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o PATENT SPECIFICATION

Convention Date (Germany): Oct. 20, 1937.

COMPLETE SPECIFICATION

Production of Gas by the Distillation or Gasification of Fuels of
Varying Lump Size

We, DIDIER-WEEEKE AEKETENGESELI-
scHAFT, a Uompany organised secording
to the Lpws of Glermany, of Westfilische
Strasse 90, Berlin-Wilmersdorf, Ger-
mary, do herehy deelare the naiure of
this inventipn and in what maneer the
same is to be performed, to be partien-
larly dezeribed and ascertained in and by
the following statement:—

Tho present imvention relates to
improvemeniz in the continmous produe-
tion of gay by the distillation or gasifica-
tion of fuely of varying lump sizes. The
iyvention iy especially suitable for the
continuous production of pag mixtures of

oflnite  composition, for example a
synthesis gas employed as the infiial g}t;s
in the production of hydrocarhons by
gyrthetic processes, which gas contains
hydrogen and carbor monoxide, usually
in the ratio of two parls of hydrogen to
one part of earbon momoxids, When
generating sueh o synthesis gas from solid
fuels il js obviowsly desirable to conduch
the process in such a2 manner that the
proportionz] compasition of tha pas
generated does net vary from time to
time.

One of the ohjects of the present
invention is therefere to produce econ-
tinnously a gag of uniform composition,
more particularly a synthesis gas, by fhe

NOWL process in which the gases resuli-
ing from the digtillation of solid fuels
are led. either alone or together with
other additional gases or vapours (for
example, steam) throngh the incandeseent
coke residus resuliing from the dislilla-
tion of the Tuel, whereby the imitial gases
are converted into the desired gas
mixiure,

The low grade fuely geterally used for
the preduetion of gynthesis wms (for
example, brown coal or non-caking hard
coals which may have a comparatively
low content of wvolatiles) ecould hitherio
only be used if they had a certain mini-
mum lump size, beranse if the individual
pieces of facl weré of too email a size,
the resistance to the gases passing there-
through was toe preat, which resulted
cither in the pases taking fos lomg a time

[Price 1{-]

to pass through {he vonversion zone in the
retort, where undesired reactions took
ﬁlace, or, on the other hand, esused oo

igh a pressure in the retort which led
0 w lenkage of gas threugh the retors
walls, or into the pre-drying chamber for
the fuel usnally provided ubove the inlet
te the retort proper. In comsequence, the
fine somponents of the fuel {that iz fo
say, usually particles under abouf 5 mm,
lump size) had to be sepacaled and this
small sized fuel, unless briguetted and
charged into the rstorts in such ferm,
could net ha used for the generation of
gas in known' types of syuthesis gas
generating apparatus,

The present’ invention renders it
possible ta wse small gized fuel also, and
it ig only mecesyary therefore to separate
the dwsty components from the fuel,

According to the present invention, a
methad for the continvous distillation or
gasification of fuels of different lnmp
gizes in retorts 1z charasterised in this,
that the different sizes of fuel are located
1n saparated eolumng cach of substantially
uniform lump size situated side hy eide
in the retort, and that the gas gencrated
in the column or calumng of small sized
fuel passss in admizture with steam
which iz introduced into the small gized
fuel, throngh the highly heated fue] of
Iarge lump size to & ges offftake situated
in that part of the retort containing the
lurge sized fusl,

The invention farther comprises a
retort for carrying out the process of
the present invention, comprising a
continuonsly.operating externally-heated
vartical refdrt subdivided by & partition
wall ar walls codtaining apartures fort the
passage of the mas, inte two or more
gechions, whieh wsections receive the
columna of fucl separated according to
tump eize, with a gas offtake op offfakes
situeted in the sectinn of the retort which
containg the lareest sized fuel, below the
lavel of the lowest aperture in the division

wall or walls,
According  to  further subsidiary
features of the present inventiom, the

anertures in the division wall or walls ean
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he regulated to control the passage of gas
therethrongh, and the division wall or
walls may be continued below the level
of the gag offtake, oue or more aperturea
being provided in the purt of each division
wall below the gas offtake,

