(]
f’r

SPECIFICATI
Application Dater Sept. 15, 1941,

Complete Specification Left: March 5, 1942,
Complets Spacification Accapted: May 1, 1946,

pmys 1 e | g e
= &Qf\.\j £
G

...... P

577,015

No. ;-;m/a.

PROVISIONAL SPE(}IFI(JATION' .

* A Process for the Production of .Water Gas and like Synthesis
Gases

I, MroHan. SrTENSCHLARGER, of mo
uationzlity, formerly of Russian nation-
ality, of b}, Porizea Hall, Connaughl

. Bguars, Liondon, W.2, do herehy declare
6 the nature of this invention -to he ae
follows ;—

This inveniion relates fo o process fox
the production of water %ixe. cand like
synthesis gases, ail of which are herein-

10 after referrcd to as water gas,

Tn the discontinuous process of produc-
ing water gag a large amonnt of time and
a high propoviion. of high guality fuel is

- used for heating the generators to the
15 tem%:m'ature required for the process.

If on the other hand o continuous pro-
ceas. s meed with re-cycling of gases to
bring the generator bed to the required
temperature the pases which leave the
gencrator have o very high femperature
particularly if such fuecls as high tem-
peraturs coke are employed and very lavge

- yolumes of gas wust e re-cycled.

Tt iz an objeet of the present invention
to vvercoins ihese disadvanbages.

‘With this object in view bhc present
invention provides a process for the
mavufacture of water gas wherein u re-
- genercdor is heated gas from a pro-

30 ﬁucer gae plant, wherenfier 2 mixture of
water gas and steam is passed through the

said regenerator and fhen passed fe a

water gas generator, the passage of the

mixture of steam and water gas through

35 the regenerator heating the mixture to
the temperature reyuired for the reaction
in the generator,

In order o avoid too high a waste gas
- temperature the generator is subjected tn

40 a blowing pericd %rom time to time which
produces the addibional leat necessary
for the endothermiec reaction in the
generator and to provide for heat losses.

The fuel ewployed in the generator is

48 roal, coke- or other. golid carbonaccous
fuel, preferably high temperature coke.

The producer gas plant may use fuel of

the same type as the generator, or other
. solid, gascous or Liquid fuel may be used.
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The following exomple illustrates how §0
the process of the invention may -be
carried into sffect: : '

(.5 Kgms. of steam having a tempera-
ture of ahont 150° C. was mixed with 3
vubic metres of waler gas und the mixture 585
was superkeaied in a regenerator the tem-
perature of which: had hesm raised. to
1180° 0. by burning producer gas gehar-
ated in a producer gas plant, The mix-
ture of sienny  end waeber gos was fhen
introduced into a generator to produce
water pas. ‘The generated and the ve-
vycled water gas (3 cubic metres in all)
left the gemeralor ab o tunperature of
450° 0. and was then cooled {o 150—200° 68
C. (the heat extracied was used for pro-
dueing steam and electrie current for the
process) and 2 cubic meires of the water
gas were re-oycled, .

It wes fuund that the consumplion of 70
coke of a size above 11" was 266 5. In
addition to 235 kgms. of coke of 4 wize
under 17 per 1000 cubic metres of water
gas produced whilst the cutput of the
generator per unit of time was considers TH
ably increased. .

The inventior has 2 number of advan- .
iages. . '

-Thus, for example: _

1. The process uses less fuel,

2. It is possible to wee a part of the
fuel jn-the form of low quality fuel {such
es coke of smaller gize).

3. The produetion capacity of the
water gas generator is considersbly in- 85
ereased owing to the shorter blowi_.uﬁ
times and the lenger time during whic
the temperature in the wafer gas gener-
ator iz high enough fo allow of the malk-

ing of gas.
Dated. his 15th day of September, 1941.

: ELEKINGTON & TITE, .
Consulting Chemists & Chartered Patent
Agents, .
20 1o 23, Dolborn, London, 13,0.1,
Agents for the Applicant.
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COMPLETE SPECIFICATION

A Process for the Production of Water Gas and like Synthesis
Gases

I, MicHann STLINSCFLAEGEE, of no
nationality, formerly of Russian nation-
ality, of 50, Portsea Hall, Connaught
Square, London, W.2, do hereb declare

5 the nature of this invention and in what
munner the same is tu be performed, fo
be particularly deseribed and nseertainad
in and by the following statement:—

This invention relates to a process for

10 the production of water gas and like
synthesis gases, all of which are herein-
after referred {o as waler gas.

