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The Pressure GaSlﬁcatlon of Sohd FUels W1th Oxygen.

By Dr. lng Frlcdnch Danuht Frankfort-on-Mam

Introductron.

- Gas is the thermial energy-carrymg medium in_
'_demand as_fuel for industrial, commercial and
domestic purposes. The origirial process of gas mak-

) synthes;s Thus, gases hlgh in hydrogen are required

ing was that of de-gasifying: coal by heating, with -

“ex¢lusion'of arr, as.a result of which, in addition-to
-a"high-grade gas (maxrmum calorific value 4000 to
5500 kilogram calories per cubic metre N. T.P),
coke was obtamed “The endeavour to convert solid
fuel completely into gas led to—coal gasrflcatron
-processes. By gasrﬁc:mon with  air it - became
possible to.produce a nitrogenous gas of low calo-
rific'value (maximum 1000—1 500 kilogram calories
per cubic metre N. T. P.). The water gas process,

in which.the fuel is gasified alternately with air and .

steamn, enabled atmospheric nitrogen to be excluded

_from the gas produced and thus furnished a gas of’

for the synthesis”of ammonia and liquid motor
spirits by the L.-G.- -Bergius or’ Fischer-Tropsch
process. For the..production of these gases the
water gas process at first appeared suitdble, despite
the disadvantages of intermittent workmg and, the-
use of high-grade fuels.

When- Lindel) was developmg tﬁ’ process for

“resolving air into its constituents,” OXygen and

‘nitrogen, at the turn of the century, he proposed

the use of the oxygen produced in this manner for

‘the gasrfrcauon of coal in order to replace the water

a higher calorific value (maximum 2500—3000 kilo---

gram calories per cubic metre N. T.P.). The addi-
tion of water gas, produced from coke, to the pure
gas obtained from coal rendered. it possxble o
increase the yield of. gas with only slight deprecia-
tion of the calorific value, and thus to bring the

output of gas and of coke more into proportion-:
with the markets existing for the two products..

‘In"view of the high calorific value required, the
_manufacture of town gas remained - dependent on
the process of degasifying high-grade coal.and on
the supplementary production of water gas: “from

coke, while’ the application of the air gasification -
process was,restricted to the internal requirements -

of industrial planits, where
own works rendered a low calorific value ad-
missible. A process for the complete conversion of

se”in the producér’s -

the solid fuel into a gaseous fuel of high calorific *
power, of the nature of town gas, thus remained a

goal to be achrevcd by the gas making industry. -

The largc-scale mdustrlal atilisation of chernical
synthesis processes imposed on’ gas manufacturers,
for the- first time, the requxrement of producing
gases of- a“'certain composition suitable for the

[

gas process by-a contmuously working and there--
fore more perfect process. For man)Lreasorrs it was
not possrblel at thar timé for this suggestlon to be .
acted on in- practlcc “Drawe?), his vision widened
by subsequent technical. progress, was the first to
recognise afresh the possibilities of the use of’
oxygen as-a gasifying medium, ‘and in 1927; by

“means of 4 plant of semi-industrial size, he supplied

proof “that a gas free from. nitrogen, with simul-.
taneous complete gasxﬁcatron of the fuel,.could be’
produced in the manner suggested by him. Follow-
ing on this prellmmary ‘work, the Lurgi Gesell-

schaft fiir \Varmetechmk‘) contiived to develop

the process. In 1930 they succeeded. in cvolvmg the

D) Gcscllschaft fiir Lmdus Elsmaschmcn, chsbadcn, German
p;\tcnr No. 108 158 of the 215t May 1398, ;
Drawe: “Hochwertiges Gas und * fliissige Brcnnstoffc als
Endzicl der Kohleveredelung” (High-grade Gas and Liquic
Fuels as the Final Aim of Coal Refining), Gas- und \V:lsscr-
fach 69 (1916), P. 1ox3——rors
Drawe: “Neue Wege, dcr Schwclun" und Vcrgasung" (New
Methods of Low Tcmpcrnturc Carbonisation, and ~Gasifi-
cation), Gas- und Wasscrfach 70 (192 P 904k ‘and Braun-
kohle 26 (1927), P.-573. ’ P
Drawe: “Starkgas durch Brennstoffvergasung mit Sauer-
stoff” (Rich Gas by Fucl “Gasification with Oxygen), Gas-
und Wasserfach 76 (1933). P. §41-—545-
'Hubm:mn “Production of Gas rich in Hydrogen for Mum-
" cipal Supply and (chcmlca\l) Synthesis”, Mcm]lgcscllsd’uf{s
Periodic Review No. 8(1934)- .
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process of gasxfymg fuel thh oxygen under hxgh

about 20 kg per 5q. cm. The gas - producer is a

pressure and, “after exhaustive preparatory —expert-———pressure vessel lined ‘with brick and furnished’ with, |

