurality of vortives in the samc plane.

15 adjecent vorhices heing rauvsed to rotute in
opposite senses. Thus, by providing four
points of intreduction in the furrace in &
common plane it is possible io generate
four vortiees in this plane. At a lower

20 leve] there may be arranged verbically
below the points of introduction referred
ta, four additional points of introduetion,
so that under each vortex a further vortex
1s formed. Preferably, the wrrengement

28 is such that the vortices aliernate in the
vertical plane - so that each carhonaceous
maleriul-stesm vorlex is adjacent ome or
two rarbonacecns material-vxygen vortex.
The vortices in each plane may be of the

a0 saune type or mey differ, and in the latter
vase thevy preferubly alternate so that
uniform heating-is obtained. It will bo
appreciated that the use of four vortives

. is referred to only as an example and any

35 number may be formed, us desired, These
vortices can be produced very easily in
practice by direciing the jels supplied
with ecarbonaceous material and sfeam
or oxygen inte the furnace along a

40 path nof coinciding with a radius, [n this
way, the jets introduced react upon each
other and form a plurality of vortices.

Where a number of vortices are formed

in a common plana, and even ‘where a
4p single vorex iz formed und heuee a gingle
helieal path is generated by the falhng
carbonacecus material, a more or less well-
defined colump unoceupied hy the car-
bongeeouy solid iz formed near the centre

B0 of the furnace. Thus, the ceniral portion
of the furnace may be occupied by a pillar
without substantially veducing the effec-
tive cupacily of the [urnace and by eon-
structing this pillar of firebrick or other

55 smitable material the furnace may be

+ given an increasod heat capacity. Smeh a
pillar may be employed for withdrawing
the gases from the bottom of the furnace
or by piercing the pillar for withdrawing

60 the goses from other points ab any desired
heizht within the fwinuwce, Where u
plurality of co-planar vortices is formed
in the furnace such & pillar may be of
such shape as tc present a concave face to

85 each vortex the formalion and mainten-

orweed or introdneed

ance whereof is thus faecilitated.

The reaction hetween the solid carbon-
aceons material and steam is one which
needs for eficiency a falrly hLigh reaction
temperature. Nevertheless, hy operating 70
in the manner deseribed, it iz possible to
use reaction temperatures somewhat below
those normally employed and consider-
ably helow the tamperature te which it is
nsual to raise the bed of varbomaceous 39
material used in Che intermitfent process
during the ** blow ** period. In general,
it is mot megesrary in the process of the
invention {o eseced lemperatures of
1,000° (1., temperatures of S00—L1,000° 80
being quite effective, . although higher
temperatures, ¢.g. up to 1,500 o 1,800°
(. may be used if desired.

The gases leaving the furnsce may
epary with them unburnt residues from 86
the ‘carhonaceous material and are there-
fore best passed fivet through a satiling
chamber and thereupon may be used im-
mediately or esoled, for instance, by use
in waste heat boilers before being passed 90
to further tredtment, for instanes desul-
phurisation, or remieval of carben dioxide.

Most of the unburnt residue from the
powdered carbonaceous material consists
of fnorganic mattér which will settls as o 95
fine nowder npon the floer of the furnace
and can be removed from fime to time or
continuously by means of a ipechunieal
stoleer, rotating hearth or like device.

Tt will be appreciated that while the 100
heat meeded in the process has been stated
to be produced by powderad carhonaceos
material burning in exygen, air or air
enriched in oxygen ean also be used for
this purpose although the waler-gus then 105
produced will' contain: nitrogen. 'The
amount of axygen needed can he redneed
by preheating the steam uscd in the pro-
cess; such prehesiing may be to a mede- -
rate temperatura, e.g. 500° (., or to the 110
reaction tempersbure msinbained  within
’Ehe turnace or even to a higher fempera-
fure, :

The accompanying drawings illustrate
diagrammatically an embodiment of the 115
invemtion. =

In the drawings Figure 1 shows a ser-
tion of 2 ace, along the lines 1—1 of
Figure 2, and Tigure 2 shows a section
along the lines 22 of Figure 1.

"Referring to the drawings, the furnace
has a mild steel shell 3 with a refraclorvy
Iining 4 extending over the mujor part of
the inberior of the furnace, the hottom
unkined portion of the furnace being pro- 125
vided with a water-jackel & pruvided with
anpply bnd return pipes 8 and 7 respec-
tively. The bottam of the furnsee is
closed hy furnace door 8.  Arranged in
the cenitre of tha furnace is o tube 9 of 130
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heaf resisting steel provided with a vefrac-

tory jacket 10. Tnlets 11, 12 are provided
round the furnace ut severnl levels.

In operation, steam and posvdered fuel

b are intredtuced through the inlets 11 and

pir or oxygeu aud powdered fuel througl

the inlets 12 se as to produce the vorfices
indieated in broken lines in Figure 2 adja-
cent vorfices in each plane rotating in
10 oppusite senses as shown. Theve are thus
formed vortices of both steam-powdered

fuel and air- or oxygen-powdered fuel in

cach plane the vortiess in adjacent plunes
allernating in type from fen to bhottom of
16 the furnace, each vortex in the lower
planes rofeting in the sawme sense as the
vorfex immediaiely above it.
Spent earhonaceous material falls to the
bottom of the furnaee cooled by (he circu-
a0 lation of water through the jucket 5, the
wauter being supplied at inlet 6 and with-
drawn from ontlet 7, and ean bhe with-
drawny from time to Hime through the fua-
nace door 8. Gaseous praducts are with-
25 drawn through the pipe 8 and may be usel
hefore being passed io storage for preheat-
ing steam and/or air or oxygen being wsed
in the process after having heen freed
from suspender] particles, far example b
30 means of a, eyclone separator.

Having now parliculurly described snd
ascertained the nature of my said inven-

tion and in what smunner the same is to he
performed, T deelare that what T clgim
8 18— ) 5

1. Method of producing indusirial gas
mixtures containing earbon monoxide and
hydrogen, wherein a vortical suspension
of powdered carbonaceous material in
steam is eaused to reget by Leat Erom un 40
adjucent vortex of powdered earbonareons
material hurning in exygen,

- 20 Melhod aceording to Claim 1, where-
in allernate vortices of powidered carben-
aceons material and steam and powdered 48
earbonaccous material und oxygen or air
are [ormed in the furnaece alternatelv one
ubove. tha other and with the same diree-
tion of retation.

3. Meiliod aecording o Claim 1 o 2, 90
wherein a plurality of vortices of the lwo
types are formed in a single plane.

4. Mcihod according to any of the pre-
ceding cluims, wherein the gaseoms pro-
ducts of the process are withdrawu from 98
the. ecnlre of the top of the furnace
through a central duct provided for thal
purpose and extending within {he [urnace
throughout that. part thereof which is
avcvpied by suid vortices, 60

3, Method of preducing indusirisl gas
nmixtures enmntaining carbon monoxide and
hydrngen substintially as hereinbefore
degerihed, =~

Dated this 25th day of November, 1942
- BTEPHENS & ALLEN,
Chartered Patent Agenis,
© Wykcham House. Gordon Avenne,
7 Stanmore, Middlasex,

Teamington Spa: Printed for His Mujesty’s Stulionery. Office; by the Courier Press.~1043.
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