Tn the discontinuous process of produe-
iug water gas a lurge amount of time and

16 auﬁ.igh proportion of high guality fuel are
nsed for henting the generator during the
blowing period to the femperainre re-
yuired for the renction and, to make the
process practically possible, an extcosive

20 decrease of tm'[laerature in the generator
bed must take place. .

the ofliernhand 2 conbinucus pro-

If on :
gages ta

cess ig used with re-cycling of
bring the generator bed fo the
25 fempersiore the gases which leave the
generator have a very high temperature,
particularly if guch fuels as high tem-
perature coke ate employed and very large
Yolumes of gas must be re-eyoled and a
80 considerahle amount of high qualily coke
i3 nob converted into water gas and is
found in ihe ash. . . .
Tt ig an objech of the present invention
to overeomse these. disadvantages. L
35 W;th this object In view the present in-
vention provides a.discontinuous process
for the manufactare of water gag Wherein
the heat mecessary for the reaction with
the solid fucls in the generator and o
40 commensate for leat losses is obtained
parfly by using a regenerater which 13
heated Ty Blow gases or gas from a_pro-
ducer gas plant or ofher sourcs, where-
alter o mixture of water gas with or with-
46 out coke oven gas or other gas rieh in
methane and steam and for carbon dioxide

is passed through the said vegenerator

and then passed fo a woter gas generator,
the passage of the said mixture through

50 the regenerator heating the mixiure o
a pre-debermined temperature, and partly
by -enhiecting the generator to blowia®
from time to time with oxygen, alr or
other oxveen-containing gases,

65 1t will be understood that any other
mases mecessary for the reacton may be
added 4o the mixture. Irurthermore if =
pormal blue water gag or a water gas more
rich in hydrogen is o be produced steam

raquired

will be a nevessary ingredient with or 60
without carhon dioxide whilsh if the water
zus to be produced is to be zich in carbon
monoxide, carbon dinxide will he a neces-
sary Ingredient with ur without steam,

It will be seen from the zbove that by 86
allowing the some femperature decrease a3
is usual in the well knewn diseontinuous
proceases & cvnsiderable inerease in the
time of the ' gus making *’ period is ob-
toined, for this reason i1t is possible (o
allow i the proeess of the present inven.
tion u sioller deerease in the temberature
in the generator bed and resulting from
this a considerable increuse in {he capos
city of the genervator ran be achieved in
practicc.

The fuel employed in the generatop is
coal,. coke or other solid ecarbongceots
fuel, preferably high temperature coke, if
desired mixed with a lignid éarbonacesus
fuel, The producer gas plant may ase
fuel of the same type ns the generator, ux
bfhgr sofid, gaseous or ligoid fuel may be
used .- .

The following modifications of the usnal
process which are of considerable value
can be effected by using the provess of the
pregent invention,

1. If a higher temperature is desivabls
in the generator and the blow gases con-
tain o very high pruportion of curbon wen.
exide these hlow mazes can be nsed to heat
the regenerator.

2. It it is desirable ty use still less coke
of o largep size the blowing of the genera-
tor can be efferted with a. mixture of pro-
ducer gas or other available gases and air
or pre=beaded air and the blow gases whieh
will be in this ease rich in carbon mon-
oxide can he utilized for heating the ra-
menerator,

3.-8hkould it be peressary by using nor
mal temperature in the generstor to cool
the ash the re-cyele gases with fhe addi-
tion of the steam mnecesvary for the reac-
Hion ran be brouglt infto the generotor
ahove the grate, Thiy procedure will in
any -case De zeeessary im the peried of
*““up ”’ gas making if bigh temperatures
are to ba avoided on the grate.

4. It o generator sysiem 13 used in
which the ash leaves the generator in a
fluid condition (by using very high tem-
petaiures in the generator) the blow gases
cantain a very high propertion of carbon
monoxide and are used for heating tle re-
generator. Tn this case the eapacity of
The gemerator is very high and the hlow
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guses dre sufficient to provide the greater
art of or mll tho heaf necessary for the
ﬁ;aﬁng of the regenerstor. Should the
blow gages have too low a calorific value
8 for ths dchieving of the high temperatare
.. required some waler mag or other gases of
high' ealorific value can be added fo the
blow ‘%_tlzgeg- ar u part of the heat can be
taken from the generator bed.

10 1n this cuse not much of the fuel of
Jew calorific valus can be uged bat fhe
total fuel consumption of coke is less than
by the well known processes, This form
of producing the gases iy most suibable for

15 production of synptheeis gases from
methane-eontaining pases,

8. If not very high femperatures are
deairable in the regencrator a part of the
heat to pre-heat the re-cyele gases san be

20 {aken from the generaior bed, on the other
hand it may be advantagecus to blow the
generator at o Jower temperature than the
ternperatura of the ro-cyele goses, or it
may be desirable to change {he tempera-

2D ture of the re-cycle gases within a ganm

making period gs as to achisve the most
advantageous temperatures in fe re-
generator. _

6. If oxygen is used for the preduction
of water gas or synthesis gases by blowing
with oxywen ov 8l 0Xygen-containipg gas
such ag air the spplication of the #hove
mentioned process results in a saving of
oxygeul. N
85 7. Tt ig possible by the applicalion of

tha process of this lnvenbun advanta-
geously to produce such gaseg as carbured-
ted water gas, carbon monoxide-rich,
hydrogen-rick, nitrogen-rich ete, gases
and alse gases with very low content of
inert eonatituents, because of the greal
fexibility of the process of the invention.