‘ments; in showmg by, mcans-of a plant working on

an mdustnal scale, that it was possible to ‘produce
dlrectly .a gas suitable for town supply. Further
promising  work dealt" with the production of
synthesis gas (i. e. gas suitable for synthetlc pro-
cesses) by the sam, process. :

a2’ water-cooled jacket. To it ‘are connected the-
lock chambers for filling in the coal and for remov-
.ing the ash. As is also the case ‘with normal gas
producers, the fuel bed lies on a rotary gratc, the
rotational speed .of which. determines the amount
of ash discharged. It is possible to build the lock .

Fig, 1: Production of gas bxgh in hydrogcn for. town supply and synthen.r by the Lurgt Pressure
) ' Gas:fu:auon -Process.
A Air G Ash a Steam boiler i Stn'pplngap;uratu’ .
b Air compressor k Pressi ter wash
B Nl‘ n . P! ure waler wasi .
ftroge . H Tar ¢ Separator 1 Pump
. € Oxygen I Middie ol d Oxygen compressor m Turbine
D Fuel e Steam superheater « 1 Aeration t5Wer
.E Steam K Benzine . f Gas poducer o Extraction of sulphur
. — R & Cooler résidue
-5 F Crude gas L Pure gas h Benzinie scrubber p Al blower
The Proceéss. : .+, chambers in‘such a manner that the coal can be

The mode of opcration of the process is illustra-
“ted dlagrammatlcally in Fig- 1. The atmospheric’
air is resolved into its constituents,” oxygen and
* nitrogen, and the oxygen is thereupon compressed
to about 20 kg. per sq. cm. gduge pressure, In
_addmon to-this, steam is produced at the same
pressure and su_pcrheatcd to 500> C. Oxygen and
superhcated steam are- mixed and introduced -as
gasifying medium into the gas producer, in whxch
the gasxfxcatxon is carried out ar a gauge pressure of

introduced into.the gas producer in the usual way,
déspite the. high pressure, so.that irs gasification
may take place” continuously. From the gas pro-
ducer the crude gas flows to the condensing plant,
where the, tars and oils contained in the gas, and’
also the steam, are condensed in several ‘stages. The
gas leavesthe coolers at'a temperature of 2—30° C:
and is then. freed from gas benzine (light naphtha)
in a scrubbing tower by means of. wash oil. The
dissolved benzine is-expelled from the wash ‘oil by .
distillation at atmospheric pressure; a high pressure’
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pump then retums the generate wash onI to the

:scrubbmg tower. The coolmg of the gas and ;he,:

separation of the condensable substﬁnces therefrom
“are followed [)y scrubbmg with, water ‘under
‘pressure, ‘which removes the carbon dioxide and
_most of the hydrogen sulphlde from the gas. The
Water is’ rccu'culated being first delivered by a high

pressure pump to the scrubbing towér; on contact:

with the ‘gas it"absorbs from the latter the carbon
dioxide and hydrogen sulphxde, is then expanded to -
atmosphenc pressure in a turbine, regenerated in a -

tower by aeration and r&turned by a high pressure
pump to'the scrubbmg tawer, The gas purification

ends with dry" cleanmg with bog ‘iron ore, which

takes the remaining -traces of hydrogen sulphlde :

out.of the gas. The pure gas is passed on, under the
pressurc of gasification, for further use. ‘The gas
containing carbon dioxide resultmg from the scrub-

bing with water under pressure is mixed with the’

expansion .gas from the coal lock chamber and
serves to-superheat the steam for the gasification.
-As-compared with earlier gas production pro-
cesses, .the high pressure gasification process has the
following particular features in respect of the actual
gasification operation. :

