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OOMPLETE BPECIFICATION

Process for the Production of

We, MATALLGESELLSCHAPT AXTIER-
GESELLSCHAFT, a Corporation organised
under the Laws of Germony, of 48, Bock-
enheimer Anlage, Frankfurt-on-the-Main,
Germany, do hereby declare the nature of
this invention aand in whai manner the
game is o be performed, to be particu-
larly described and aseertained in and by
the following statement;—

This invention relates to a process for
the production of gas of high calorific
power, and is an improvement im, or
modification of, the prucess deseribad and
claimed in the specification of our Pafent
Mo, 264,407, hersinafter referred to as
the ** Main Patent.”’ .

In the specification of said Main Patent
we have deseribed and claimed a process
for the production of gas of high calorific
value by gasifying fuels with oxygen or
air enriched with oxygen, and steam al a
prassure of seversl atmospheras, in which.
the econditions of gasificntion, namely

_ pressure, temperature and guantity of
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steam are so selected that substanlial
amounts of methane are formed.

Phe said procesz emubles a gas to be
produced which, after the carben dioxide
hag been removed, is fully comparable
with town gas in composition, calerific
valoc, and burning properbies. The em-
ployment of pressure enables the synthe-
sis of hydrocarbong (chiefly methane) of
high. calorific power to proceed during the
rasification process itsslf, so thal, aftex
being freed from the larger quantities of
garbon diexide formed during the gasifi-
vuwlion prooess, the gas has a cglonﬁe
ralue ofl,) for example, 4,500 Calories per
cubic metre and over {measured at 0°C.
and 760 mm. mercury gauge}. The car-
bon monoxide content of this gas is about
the same as that of ordinary town gas,
and can be remeved from the gas by the
same prooessey thal have heen proposed
for rendering town gas non-poilsonous, for
examyple, by the -catalytic treatment nf
the earhon monoxide with steam, resuliing
in the formatipn of hydrvogen and or
methane, or by econdensing the carhon
monoxide in a super-cooling plaant for
example,

It g non-poisonous gas (that i, one that

[Price 1/-}
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Gas of High Calorific Power

is completely free from ecarbor menoxids,
OT LesTly so{ is to be produced from = gas
formed by blowing bituminous fuvels or
degasification residucs—cole, wemi-coke
and like solid products of the dry distilla-
tion of fuels—with exypen and sieam, it
will be necessary to provide a plant for
improving the gas, in addition fo the pro-
ducer plant and the apparatus required
for the prodnction of tha oxygen {or air
enriched with oxygen) that iz necessary
for operating thé jpas producer. Tor this
reason the cost 6§ the entire plant will be
relatively heawvy, thereby correspondingly
lessening the economy of the production
of a non-poisonois gas hy the procesa of
the main patent,.. .

Tt has now been mscertained in aceord-
anre with the present fnvention thai. in
many instances, the production of a gas
of high calorific power by gasifying fuels
under a pressure of severzl atmospheres
can be carried on more economically by
elfceting the gasifiation under pressure
with air. provided the process be per-
formed iz such a manner—by providing
the gasifving medivm with a sufficient
content of steam, by snitably adjusting
the pressure, and if neeessery, preheating
the gasifying medinm—that considerable
guantities ¢f methane and other hwdro-
corbon compounds are obtained from
bitwminous and alse non-bituminous fucls.
The methane confent imparts a high
calorific value to' the gas, so that after
the removsl of cathon dioxide, steam and
lite subsloncésthat 'are climinable by
condensation and by wushing with water
under pressure;“the pas is to be regarded
as approximately’équal in value to water
wag, I this gasior & portion of same,
be rendered non-poimonous by removing
the carbon monoxide—for example by
super-cooling—then, in accordance with
the present invention, the nitregen, or a
portion thereof, is climinated, with the
carbon monoxide, in the process of ren-
dering tha gas non-poisonous, and there is
then obtained an innocuous gas which is
at lesst equal to fown gas In calorific
valus and other properties. At the same
time, the poisen-sliminating plant is not
substentially larger and more c¢xpensive
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" to zun than that reguired for rendering
town ges, or similar prectically nitrogen-
free gases, non-poisonons.