The columns of fuel which are situated
gide-hy-side in the retort in accordance
with the present inventiom, each vonsist
of fuel of approximately similar lump
size, but melatively o one oanother the
rolumns of fuel exhibit a considerable
difference in the averags size of the Jumps.
The average sizes of the fuel in the
column adjucent to the gas offtake and
fromd which the gases are withdrawn is
se chosen as fo provide yufficlent voids

between the lumps to permit the evacua-

tion of the guses frum the retori without
the employment of axcessive suction or
the generation of excessive ~pressures.
For example, the size of the large-sized
firel may be 10—80 mm. diameler, whilst
the smull sised fuel is 2—I10 m.
diameler. The dusty components which
are previously separated from the fuel are

. the compenents in the range from 2—0
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wmm. dismelber.

JIn ome preferzed cmbodiment of the
prosent invention the interlor of the retort
is divided ivto two sections by a partiiion
wall which containg e plurality of
aperfuras. = One section of thg refort is
charged +with small sized fuel, and the
other section with larged sized fuel, the
gases from the seclion containing small
sizesd fuel passing through the spertures
in the partition wall into the column of
targe sized fuel. This arrengement Was
the advantage that disiinet scparvation of
the twa columns of fuel is obtained. and
furiher that the transition zome of the
cases from the one fuel ecolumn inte the
other is accurately defined. The zoney of
gag formation and conversion can thereby
be suljected *o o -greater degree of
nontrol and the gas flow thromgh the
retort ean be regulated properly: Ag the
resistance to gas flow is naturelly greater
in the small sized fuel, the mases arc
imnellad 4o take @ shorter path into the
columa of large sized fuel. -~ "7,

The position and mnumber - of the
apertonres in the partition” wall are
chosen ancording %o the tybe of fuel to
he treated. or the iype of gms to be pro-
duced. Preferahly, the - size of the
various aperfures in ~the partifion wall
can he adjusted. and thus ‘ljhe__'helg:ht of
the trangition zone from one fuel colnmn
to another. and the amonnt of jras pass-
ing therethrough, cen he regulated’ -as
requifed. Further, bv such an arrange-
ment the suction can be regulated te snif
changes in fha sizes of the fuels. -

" If the retort is preceded by

Thereof. : )
.+ Referring to TFigure 1,

w prehent-
ing or predrying chamber for tﬁe Tuel,
the partition wall in the retorf is prafer-
ably extended into the preheating
chamber, if desived, vver the full height
thereof, whereby a distinet separation of
the columns of different Jump sizes is

0

effected throughout the height of the -

apparatus. -
The invention is described with
teforcnee to tha accompanying drawings,
in which retorte suitable for the produe-
tion of synthesis gas are illusirated, Tn
the drawings:— .
Tigure 1 shows 'a verteal & section

7B

through one embodiment in which the

retort contains two fuel enlumns,

Figure 2 shows in vertical section a -

modificativn {o which the retort eontains.
- three fue| columns, and

Figure 8 ic a part section perpendicular
to the planc of IMgire 2 on the ling A—A

_ the . vetort
proper is indicated at 1, and ahove the
returt 13 a predryvieg chamber 2. The
retort 1 is divided by a vertical purkition
wall 8 inte two seetions 4 and b reipec-
tively. The partition wall 3 is continuerd
upwards by the part 6 throvghoni the
lieight of the predrying chamber 2. - Two
charging openings 7 and 8§ are provided
at the inlet fo the predrying chamber,

tbrough  which cherging openings [he

fuel, separated aceording to lump size, is
infroduced. Smell sized fuel is charged

Y

106

through the charging opening 8 inle the .
section 9 of the predrier; from whence the

fnel passes into section 5 of the retort,
Large sized lump fuel” is echarged
through the -chaxging ecpening 7 -and,
after passing throuch the seetion 10 of