In gasiffing a solid fuel. with a mixture of oxygen »

and steam,_the  following reaction prodiicts are -
carbon. monoxide, hydrogen, carbon .~

obtairied:
dioxide and methane, while a.portion of the steam
remains undecomposcd The relative propomons
of the reaction products ire substantially deter-
mined by the pressure, temperature and time of
reaction. Apart from the absence of nitrogen from
the gas, the use of pure oxygen. renders the com-
position of the gas capable of regulation within'a
wide range by means.of. the gasification pressure,
‘the amount of steam in. the gasification medium,
“and the charging of the shaft. These possibilities of
_modifying the_method of operating the process
allow the Production .of both' gases of hlgh calorific
power’ “for town ‘supply purposes and gases of defi-
nite compositioni for synthesis purposes. The in-
creased gasification .pressure, - as compared with
‘gasification at atmosphenc pressure in géneral,
.displaces the gas equilibria in such 2 manner that
gases- of multi-atomic wcomposmon are préfer-
: cntxally ‘formed. : .=

In the. production of town gas the g;mflcatxon

- process is carried out, under high pressure and with |

;
Wan adequate proportlon of steam in the gasxflcatlon
imedium, in such aimanner that methane and carbon:
dioxide are preferenually produced in addition’ to
carbon monoxide and hydrogen (see Fig. 2). The
“heat liberated- in- the exothermal formation of
*methane and -carbon dioxide results in a reduction
of the amount of oxygen required for the gasifica-

50%-. .

10 of abs 20at abs .,

B Ga:ification prc:mrc ol -

Composition - of. the-crude gas plotted against the
gauftcauan pressure.

NN N WA SO R WY ST S SO |
'Mnl obs 20af abs

e Gnn/xmtran préssure ——->

Composition and heat of combustion of the pure gas plotted
against the g.m/xcanon pressure, s =

- Fig. 2: Influence of lbt g.mﬂmuan pressure on the formation
of gas. )



DPRESS URE

GASHHCAIrON

O.X Y GEN:

CWITH

tion, so that the oxygen requu'ed amounts to- on‘ly

about 60 % of that needed in the case-of gasxf:ca— g

tion at atmosphenc pressure. .
./ The process has for_the fitst time proved the

possxbxlxty of methane synthe51s in the gasification’

process and-has ‘rendered this. synthesis irself prac

ucable ‘The. latter raises the calorific valué of the

“gas_ to such’ an éxtent that, after removmg the.
carbon d|0x1de, a_gas equwalent in quallty to town -

gas is obtained. The long-sought process of pure
gas producnon and complete gasnfncatnon of solid
'fucl inito high: grade gaseous fuel is thus a reality.

A modified method of operating the gasification.
it possible moreover. .to produce

.synthe51s If in a.gas producer,
-workmg at a modex.‘atc _pressure. and ‘with a forced
output of gas; ‘the .amoiniof- éeam added is in-
creased. beyond a. certain’ limit, ‘the temperatures

of the gasification will fall to such an extent that -

the formation of ‘carbon monoxxde is reduced,
while at the same time the formation of methane
sharply declines on account of the lack of reactivity.
Irr this process the proportion of carbon monoxide
to hydrogen ifi the gas may be varied ‘within the
range of from 1:2to 1:4.5. A process for making

synthesis gas is thus created; which is in _many’
respects supenor to the ordmary water gas process.

Town Gas Manufacture.

In 1936 the first industrial plant was construc-
b

ted ‘to-the order of the A.-G. Sichsische Werke.
- In this plant brown coal is completely gasified into

a town gas of normal quality, which is conveyed -

by-a long distance pipe-line, under the production’
“pressure, to the town of Zmau (40,000 inhabitants) -

and there used for thé-gas supply-in place-of the
" mineral coal .gas formerly consumeéd. The plant,
the annual output of which amounts to-3.5° mxlllqn
cubic metres of town gas, is'shown in Figi3..

It consists of two gas producers, each of'a shaft
diameter- of 1.2 metres. The gasification’ i carried
out at a gauge pressure of 20 kg./sq. cm., ind the
_gas is. purified at_the same pressure. The oxygen
“emiploved for' the gasification, which is- supplied
: ir-resot ng p]ant of a calcium cyanamide

ractory, is dra%
“'and compressed to 20 kg./sq. cmi. gauge pressure.

