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COMPLETE SPECIFICATION . _
Continnously~operating Vertical Retort for the Production of

Synthesis Gas

We, Woopart-Duckizanm {1920) Lixurep,

a British Company, of Ebuty and Alling-

ton Houses, 136 to 150, Vicloria Street,

Loudon, §.W.1, do hereby deolore the

§ nature of this invention wmmd in what
manuver the seme is to he performed, (]:is
corpmumeated to us by Didierwerke

Aktiengessllschafl, a German Company,

of osiftliscke Strasse 90, Berlin-
10 Wilmersdorf, (Germany), fo be perticu-
larly described and ascertained in and by
the following statement:— :
The present invention relates fo 2
continuously-operating externally-heated
16 vertical rvetort for the production of
gynthesis gas from fuels such &s eosl or
brown coal. .
* Synthesis gas ’? as referred fo in the
present Specification and Claims is a gos
90 consisting esseniially of hydrogen and
carbon momoxide im such proportions
(preferably stoichiometric) af make it
suitable gor the production of hydro-
carbons, aleohols, or ammonia by catalytie
synthesis prucesses, the gas having heen
substantially freed from hydrocarbous by
controlled cracking and for reaction within
the refort or the like in +which the
synthesis gas is genevabed. -

Tt has previonsly been proposed to
produce syathesis gas In continuously-
operating  externally - heated  vertival
retorts operaling - 3o the following
manner =—The fuel in its passage down
the retort ig fiest preheated in a preheat-
ing zone, which mey be an iron consiruc-
tion sel directly on the retort proper,
which latter iz construgted in the
custemary manner of refractery brick-
work. The gases generaled during pre-
heating may be withdrawn separately
from the preheating some. The prebeated
fuel then enters' the retors proper, and
pasges throngh the carbomising zone,
which comprises approzimately the upper
third of the actual retort. Im the
carhonising zone the fuel is carbonised at
increasing temperatures, and the gases
and voponrs produced therehy flow down
50 the ref%rt throngh the descending fuel

into znd through the reaction zone.” The
reackion zone, whi also ocoupies
approximately o further . third - of - the

[Price 1]-]

3b

40

45

retorb, follows ~directly the carbonising
zone and is maintained at high tempera-
{ure. In this zone the gases and vapours
formed in the preceding zone or zones are
converted, in contact with the residue of
the fuel, inte the desired synthesis mas
mixture. The gas-ofitalke for the synthesis
gas in sifusted at the lower end of the
reaction zone, The fuel finally passes
through the water-pas zone, which occu-
piss the lower part of the retort, and in
which zone water-gas is generated hy
gteemning the fucl residue; tbhe waler-gas
is withdrawn together with the converfed
gag from the reaclion zone, throngh the
cas-offtale, the mized puses forming the
ul gynthesis gas, ‘The residue of the
fus] is confinuously exteseted from the
retort by suilable extractor mechonism.,
In the present process for the produc-
tion of synthesis gas, the pases generated
in the prehestivg gone and in the
carbonising zone are, for the pnrposa of
conversion, led down throngh the reaction
zone. This downwardly-directed gas flow
requires the use of & high suction at the
gas-offtake, becange the buoysney of the
ases and the resistance to flow through
ihe fuel musé be overcome. However, o
cértain definité velocity of the gases in
the reaction zone 1musi not be excesded
if & correct conversion of ibe gases is {o
be effectad therein. - Insufficient conver-
sion of the gases due to too high a gas
velovity in the reaction zone results in 2
reduced yield of  eynthesis gas, and
further the value of the synthesis ges is
detrimentally affected on sccount of its
ineorreck composition. If this maximur
a5 velociby in the reactivn zone is not o
e exocceded, then lhe infensive gas -
forniation whicl peeurs in the upper part
of the carbonising rone, and in the lower
part of the preheating zone will cause a
gurplusage of gas al relatively high
pressury in these regions. In contrast to
tho high pressure within the retort, how-
ever, the presgure eutside the walls of the
retort in $his region (e.g, in the heating.
flnes) is comparatively low. This presaure
difference therefore results’ in a part of
the gases leaking from the vebort through 105
the refort walls into the healing eystem
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snd being hurnt there, which implies a
loss of part of the most valuable gases.
According to the present iuvention, the
refort is provided, at the reglon where
§ such surplusage of gas occars, (i.e. at the
transition of the preheating zone to the
carboaising zone, where the temperature