105

the predrier, enters the seotion 4 of the - -

retort. In the srrangement iflustraled
the partilion wall 8 is continued by the
porfion 11 down to the base of the Tetnrt
iinmediately ahave the outlet for the

veiidue of the fuel, bub the purt of lhe
- partition wall 11 below the gas

: b _ s offtake 14
may be omitted if desired. The aperturss

in size in thesame manner 2 is described

1o

hereinafter with reference to Figures 3 -

and 8. -

The retort 1 1 externally heatgd.” The
gases formed by the distillation ef the
small sized fuel in” the upper part ol
section & of the tetort flow downwards
through the ineandescent rvesidue of the
fael. which iz ulready partly degasified,
and which af a lower Ievel iz completely.

120

195

depasified. - Stemm g introduced ipto the

Yewction zome of flic column of Fuel
{hrdugh the openings 12 in' the steam

supply duct 18. For the suke of

180

115
in the pavtition wall 3 may he adjustable =~ -
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simplicily, the steam suﬂ;ﬂy 18 is shown
a3 # pipo in the vetort. The gases resuli-

“ing from the distilloton of the fuel, in

reaction with the steam introduced as just
deseribed, are coemverted in the reaction
gone by the coniuci with the ineandescent
fuel residme inte the desired gas, for
example, synthesiy gas.

The gascs then pass horisontally
through {he apertures in the partition
wall 8 into section 4-of the retort, and
there commingle with the distillation
gages originating in the upper part of this
secton. Stemn can also be introduced
into this section of ihe wetort, which
steman, in  comjunetion with  the
ineandescent residue of the fusl, effects
the conversionm of the distilletion gases
ovigizating in sestion 4, and alse com-
pletes the conversion of any incomplstely
converted gases from section D of the
retort. Advantageously, the tofu] gases
then pass tnﬁ.refhcr pome distance through
the slowly deseending incandeseent fuel
beneath the lowest aperture in the
partition wall, and the gases arc then led
off through the gas offtake 14 in the
chamber wall 16, which forms a boundary
wall of gection 4 of the retort. The
pressure resulting from the heating of the
fuel in the refort suffices to force the gases
through gection 5 of the relort into gection
4 and also to impel the gases through
the gas offteke 14, bub if, in any case,
the pressure so generated js inguffinient
on account of the smallness of the fuei
employed, the use of & comparatively
pmall suetion on the gas offfake will
suffice to conduct the gases along the path
deseribed,

. On account of the partly-hopizontally
direeted flow of the pases within the
reaction zone of the retort, the path of
the gases through thin zong 1s extended
a8 rompered with retorts in which the
gases flow only vertically; it is thereby
ossible to make the height of the retord
pss than would bp neeessary if the gas
girecam were led omly in & verfical
direction.

Figures: 2 and 3 show a, modification in
which the retort, exi‘ernallﬁ heated by the
heating flues 16, is divided into three

5 ;gcﬁons 17 and 18 by two partition walls

80

€d

The division walls 1% contain aperiures
21. The dampers 20, which slso contain
a merics of apertures corresponding to
those in the division walls 18, are adjust-
able in position relatively to  the
aperturey in the division walls, The two
cuter sectiona 17 of the retort are charged
with small sized fuel, and the middle
section 18 with large sized fuel. The fusl
may he preheated in & pheating chamber

as described with reference to FPipure 1,
which preheating device is subdivided
into seetions 174 and 18a correaponding tu
the sectione of the retort, The gas ofitake
from the chamber 18 may be of the {ype
described aud claimed in our co-pending
British Pateut Application No, B223[38
(Serial No. 494,896), and is formed hy
8 burisontal duet 25 having a roof-shapesd
top, which duct communicates at ene end
with the gas oullet'25a,