Before admission into the gas produccr itis ml\:cd .

is separate’ from this "building.

n by compressors in thc gas plant

Flg 3 Ga: plnnt of the A. G Sacbmche WerLe — Regxonal .
’ ga: .rupply

with superheatcd stcam For the mean daily output
of about 10,000 cubic metrés it is sufficient to

_operate one gas producer ‘which runs at - about two-
. 'thirds load: The condensmg plant attached corres-

ponds;in construction ta the diagrammatic -repre-

" sentation of the process given on a precedmg page

(Fig. 1). The gas producers are ferected in a spedial

bulldmg, ‘whilst the compressor and pump house .
The towers for’
scrubbmg the ‘gas with water under pressute and .
the. containers of the dry-purifiers are in the open..
In consequerice of the high pressure at which the -

‘gasification process and the succeeding punfnca&on

are carried out, the plant is of very small dimen-

“sions in comparison with those of ordinary gas

producing plants. Four rien are sufficient to run it.
Figs 4 and s show individual parts of the plant. '

“ The results obtained at the acceptance trials with
the plant are rcproduced in th\e fo%m es:

M,a

Result of the Performance Test: .
A. General. ) S
_I C o.a'l (Sc'rccned Dry Brown Coal).

.- Low Temperature Distillation Analyszs

FE T in %

Tar . . 10.2

Water of dlstxllauon — 7.4

Moisture : 27.4

Coke . . .. . 44.9
_ Gas + residue. . K

Io.1
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1L Crude Gas. :

'1. Analysz: in %
. CO.+HS . L. L 306
[ O = A Y 1
O v v w .. . o

CoO~v . . L. P 16.5
: H,o o L UL L 0L 3400
4 - CH,. . . '. v e . 16.3

N + remamder TR _ 19

2. H ydrogen sulpbxde content: - _
. _ 0.45 % by volume
1l Town Gas. -

Analysu o in%.

'“co T )

© CaHm . L. ... oy

O . . ... ... . e
; .= CCO Lo DT 228
N Fig. 4:"‘Rgénﬁr‘rﬂéas'}’prdéuggé’j?- L : - H. . . e e e . . 4S.Z ) )
ST e eH, . e Tk
2. General Compasition: iy Sl N. + remamder e . 23
io:bust\xbl]c: substince. . . 67.5" 2 Gross calortftc 'ualue of gas: ‘
PRSI IR B ) . 5 { 428okg-cal/cumeTP
cWater o0 L L oL LU L 274 :
Toel o i~ (i.e.at 0> C, and 760 mm. Hg)
. Elcmentar Anal sis: - . )
3 7 y n % 3. Spcczftcgrawty(referrca’toazr— 1) o. 448 .
Carbon *. . . . . . . 50.30 i .
" Hydrogen . . L 345 " 4. Hydrogen sulphide: _
. Sulphur (combusnble) . . 070 . . -0.0 gram per 100 cubic metres N. T, P.
“ Oxygen + nitrogen . . . ~14:74 . 's. Ammonia:
T Ash T .. §a21. . .

Water . - Lo 25.60 ,©.28 gram per 100 cubic metresN T.P.

" 6. Amount of gas produced:

4. Screen Analysis:. - s 07 o
- . . n % 16,020 cubic metres N. T.P. per 24. hours.
Overs mm : . . . . . 39:2 T A
‘2 —smm. L UL L 56.8 )
F—amm ... L. L g B. Performance Figures.
oJ—1imm . . . . . . 07 I. Gas yteld (reduced to 4,200 kzlogram calorics
Below o. §mm. . . . . . 0.8 pcr q[b;c metre N. T P)
5. Cﬂlo”f“' Value: .- . ) 1. Gas yield pc; metric ton of dry coal:
‘Gross calorific value 4 730 kg -cakfkg. | 760 ci:bfc metres N. T. P.
ﬂNet calorific-value " 4,390 kg -C?l /lfg- s 2. Gas yield per metricton of f pure. carbon:
6. Amount of Coal ga,nfted : . 1,128 culixﬁmetrcsN T.P.