The .Eo]LomﬂEg' v examples illusirate how
the precess of the invention may be

45 parried inty effect:

1. 045 Kpms. of steam having a fem-
perature of about 120° €. was mixed with
2.5 cubic metres of water ges and the
mixtare was pre-heated in o heat ex.

90 chenger (whiel was heated by recycle
rases coming from the gemerator) and
hen pagsed to & regenerator the tempera-
ture of whick had heen raised tg 1800° Q.
by burning producer £as generated ip =

59 prodever gns plent. The mixture of steam
and water gas was then inbreduced info a
menerator fo produce water gmas. The
renerated and the re-cyeled water gas (3.5
cubic mefres in all} left the generator at
o temperature of 760° C, and was then
cocled to 160° (. {the heat exiracted was
used for pre-heating the re-cyele pazes
aod sleam) and 2.5 oubic mefres of the
wuter pas were re-cyvled. During the blow-
ing period 0.8 cubio metres of aln was em-

ployad per cubic melre of water gas pre-
duged. SR

It is to be nobed that by nsing & pro-
durer wag plant the producer gas is used as
it cameg from the pliant with g Ligh tem-
perature and the air used in the preducer
plant 2nd in the combustion in the Te:
generator was pre-heated with -lhe waste
gages from the combustion provess. The
same procedure cau be applied by using 76
other pases. Iu that case the gaz'and the
air nsed for combustion are then pre-
heated with the waste gases. .

Tt wus found thay the consumption of
eolee of o gize above 11" (culorific -value
7150 k. cal, per kgm.} was 810 kyms, in
addition o 210 kgms. of coke of a size
under 17 (eelorific value 5400 k. cal. per
kgm.y per 1000 cubic metres of blue water
gag producsd, whilst the oufput of fhe 83
generutor per mnit of $ime wag consider- -
ably increased.

2. 0.6 Egm. of steam having & fem-
perature of abodt 1607 C. was mized with
2 oubic metres of water gas and the mix-
ture was superheated Tn 5 regenerator the
temperature of which had been raised {o
110%° O, by burning producer gus gener-
ated in a producer mas plani. & mix-
ture of steam and water gas wag then in-
troduced into a generator to produce water
gas. The penerated and the xe-cycled
water gag (3 cubic mefrey in all) left the
generafor ot ‘& temperature of 4507 C,
und was then cooled to 150—200" Q. (the
beat extracted was used for produecing
gtoam snd electric current for the pro-
cess) and ‘2 cubie metres of the water gas
were re-gyeled.. During the blowing
period 0.45 cubic melres of air was used
per cubic metre of water gas produced.

It was fouxd fhat the oomsumphion of
ceke of a size abdve 13" wos 265 kgms, in
addition to 285 kgms. of coke of a size
under 17 per 1000 cubic metres of water
gas produced -whilst the outhull of Hhe
generator per uwnit of time was consider-
ably increaseck,

The jnvention hag a number of advan-
tagres.

Thus, far example:

1, The process uses less fuel,

2. 11 is possible to use a part of the fucl
in the form of low guslily fuel (such as
coke of smaller size).

8. The produckion eapacity of the wader
gus generador is eongiderably Tnereased
owing te the shorter hlowing times and
the longer time during which tha fem-
perature in’ the waler gas generator is 12§
high enough 4o allow of the making of
gas.

Having now particularly described and
asceriainad the nature of my said inven-
fion end in what manner $he same is fo 130
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be performed, I declare that what I claim
13— :

1. A . .discontinpous process for the
manufacture of water gus wherein {he

5 heat necessary for the reaction with the
gelid fuels in the generator and fo com-
pensate for heat losses is obtained partly

by using a regenerator which is heated by
bfpw goses or gag from o producer gas
10 plant or other svuree, whereafter o mix-
ture of water gas with or without eole
oven gas or other gas rick in methane
and steam andjor eazbon dioxide is
nassed through the sald regenerator and
15 then passed fo a waler gas gencrator, the
passage of the said mixture through the
regenerator heating the mixiure to n pre-
determined temperature, snd partly by

subjecting the generutor to blowing from
time 1o time wigh vxygen, air or oiber oxy- 20
gen-containing gases.

‘2. A process for the manufacture of
witer gas substantially as deseribed with
refeience to the examples given.

R "Water gus when manufactured by 25
thejwotess clalmed lu any one of the pre-
ceding CGlaims,

Dated the 5ih day of Mareh, 1442,

LLEINGTON & FIFE,
(fonsulting Chemists & Chartered Patent
Agents,
Bank Chambers,
Higl Halborn, Lendon, W.C.1,

324,
" Aments for the Applicant.

Lesmingten Spa: Printed for His Majesty’s Stationery Office, by the Courfer Press—1I946. Pobiished at
*  The Patent Office, 25, Southempton Buildings, London, W.C.2, from which copies,
price is. 0d, ench (inlond} Ts. 1d. (abroad) may be obtained.