Tn itself, the gasification of solid fuels

§ with air under high pressure, such as

over 3 atmospheres and morc, is known,

This gasifiention, however, was performed

at such high gasification temperafures

{hat the decomposition of the condensable

10 constifuents (tars and oils) info perman-

ent ‘zases ensucd. The object of that pro-

cess was to generate In thiy mannen, a

gas that was free from tar. “Under such

conditions, however, there is no synthetic

15 formation of mefhane, without which the

mas cannot he raised to fhe neecessary
Licating wvalua, - :

In carrying out the process of the pre-

gent invenlion, fox example, air is com-

20 pressed to about 20—30 atmospheres, hy

a reciprocating compressop or the like,

and is mixzed with an equal to double the

volame of steam heated to above 300°C.

and preferably abeve 500°C, (for examnle: -

95 under the smme pressure) to form the
sagifying medium, whick is passed into
& gag producer run at the same pressure,
in which the charge of fuel (such as coke
ur conll is converted into a erude gas high
30 in methane. After cooling the gas, and
condensing - axy tars and oils that ‘may
be present therain, the gas is passed, under
the same pressurae, through a washer. in
which the osrbon dioxide and sulphur-
35 eited hydrogen sre removed by o simple
washing with water, nnder pressure, by
known methods. After chemical purifi-
cation, for ex¥mple with canstie soda—
which serves tu remove the final traces of
40 carbon dioxide and the like from the. gas
—the varbor monoxide uad the whole ur
a prrtion of the nifrogen are eliminmted
by supseronoling by known-methods. This
procedure furnishes, on the one hand, a
45 was which containg ihe methgoe and the
heavy gaseous hydrocarbons, together
with the hydrogen of the crude-gas . in

addition - io small quantites of oarbhon -

menoxide (as o rale not exceeding 0.5%)

go and a larger or smaller amount af nitro-
gen and thusrspresents ahigh-grade, non-
Eloiaonous gas of high caloerific - power.
‘here iz.alsy obtained on the other hand,

a residual gas, which contains the carboa

55 monoside and the bulk of the nitrogen
and is therfore a combustible gas, though

of low quality, snd can be utidised for
any convenient purpozes. By working in
accordanca with the -present invantion,
80 practically the whale of the aarhon monox-
ide Is removed from the firstmentioned
high-grade gas.’ together with so much of
the nitrogen that the desired -ealorific
value, and corresponding composition of

65 the gas is a'&tainetf A% the same time, in

- order to contre] the hurning properties—

increase its speeifie gravity for example—
a, portion of the previously separated car-
bor dioxide can be reunifed with said high
grade- gas. 70
As already wentioned, the fnrmation of
methane ig sffected by the afplica’eion
aceording to the inventicn, of elevaled
pressure and copions addition of steam
during the gusificetion. The reaction of
formation of methane is exothermio and,
accerdingly,. $he amount of oxygen re-
guired for maintaining the gasifying pro-
cess is smaall, so that the erude gas is re-
latively Jow ip nitrogen. The higher the 80
gasification presemre, the lower the mitro-
geu content of the gas, and for this rea-
gom, a pressure of, for example, 70—200
atmospheres may be of particular advan-
tage in cerfain case. The imcreasing of 83
the superbeating temperature of the gasi-
fyine medium, prior to admission into
the bed of fuel, has a similar effect on
loswering the nitrogen eontent of the gas
as the raising of the gasificalion pressure, 830
The farther known advantages atiendani
on the pressare gasifieation procass pey se,
such . as Increased throughout, utilisalion
of the pressure for the subseguent work-
ing stames, and so forth, are refained since 05
the influenee of the imert nifroger for
example on the thromghput capaciir, ean
be eounteracted by a corcespending in-
crefise in pressure.
. The carbon monoxide fraction removed 100
in the process of rendering the gas non-
poisonous con be cmploved, fur example,
for yuperheating the gasifving medium,
Tn special eases, it may be snitahle o pre.
cede the separation of the gases by super- 105
enoling by a partial coislylic treatment
of the carbon monoxide-~hy means of
stewm if desired—to form methane or
bydrogen, in order fo reducc the loss of
gas in the form of carbon monoxide, the 110
remainder of {he latter being then re-

-5
L=

‘moved '(if uecessary) hy supercooling.

