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COMPLETE SPECIFICATIOH.

tion and in what manper the ssme is to  gives veadily, and without the use of cata- &5
5 bo performed, to be particulaly described” lysts or elecirolytic hydrogen, mixtures of
and ascertained in and by the following carbon momoxide and hydrogen in the
statement; :— pure state in the requisite proportion
'The present invention is for an im- needed for the synthetic manufucture e.g.
proved production of gescous mixtures methyl alechol. 50
10 comprising ocarbon monoxide snd hydro- In the manufacture of wuter gus by
gen suitable for the synthesis of hydro- passing oxygen and steam over incandes-
garbong, methanol and other oxy-organic cont earbon in =pecial generators, the
compoumds. following reaotions tale piace :—
o Tor the synthesis of methanol and other (1) 20+ 0,=2C0 +58.000 oalories B3
15 organic substances by ecataelytic action {2) C+0,=C0,+97.000 calorics
under pregeure, it is gemerally necessary, (3} 200 + 0, =200, + 136.000 calories

in order to obtain good yields end a con- {4) C+00,=2C0 - 39.000 calories
tinugus civeulation of the gaseous masses, (5] C+H0 =00 +H, - 39.304 calories
to employ the gaseous mixtures in ag pure  (6) C+2H,0=C0, +2H, - 38.600 calories. ~ 70

90 a state as possible. The condensation of The reactions which lead o the forma-
inert gases and waste of emergy for their tion of CO . require iemperatures higher
compression ang circulation is so avoided, than thoge ui which CQ, is formed.
Furig:ler the life of the catalysts is thws Many of the processes proposed up o the
vrolonged. present for: the  preparation of water gas 73

25 The methods which have heen used up  with oxygen’ demiand high temperaiures to

to the present for the preparation of mix- inorease the proporfion of carbon mon-
tures of carbon monoxide and hydrogen oxide and thus give gases of superior eom-
and which are based on the use of water Tbushible power.: In these  ocases the
gas and on the enrichment of the latter generator sllows of rapid produstion, but S0

80 with hydrogen, can hwdly give very pure’ fhere are inconvenicuues such as the for-

. mixztures of carbon momoxide and hydre- mation of clinker and the sitack or cyr-
yen tunless resource be had to costly eund rosion of the refractory linings. In the
complex methods of purification.  In.the process of the present invention, the tem-
mamufackure of water gas it is difficult to perstures of the generator are maintained 85

35 separate completely the gas of the air low so that thers is generally produced the

" phase from thet of the steam phase, and following reaction :—
the gas thus remains contaminated with (7) 5C+20,+4H,0 =3C0, +
nitrogen. ‘Thiz last takes no part in the 200 - 45, +76.000 calories,
synthesis of organic substances under The heat developed is quite sufficient to 60

40 pressure, and it accunwulates during the maintain the temperature of the genera-

© process in the circulating gases which tor at fhe point at which the reaction
have to be disoharged from time to time, takes place. The mixture thus oblained
and so interrupts the operstion. conteing two molesules of hydrogen &{pa'r

Enrichment of water gas with hydro- molecule of gwhon monoxide acnﬁ, ter 93

45 gen in order to obtuin » mixture contain- removal of the carbon dioxide, mwy be

... ing two or more molecules of hydrogen for employed in ‘the synthesiy of methyl
gach moleculs of carbon monoxide, de- alechol- and -cother oxypenaied organie
mands ‘n noteworthy production of hydre- compounds. The, elimination of the ear..
gen, eithor derived from water gaa itself bon dioxide.is.easily effected and withous 106

50 or from the electrolytioc method.” These notable waste of ‘erebgy, reeing that dur-

Mixtures suifable for the Synthesis of Hydrocarbons,
Methanol, and other Oxy-organic Compounds.

I, Grorio Namra, of 12, Vie Buga-
bolln, Mitan,
do herehy declare the nature of this inven-

processes requive .a delicate and costly
[Price 1s.}.

Ttaly, an Ttalian Subject,

plant, and a pgreat cousumption of electric
anergy. _
Tha process of the present invention

ing the compiession of the gases before-
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their nonduction fo Tthe sypthesis fower,
the carbon dioxide may be dissolved in

. .water end the energy of expansion of the

so dissolved CO; recovered.