is in the Tegiom of 300° O.), with 2 gas--

eollecting spaee inte which tha surplus

10 gases flow, The gases collecting ju the-

gas-collecting space are then Ted back
intp the refort helow the mas-collecting
space, by meang of a bhy-pass duet or
ducts connected i6 the gas-collecting
space. ‘The whole or o part of the
egarbonising zone cen in this way be
by-pagssed. The gases from the gas-collect-
ing space can he led either info the lower
part of the carbonising zone or imta -the
upper part of the reaction znne. Tn the
latter ease, if desired, the gases ean pass
into the retort at various levels,
. By medns of the arrangoment of & gas-
collecting space and a by-pass duct or
dnets the pases tending fo accumulate
at the junotion of the preheating zone and
the carhonising zone can flow away. The
pressuze in the rctort is thereby reduced,
an escape of veluable gas into the heating-
30 fmes of the retort is aveided, the greafer
part of the resistance to the gas-flow is
obviated, the auction for the removal of
the gases can ba maintained at a lower
value, and a gas velooity suitable for the
conversion process can be mainfained in
the Teaction zovne, whereby the yield of a
synthesis gas of the correct composition
is ri}llltarfef-xa:eld. leoting o )
‘he s-collec space can  be
arramgedg; difterent vertical levels within
the region of gas acoumulation.

When the ges-colleoling space is
loeated in the scﬁid brickwork at the top
of the retort above the uppermost heating-
45 flucs, the possihility .of leakape of gas

from or info this spane is greatly reduced.

If the gas-collecting space is arranged in

the form of & channel in the major sxis

side of the refort the crestion of a large

50 ges-collecting space of relatively smell
cross-section is made possible.

I{ it is desired to inirodnce the gases

lad back to fhe retorf into the interior of

the fuel eolumn, then the by-pass dact
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§5 can be situated in the interior of the

ratort. ~ Tn this case, a construction

which forma the by-puss duet, or which

contains one or more such by-puss ducls

iz bwll in-the relort, The retort walls

60 serve to support this internal con-
struction.. .

The gas-collecting space itself can also

be siluated in & - comstroction in the

. interior of the retort.

84 can 2t thelsame time carry the hy-pass

This counstruction

ducts,

Such an initerior eomstructicon divides
the fuel eolimn in the retort into two
paris. The thickress of the fuel column
is therehy reduced, and the escape of 70
gases from the Iuel info the gas-vollecting
space s facilitated. If the interior con-
struetion which earvies the by-pass ducts
is extended dowuwards, a partition wall
is thereby created which bnth renders 75
possible a two-sided supply, and & good
thistribntion of the returned gases in the
tuel. The openings of the by-pass duets,
which preferably are closable, ean alse he
situaled at different levels in the retort in
order 1v provide a different choice of
lengths of path for the gages through the
reaction zone.

The accompanying drawings show, by
way of examples, various modes of ecarry-
ing out the present invention.

igures 1 and 2 show in vertieal section
and in plan respectively an arrangement
in which hoth-the gas-collecting space 1
as well as fhe by-pasy ducts 5 Ee in the
major axis wall (i.e. ihe side wall} 5 of
the: retort 8. In this emhodiment the
by-pass ducts 8 can be arranged in the
partitions geparaling the verlical heating.
flues, . The pas-collecting space 1 has 95
inlet apenings 2. The by-pass duets 3
npen &t 4 info the retort G.