" The removal of earbon monoside and
nitrogen ean also be effected from a por-
tion~of the mas, which is then re-mixed 115
with 'the remainder that has not been im-
proved, or has been improved by other
means, ie. by eatalylic treatment of the
carboh monuxide or carbon diexide con-
tained in ths gas with hydrogen or steam, 120
in aceordance with the following equa-

tlons:— -
CO 4+ 3H, - CH; + H,0
00,44, = GH, + 2H.0
o 003 M0=00.+- H. 125
Alternatively, the carbon monoxide ve-
moved by auﬁercuu]ing- or otherwise e¢an
also be treated, separately, for conversion
inte methane andfor hydrogen, by cuta-
Iytic freatment and reunited to the main 13(
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portion of the gas, either before or after
the Iatler has been subjected to the separ-
ation treatment.

The following is a typical and highly

Y advantageaus method of carrying out the
process of the present imvention in prae-
tee.

In gasproducer plants, situated in
cnal distriots, gasifieation with alr and

10 steom, under a pressare of several aimo-
spheres, aconrding o the invention, far-
nishes a gas which, affer being freed from
carbon dioxide, bas a calorific value of
abont 8,000 Cals. per cubie metre and

13 containg about 8—12% of methane. This

gus con be used, with advantage, as an

industrial and heating gas, or slso as an
afddition to any gases produced by the dis-
tilletion of coal, lignite or the like. Thia
gas can be transmitted, under ils initial
piessure, through distance-supply mains,

to the points of consumption, where a

vortion is whilised as industrial and heat-

ing gas. Af the same or other points of

25 constmption, central improving staticns
may he arranged, which distribute the
gas for homusshold purposes, alter il has
Been freed from carhon mornoxide and a
portion of its nitrogen. The separated

80 parbon monoxide can be sent back into
the indnstrial-gas mains. . i}

The process of the present iuveuniion
exhibits & series of noteworthy advan-
tagas.

86  According fo the invention a perfectly
pure, mon-poisonons gas of high calorific
value can be prodneed direct by the com-
plefe pasificaiion of fuels and a single
separation freatment.

40  The oxygen plant mecessary in gasifi-
uatifn with the aid of oxygen is dispensed
with.

By means of a practicelly negligible
enlargement of the pas separating plant,

4% the nilrogen entering the gas with the
pasifying air is removed at the same time
as the earbon menoxide, whereas, in the
process of the Main Patent, ftwo gas-
separating plants of approximately equal

50 dimensions were required—one for the
gas and the cther for the air.

Simultansonsly with the separating
treatment, water, naphthalene and argan-
ie sulphur compounde are eomplately re-

55 moved without additionel expense.

Moreover, in the procesa of the present
invention, the actual gaeifying operation
proceeds in a more adventageous manner,
and freer from trouble, than in tha known

80 processes in which oxymen and steam are
employed as gasifying media and the
gasifioation iz performed under a pressure
of several atwmospheres, (which known pro-

a0

cess will hereitafter be referred to by the
ahbreviatad term ‘‘oxygen gasification’’), 65
owing to the fact thal air compressors are
more reliable in operation than oxygen
compressors, This in tumm, is due to {he
fact that an oxygen cowpressor caunot be
Iubriceted with ofl, for the oi] in contaet 70
with the oxygen would give rise {0 exple-
gichs. Such 8 compressor must therefore,
be lubricated with water, which is how-
ever, an inferfor lubricant and frequently
gives rise to troubles in operation. Amn air 75
compressor on the other hand, cap be
lubricated with oil, gines the danger of
explosions does not oeccur, and owing lo
the superior lubricating power of oil, such
compressors are much more reliable than 80
OXYTen COMPTessoTs,

oreover, owing to the cocling zctidn
of the inert nitrogen, the risk of elirker-
ing in the pas producer—p highly im-
portant factor in oxygen gasifieation-—is 85
githstantially less Imminent than is pos-
sible in oxygen gasification, through the
increuse in the already very high steam- -
satnration of the gesifying medium.