2500 kgs per 24 hours, 1. Oxy.gc'n i‘omm’nption:n

7 Sbaft ycrformam‘c ) : : - ; . o.15 cubic metre N. T. P.
746 kgs per squarc metre per’ hour T per cubic metre, N:. T.P.
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IIL. Steam con:umptzon -
“1.01 kg. per cubic metreN T P,

IV Yzela' of far: .00 L P29

- C. Speﬂal measurements

'Hydrogen :ulpbm’e content after scrubbmg
*“with water ander pressurk and before sul pbur
residue cleamng :

o.1§ grams per 100 cubi¢ metres N T P

2. Nztrzc oxm'e lﬂ town ga:

0.052 cublc centimetre per cublc metreN. T P.

3 Total .mlphur in téwn gas: -
" (pnncxpally organjc sulphur)

1.0 gram per 100 cublc metrcs N.T.P.

Thc heat balancc compllcd w1th the aid of the
foregoing figures shows the followmg dlsmbunon

Heat Balance of the Process
A. Hent brought in: '

\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\‘;\

/ M ) ‘ . ¥ L + : .
/%g,”,',‘f /%%ﬁ%g. |~ ) 7or and Benzine: 74:3.%.
o 22/9 i AN *.--it .
Phenolsiin gas liguor: 09%
Unburatmatterinashes: Qa%
{ Generahion of stoitnin cooling jacket-06%

/7, sensiblefieatof the gas and -
03t [psses: 2%
Losses insteam superheater
| el
and derakion fower.: 5,4

AN

N
WAL

AN

ﬂea/supp//bd/h the caal:89,9

in%

..In the coal 89.9°
2. In the saturated steam 0.1
100.0

" Fig. 5

Ash lock. gateof the pn":‘mrc gas. producer]

" B. Hent taken out:

- Heat sgep//ed n .sa/ura/ad

Fig. 6: Hmz l:alancc of xbc Lurgz pressure ganfxcanon ‘process.

o

“in %
1.-Chemically combmf'd heat in the -
towngas . . Joe e L. 62.2

- 2. In tar 4 benzine . ; 14.3
3. Phenols ingas liquor . . ... . ‘o9
: 4 Unburnt matter in ashes. - T. o
5. Gcneranon of steam in coolmg )acket o6
6. Sensxblc heat of gas :md'hent losses . 16.2
“7. Losses: in- the steam supcrhcatcr and; .. -
acration tower . . . EREE PO 5.4
» .rod.o

_The cfﬁcncncy of fuel conversion ‘is as follows

B,+B
—_—
G -

= §5.24
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The advantages of the new process over previous - In view of the nature of- the coal gasnfled dry clean-
methods - of  gas production are apparent from the - ing would hardly. havé. been ‘necessary, ‘singe .everi:
.foregoing description of thé process.and the results after the sscrubbing with~ wnter “inder pressure the
"of the performance test’ w1th the plant -7 " . hydrogen-sulphide" content was. below the ad-’

missible limits, so that after the pure gas issued from

" Any non-caking futl ~ may be converted with
 complete gasxﬁcauon and a high degree of effi- - the final punfncatxon its conte_r_l_c_of hydrogen ‘sul-’