By prebeating the mixture of oxygen
and water vapour by the heat of the gases
issuing from the generastor, the following
reaction can algo be obtained: :—

(8) 3C+0, +3H,0-200, +

(0 +3H, + 19.000 calories.
After eliminating the- carbon dioxide, -a
gos is thus obtained which is siill richer
in bydrogen sod which may be employed
in the symthesis of hydrocarhons. By

regson of the energy of the combuston:

with oxygen, it iz very difficult to keep
the temperature- within the Nmils of

700—750° . between which the reuciion

 indicated wnder {7) above takes place.

b0

liti]

Gl

Tn obtain the reaction iodicaed under

(R) abnve, it {2 necessary to keep to evenr

lower temperatures.
The process of thiz invention renders
# pussible to kecp within the said limits

of temperature snd to obtain = gas whosa

composition corresponds o the reaclions
indicated, - #he velocity of gas im fhe
generator being maintained low and the
concentration of oxygen heing reduced by
en cxeess of water-vapour. In order tfo
regulate the gencralor temperaturs, on
which the composition of the gos depends,
especially as regards the ratic (hydrogen:
earhon monaxide), the ternperature of the
gas entering the generafor may be modi-
tied, efther prebeating more or less by
the beat of issuing gases ‘or hy ecoling

the genersbor itsclf with waler instead of

steam. )

Whilst at temperatures from $00° to
1000° &, a pas may he obtained containing
from 4 to 8 per cent of carbon dioxzide and
over 65 per cent of carbon monoxide, by
working ab temperatures hetween 700 to
750° C, with oxygen and water-vapour
{for cxample, stepm) in the proportions

of one volume of oxygen to two volunes of
water-vaponr, a gas 18 produced, by using

the process just deseribed, confaining
80—35 per cent of CO, about 20 per cend
of CO, and 40—45 per cent of hydragen.
This mizture, more particularly suitable
for the production of alcohiols, such as
methanol, eontaing at - the most from
1—1.5 per cemt of uncombined oxygen,
antt it s practically free from nifrogen,
the slight traces of which may be regarded
cither as e chomical component of the
coke, or {when wood-carbou is employed)
a8 absorbed from the air hy the carbon.
This process permits of the applicafion,
for the syntheiic mancfacture of alealols

270 and of other orgamic produets of high

47

value, of the oxypen which forms a by-

product in the electrolytic manvfacture of

hedrogen, and which, for the greater part,

Lias not hitherto baen ntilised, .

Morcover, the process of the present in-
vention offers the great advantage aver the
other known processes based on the enrich- 70
ment with hydrogen of ordinary water gas
obtained according to the reaction —

CO+H0=00,+H,

that it does not regquire costly apparatus,

" high’ worldng costs. or the employment of 75
catalysis. e proeess also permite of
the obtention of & purer ges, whilst the
utifimation of the heat of the generator is
better and the carbon monoxide as well as
the hydvogen are produced in the desived 80
proportion but in larger vohime and with
a notably lower consumption nf earbon.

This process may aﬁo he wsed in the
preparation of liydrocarbops sweh - as
methane, By wnrling the generator at 83
lower temperastura (not exceeding ahout
700° C.) wnd prehesting the oxygen and
the wuter vapour which arc in the propor-
tions of 1 volume of oxygen to thece
volumes of water vapour (for example, 90
steam), to substantially the desired reae-
fion temperature, the optimum Theing
whout O00° C, i iy possible to obtain
geseous mixtures which confein three
volumes of hydrogen per volume of cux- 95
bon monoxide. ¥rom this mixture, by
the lmown ecatalylic reaction :