The opresent invention ecompletely 90
abolishes the risk of any sudden burning
of pressure-supporting structmrsl iateri-
als (such as iron, end the like) situated in
the gas producer, snch as may oosur in
oxygen gasification—unless rcliably pre- 85
vented by special constructional measwres
~-in the event of a sudden cessation of
the supply of the steam added to the
oxygen employed as the gasifying
medinm. -7 '

Tinally, in:.the process of the present
inveniion, less importanca atiaches to the
losses of ‘gasifying mediom or crude gas
—sueh &s -are-lisble ‘to happen in any
Process ‘of “prugsiire gasification and. to 105
some exteiif, ‘evan in cherging and dis-
charoing fuel“and ash into and from the
producer—than’ in the ecase of oxygen
gasification, “in  which the gesifying
madinm and algo the crude gas are more
~tpensive to produce. Consaquently. the
process of the present invention comsii-
tutes an important improvement over the
known processes for the production nf a
non-poigonous lown gaa. 118

If, for exgmple, pre-dried mid-German
brown-coal is masified at a producer load
of about 800 kgs. per sq. meire of cross
section per hour, and under a pressure of
about 29 afwospheres, with a gasifying 190
medium consistng of air and sleam {1
part by volume of air to 1.8 parts by
volume of steem) heated to about 500°C.
a crude gas ol approximately the follow-
ing composition is obtainad : —

100

110

126
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CD. 22.8% of the process for the produetion of gas

H.S 1.4% of high calorific value claimed in_the
Caldm ... 0:1% sperifiation of the Main Patent in which

e s B.1% o mixture of air and steam is employed

5 . 28.1% ag gasifyiug medium, and in which the
co ... . 1L7% steam content of the gasifying medivm is

CH,- .. . 11.3% such that substantial amounts of methane

N, 38.9% azd other hydro-carbons are formed dur-

. - 'This gas iz almost completely freed
10 from carbon dioxide and sulphuretted
hydrogen by water in'a pressure washer,
and then has the composition :—

CoHm .. .. 0.9%
1 A 0.1%
15 0 154
H. 30.5%
CH. 14.9%
N agy -

P'he calorific yalue is abont §,000 Cal. per
cuble metre. o :

On passing this gas through o separ-
ation plant 1 ;
. monoxide and the nitrogen, to a certain

" axtent, a non-poisonous town gas, having

95 the following eomposition is obtained :—
T CnHm .. e e LE%
O 0.2%
cO L 0By
i H- i 54.3%
RO CH, 26.6%
. 18.8

s . e RO

Thé maximum celorific value of this

- gas is about 4,460 Cal. per cubic metre.

Having now particularly described and

asgertained the nature of our said inven-

" lion and in what mapner the same is to

- be performed, we declare that whet we
G}.‘ﬁ.im iS —— : P -

~ 1. An impirovement in or modification

thereby removing the carboen-

ing the gasification, whersapon the car-
bon monoxide and ¢he requisite portion of
the nifrogen a¥e removed from the resuli-
ing . gas in_ & subsequently connected
separating plant,

Process as set forth in elaim 1, in
which the earbon moenexide is catalytic-
a-llg freated with formation of methane
and for Bydrogen, prior to the separation
tréatment. -

3. Process as set forth in claim 1, in
which’ the separated earbou wmonoxide is
catalytically tfreated with formation of
methane and for hydrogen, which is again
mixed with' the gds of high calorific power
in fron} or rear of the separating plant.

4. Process as set forth in claims 1—3,
in which' the separation treatment is per-
formed after the crude gas, freed from
eatbon dioxide, has heen conveyed io o
distance, ‘and is applied to only that por-
tion of the gas thet is intended to be used
as town gas. ' :

5. The process for the produetion of
aas of high ealorifie power, substantinliy
ag deseribed.

Dated this 20tk day of December, 1484,
) ALBERT I. MOXD,

19, Southamptor Buildings,
Chancery Lazne, Londan, W,0.2,
Agent for the Applicants.

Lea,mirlgt_(;n Spa ¢ Teinfed for His Haieqi-_v’é

Stationery Offico, by the Caurier Press —1038.
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