cxency, into 4 gas of high calorific power; the-tom=
" position of which complles with current standards .
for,town gas. Asthe increase in calorific value is
obtained by the formanon of methane in the gasi-
fication process, which in turn can be widely varied
by the ' ‘gasification in pressure; the process. is Aot
restricted to the use -of brown coal but may be
applied to other fuels also. This is proved by further
. tests. For the same reasons it is possible to dispense
with tar cracking "for the purpose of improving the -
“calorific value, a5 1s necessary ‘in other brown. ¢oal
processes. In consequence of the ‘pressure it is
possible to gasify fine-grained coal with a high
throughput rate amounting to a mulnple of that.
hitherto found with atmospherlc pressure; gasnfl-
" cation. By adding.a high proportion of stéam to the
gasification medium, a low gasnflcanon temperature,
“eliminating all danger of slagging, is obtained. At
the same’ time this addition of steam influences the
gasification in the direction of the desired reactions,
so that a crude gas high in hydrogen, methane, and
«carbon. dioxide is produced, the carbon monoxide
content ‘of which is adequately lowered. ‘As the
removal .of carbon dioxide takes place under the
pressure of gasification, the cost of this purification’
is low; so that the formdtion of carbon dioxide,
necessarily involved in’the productien of a gas of
the desired composition, does not affect the overall
efficiency of the process. ~The advantage of pressure
"also becomes manifest both in”the cooling of the
gas, in-the form of a better heat exchange,sand in
the extraction ‘of benzine, through facilitated ab-
sorption, of the latter by wash oil. As the gasifi-
. cation process is continuous, the composition of the It has been stated in thc ‘opening remarks. that
gas and also its calorific value are hardly subject ro  the requirements of chemical- synthesis, in respect
‘~ﬂuctu:ltlons It is astonishing that, despite the of the nature of the gasare fundamentally differ-
pressure; in normal working — depending on the ‘ent from those of town gas manufacture.” The
joad — tar yields of 70 to 809 were attained. The = hydrogenation of solid and liquid fuels by the
~removal of the large quantities:of carbon dioxide  I.-G.-Bergius process for the purposes of synthesis-
from the crude gas entails.the circulation of relati- ing. motor spirit and lubrlcatmg oil, and also the
vely large quantities of water, which affords the synthcs:s of ammonia, require a2 high per cent
.advantage that the hydrogen ‘sulphide is at the hydrogen gas. On the other hand,. the Fischer-
* same time rémoved from the gas to a great éxtent. Tropsch synthesis nceds 4 carbon monoxide-

.,,9 ..

usual “methods. The as amount of nitric oxide and
organic sulphur contained in the pure -gas was- "
»unexpectedly low; this should be partxcularfy noéted
_in view of the diminished corrosive-action of- the,
products of combustion of the gas on gas apphan-
ces. With the first plant-in_operation it was proved
that the process works dependably, and that a town.
gas can be produced by this process that is equal ”
to that.. prevnously used and obtained by cokmg
mineral coal. -

_The proaess has partlcularly good prospects of
future devélopment in regional gas supplles, since’
its'advantages become especially. apparent in plnnts
working on a larger scale. The use of the process on
a brown coal basis enables the large scale. supply of
gas to Germany to be rendered independent of the
vmmeral coal prevrously excluswely used for that
‘purpose, afd to’ ,ensure_the supply. of gas in the’
-central parts of the  country without having
recourse to the mineral ‘coal districts situated”on’
the frontiers. of the country. 1In this connsction it
is of particular’ importance that the restrictions
imposed on the sale of gis by the production of
- coke, ‘necessarily involved in.ordinary gas manu-

*-—facture, are -eliminated, since the process permits
the complete conversion of the ‘solid fuel into.the
gaseous form. The liquid fuels, tar, oil and bznzine,

‘obtamable as by- products, afford a welcome addi-
ftion to national motor spmt prodiiction, :

LR B i

¥ r'

The Productxon of Synthesns Gas.:
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hydrogen mixture contammg these gases in the very
definite proportion of CO :H. =..1.:2. The Lurgi

pressure gasxﬁcatlon process' now enables synthesis -

"gas for these syntheses t0.be produced dlrectly

The usual process for the producﬁon‘of gases: '

‘hxgh in. hydrogen starts w:th the ‘well known water
gas process, whichy.i in-addition-to. the disadvantage
of intermittent workmg and unavoxdable Ause -of
high-grade fuel, has the further drawback that it
.yields a gas containing too hxgh a proportion’ of
carbon monoxide. This -gas, in which the ratio
CO:H, amounts to almost ‘1':1, must ‘be con--.
verted® with the addmon of steam; the carbon

monoxide - and the steam then ‘react to form .

hydrogen .and carbon ledee, the latter bemg
removed. By regulatmg the amount of carbon
monoxide . ‘reacting it . is possible to obtam a
synthesis gas of the.desired composition. .