Steam inlets 28 are provided to the
upper parts of the sections 17 coniaining
the small sized fucl, as deseribed with
reference to Figwe L, Yy adjusting the
positions of the damperg 20, the size ol
the aperiures in the division walla can be
regulated as desived, snd hence the gas
fiow from the small sized fuel inio the
large sized fuel can be vegulated. T#
desired, thy dampers 20 ¢an be arranged
to close eertain of the aperiures in the
division walls to a greater ar less extent
than other aportures. The division walls
19 are continued below the gas offtake 25.
Apertures 27 may be provided in these
continuantions of fthe division fwall,
especially if the charge in this region is
steamed for tha production of watergas.
The residwe of the fuel is removed by
extractor mechanism below sach section
of the . retort, The grrengement of
Tigure 2 renders it possible, with a
minimum peth for the gases in the
sections’ containing, the small sized fuel,
to: deal with a considerablse guanility of
such fuel per retord.

Having now partienlarly deseribed and
ascertained the nature of vur sald inven-
tion and in what tianner the same is o bo
performed, we deelare that what we claim
s B L

1. A method for the continuous distil-
lation o gasifieation of fuels of dilferent
Jump . gizes in ‘reforts, characterised in
this, that the different sizes of fuel are
located in separaied columns each of
substantially uniform lump size situated
side by side in the refort, and that the
gas generated in the column or columns
of small sized fuel passes in admixiure
with steam which iy introduwced into {he
gmall sized fuel, through the highly
heatad fuel of large lump size to a gae
pfftake situated in that part of the retort
contsining the large sized fuel,

2. A retort for ecarrying oubt the
method of Claim 1, comprising a con-
tinneusly-operating.  externslly-heated,
vertical retort subdivided by » vertical
parfition:: well eor walls containing
apertures for the passage of the gas, into
two or mare sections. which scotions
receive the coluibns of fuel separated
according to lump’ size, with a gas off-
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lako or offlakes situated iu the section ol
the retort which containg the largest sized
fuel, below the level of the lowest apert.nre
i the division wull or walls,

3. Retort as olaimed in Claim £, in
which the apertures in the division wall
ur walls can De regulated to conirel the
passage of gag therethrough.

4. Retort as elajmad fn Claim 2 or 3,
in which the division wall ox walls is or
aTe confinued below the level of the gas
offtake, and ome or more apertures are
'prmndec'l in the part of each division wall
below the gas oiftalre.

5. Retort as claisged in Claim 2, 3 or
4, in which steam imleiy are provided in
the meotion ar sentions of the retort
containing the small sized fncl.

8. Refort aa claimed in Claim 2, 8, 4
or 5, in which a preheating chamber is
provided for preheating the fnel prier 4o
it entry into the retort, and the preheat-
ing chamber is subdivided by a partition
wall or walls into sectiony corresponding
to the sections of the rctort.”

7. Retort for the produciion of
synthesis gas by the mathod elaimesd in
Claim 1, oemprising a continuously-
operating,  externally-heated, vertieal
retort su divided inte either two or ﬂll‘et‘«

sections by g vertieal partifion wall or
wally provided with aperturas over part

of their height at an intermediate: Tevel -

of {he retort, onp section, or the two outer
sections of tlle retort receiving small sized
fiel and the remaining seetion of the
refort receiving large sized fuel, with =»
gos offtake from the section ecounigining
the larged sized fuel arranged below the

“level of the lowest aperture in the paeti-

tion wall or wally, sod stesm inlets to
the saction or sections of the retort con-
taining small sized fmel, -

8. A method for the d1ét111a.tzou or o
£5 -

gasification of fuels of different lump
sizes, substantially as deseribed with

reference to either Figure 1 ox Flwure 2.

of the eccompanying dmmngs

9. A returt for cmy:m.% out the method

of Olaim 1, sohstantially as described

86

4 .

50

with reference to Figure 1 of the accom—__ -

penying drawings.

Dated thig 11th day of .Tuly 1938
For the Applicants :—
E. GEORGE LEWIN
COhartersd Patent Agent,
. Ebury and Allington Hmes,
» 0 136 to 1580, Victorls Stree’c
R Lcm.don, sSwi- - L

Iieamlngbon Spa: Prmted for His Majesty’s Stahnnery Offica, by t]m G‘-numer Press ---19'-!9
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