: GO + 3, =CH, + H ()

it is possible, after elimination of the car-

bon 'd%oxide, to oblain methane of a high 100

grade ‘of purity. In order to accelerate

the woiking of the generator and to ¢h-
tain . more easily & bhigh bydrogen and-

* earbon dioxide content, # is advisable noft .
o woik the generator at reduced pressure, 13
and, i -may ba advantageous to employ =
presenre; much higher than the ordinary
vressure - but for practical purposes such
pressure should he Dimited o pressure
below 15—20 atmospheres, the oxygen and 110
steam being introduced at such high pres-
sure. Pari of the heat of veaction in-the
gemerator itself is utilised under the form
of eompression work. Tn Faot, the in-
crense in volume which the guaves under- 113
go during the reaction in the generator
economises the work that would he re-
quited to compress the gases from the
ordinary presgure fo that which corre-
sponds to the pressure in the generafor. 120
Moreover, & higher pressure favours the
formation of .carbon dicxide instead of car-
hon monoxide, becanse all the reactions
which lead to the formation of the former
take place with little or no variation of 125
volume, "while the resctions which lead to
the formation of CO teke place with a
large increase of volume.

It has.already been proposed (British
Pytent Specification No. 204,78() to pass 130
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mizlures of oxygen and steam in excess
over semi-coke for the purpose of obtain.
ing a gas richer in hydrogen than in car.
bon monoxide and utilisable ag a combus.
tible. No broad claim i made herein to
the production of carbon menoxide-hydro-
gen mixtures richer in hydrogen than in
carhon monozxide. The present invention
depends upon operating in the presence of
carbon practically free from volatile im-
purities, at a maximum temperature of
substantially 750° C with so proportioned
an_initial gas mixture containing steam
and axygen as to yield a& mixture for
organie syntheses wherein there are st
least two volumes of hydrogen for every
volume of sarbonic vxide.

Tlanving mow  particularly  deseribed
and ascertained the nature of my said
invention and in what manmner the same
is to be performed, 1 declare that what I
claim is :—

1. For organic syntheses, for example,
of hydrocaa'gons, methanol and like oxy-
organic corapounds, the mamsfacture of a
gaseous mixiure of carbon monoxide, car-
bon dioxide and hydrogen contuining at
least substantially two volumes of hydre-
gen for each volume of carbon manoxide,
by passing & mixture comprising nxygen
and water-vapour (for example, steam) in
the proportion of not more than substan-
tially one <wolime of oxygen to substan.
tially two volomes of the wuter-vapour
over carbon substantially free from wvola-
tile impuritics et & re-action temperature
not execcding ahout 750° ., substantially
as deseribed. '

2, A process accordi to Clsim 1,
wherein a mixture of substantially one
volume of oxygen amond two vohmss of
water-vapour {for example, steam} is
pugsed over the earbon while the tempera-
tare is maintained between approximsiely
YO0° b 750° C., for the purpose of obtain-
ing a gageous mixture which, fres from
carbon dioxide, is composed of substan-

tially two volumes of hydrogen fo one
volume of earbon monoxide, suitoble for
the manufacture of methanol,

3. A process according to Claim 1,

wherein ' mixture of substantially one
volume of oxygen and thres wolumes of
water-vapour  (for example, steam) is
pagsed over-the carbon while the tempera-
ture is maintained below about 700° O,
fur the purpose ot obtaining a gaseous
mixture which, freed: from carbon dioxide,
is composed'of substantially three volumes
of hydrogen 4o ‘one volume of earhon
monoxide, suiteble for the manwfacture
of hydrocartbons,

4. A process according to any of the
preceding  Claims ‘wherein the ous
mixture pussed over the carbon is infro-
duced into the reaction.sphere at o pres-
sure higher than- the atmospheric pres-
sure.

8. A preeess uccording to any of the
preceding claims " wherein the mnecessary
reaction temperature i regulated by
varying the preheating of the gaseous
mixture led to the carbon,

fi. A process aocording to any of | the
preceding claims Nos. 1 to 4, wherein the
necesyary reaction temperature s regu-
lnted by introducing into the reaction
sphere smitable quantities of water in
place of the corresponding quentities of
sheam.

7. A process . according to Claim 3,
wherein the. preheating of the gaseous
mixbure led.to the:carbon is effacted by
the heat of the ‘gases withdrawn from the
reaction-sphere. .. .

8. The improved process for the manu-
faoture of gaseous mixbwres for orpanie
syntheses, substantiully. as hersinbefors set
for

Dated the 11th day of March, 1920,
G. T. REDFERN & Co.,

15, Bounth Btreet, London, E.C, 2,
Agents for the Applicant.
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