-For the production of synthesis gas, the pressure
gas process is assisted by its ability to influence the
nature of the gas depending on -the pressure. The
ratio of the constituents CO, H,, CO, and H.O .
forming the crude synthesis gas.is preferentially
determined by the conditions of equilibrium of the
water gas reaction. It is known that this reaction
is not directly dependent on the pressure. This

applies as long as the réaction is.carried éut in a -

purely gaseous phase: If, however, the formatlon
of gas takes place in, the gasification process itself,
it is influenced, by reason of the presence of-carbon,
in such -a manner that the pressure displaces the
COJCO. équilibrium in favour of carbon dioxide:
If, in addition, the gasxfxcatlon process is- (;arned out
-at a very.low temperature, by -adding-4~ large
proportion’ of steam to the gasification medium;
the gas equilibrium _is still furcher displaced in_
favour of a reduced formation of carbon monoxide.
The pressuré gasification thus enables the forma-
tion of carbon-monoxide to be restricted from two -
sides — through the gasification temperature and
pressure. As the required reduction of carbon
~monoxide formation is not very great, it is sufficient
1o apply relatively, low pressures of abour 5 to
10 kg.fsq. cm. for” the gasification.

Pracrical tests for the. production of 2 carbon
monoxide-hydrogen gas—mixture suitable for the
Fischer - synthesis showed. that the gasification of .
low temperature mineral coal coke (to—20 mm.
grain size) under a positive gasification pressure of .

r =

8.5 kg /sq cm., with a gasificatjon, medlum consist-
ing of oxygen and steam, yields a crude -gas of the
followmg composmon i , :

Composmon of tbe Crude Ga:

Y 'Co, ~293/
“CO. e e 219%
H. . ... ... Lo 44.0 %
CHy: oo il 33%
N o ot 15/ '

After removal. of . the carbon dloxlde i the .

—succeeding scrubbmg with water under. pressure,

theycrude gas yields a pure’ gas of the followmg
. composition: : .

Composztum of the Pure Gas:

CO. i :'1.0 %-
€O, v T 30.7.%
He oo 0w 0 0oL 616%
CH, - .... 4.6 %
N, 0oL L L. 2.1%

"In this gas cnrbon-monoxnde and hydrogen are.
in the proportion of 1 2deSerd for the synthesxs
The sum of CO 4 H. amounts to aboutr 92% of
theé gas mixture. - According to earlier views the,
methane is certainly. a disturbing factor but in-
vestigations into its influence in the benzine synthe-

not lmpau-_the_reactxon——

" Proceeding still further, the formation of carbon
monoxxde may be reduced'so extensively, by ‘an
increased addition of steam, that a pure gas con-

-tainiing yo—75 9: of hydrogen and only 15 9% of

carbon monoxide is produced, This gasis excellently-

_suitefl - for” the synthesxs of ammoma and for
: hydrogen:mon

In the production of synthesxs gas the advantages

..of pressure make themselves felt in the punflcatlon

and cooling of the gas, inthe same manner as in the
productnon of town gas: In the scrubbing with
water under préssure, in particular the hydrogen
sulphide " is removed together“with-the carbon
dioxide, to such an extent-as to att:un the purity
of town gas. Tests also showed that the removal of
organic-sulphur;to-attain synthesis purity, may also
be substantxally simplified by the employment of

"'pressure. . .

To sum up, the fo]lowmg may be 1 regnrded as

10“
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PRESSUR.E

GASIFICATION

WITH OXYGEN

N

~ the pamcular advantages of the Lurgx pressure gasi-
. fication process for the production of synthesis gas:

The process’ permx/ts the . direct production of a .

gas- suitable for the synthesns of ammonia or the
synthesis of motor spirits by the I.-G.-Bergius or
-Fischer-Tropsch processes. The fuel is - gasified, ir
this process, witha high shaft pegformance (600 to

"800 kgs. of fuel pér. square metre per hour) and,.
unlike the water gas process, is_ continuous: Cheap -

fine-grained fuels are.preferably directly wilisable
for the gasification. The scrubbing with water
under. pressure necessarily involved.by the process

" effects a thorough purlfymg of the..gas from
hydrogen sulphide; at the saie time the .pressure
enables relatively sxmple means to be employed for
{the separation of orgamc sulphur. -

. promising development of the -process.

Summary

The process developed by the Lurgl Gescllschaft
fiir Wirmerechnik for the complete gastﬁcauon of
solid fuels under pressure, with oxygen, is suitable

- for the direct production of gases for town supply.

and for synthcsxs purposes. In 1936 the first indu-
strial ‘ plant was erected for the production of.
standard " quality town gas from brown coal, the.
excellent results in the operation of which indicate
Further -
work deals with the production of synthesis. gas,
for- which the new ‘process. promises. particular =

.advantages over prekus methods of " gas pro-

ducuon
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