Jignres 3 and 4 show in vertival section
and iz plan respectively an arrangement
in which the gas-ecllecting space 1 lies in
the.side wall 5 of the retort 6, whilst the
by-pass daets 3 are arranged in the mizor
exis walls {(ie. the eand walls) ¥ of the
retort G, -
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Tigures 5 and 6 show in vertical seciion
gad in plan respectively the arrangement
of the gas-collecling space 1 in the side
walla 5 of the retart 6. The by-pass duets
8 ara sitnated in-a construction 8 sup-
parted from the side walls 5 of the vetort 110
6. 9 is-the conneetion between the gas.
colleoting chamber 1 and the by-pass
duets 3. The gas-collecling space 1 is
here arranged in the wall 5 on hoth of the
major axis sides of the zetort 6. The
gases enter the space 1 through the inlet
openinps 2 and pass through the openiLgs
4 info the retort. -

Yignres 7, 8 and § show in twa vertical
sections and a plan respectively the
arrangement of & gas-collecting space 1
and hy-pass ducls 8 in the inferior of the
retprt 6. A consfruetion 10 here situnted
in the major axis length of the retort,
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. confains in its upper part the gns-collect- 125

ing space 1, whilst in its lower part are
the hy.pass ducts 8. 2 are apgain inlet
apenings to the fgmsn-cc'll.C.lcd;ing sparg and
4 the openingy of 1le by-pasa duets 3 into
the retorl. The.openings 4 cen be repu- 180
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leted with dampers 11, which are

accessible throngh the closable opening

12 1n the end wall of the setting. The

lower part of the construction 10 can

8 rest on an areh as shown. The individual
by-pass ducts 3 can he arranged to end at
different lavels, e.p. alternafe ducts may
terminate in the outlets 4a as shown in

Figure & so that the by-passed gases can
10 be returned to the retort at various levels
by adjvgtment of the dumnpers 11.

Figures 10 and 11 show diagrammaii-
cally tha whole retert. TFigure 10 is a
section perpendienlar i the major axis,
and Figure 11 is a section parallel to the
major axis. In these Figures, 14 is the
](_J{rc]leatiag chamber, which is vunnected

irectly wilk the relort 6. DBelween the
prehealer 14 and the upper part of the
rétort 6, at the junction of the preheating
zong and the carbonising gzone, gas-
eolleoting spaces 1 are arranged in the
direction of the major axis of the retort,
the gas-collecting spaces 1 having inlst
openings 2. ¢ by-pass duet 8 is
sitnated in an internal construetion 8,
arranged as a vertical wall across the
minor axis of the retort. The by-pass
duct & conmects with the gas-collee]én
spaces 1 and opens at 4 info the retort 6.
The wall containing the by-pass duct is
extended downwards as a parbition wall
16, as far as the gas-offtake 15.

In caseg where the strueture of the
retort and by-pass duets convenienily
allows, a sevond series of openings
{similar 1o the O%Je'ﬂ.ings da of Figurs 8)
can be provided from a propertion of the
hy-pass duets & inte the retort, each
40 by-pass duet preferably heing scontrolled

by a damper-brick operated, for example,

through a closable opening in the front
or ha§k wall of the battery. Such ex
arrangement cowld, for example, be
4b applied to the construection of Figures 1,

2, 3 and 4 ahove.

TMaving now particularly described and
ascertained the nature of our said inven-
tion, end in what manner the same is to

50 be performed, (as communicated to us
from abrosd) we declare that what we
claim ia—

1. A continuously-operating externally-
heated wertical relort for the production

55 of synthesis gas from fuels, characterised
by the provisionof a gas-collecting space
siluuted in the regicn of the junction of
the preheating sone and the carbonising
zone of the rotorl with gas inlet openinga

60 belwseen the inlerior of the retort and the
gas-collecting space together with e
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by-pags duct or ducts leading from the
gas-anllecting spaec and opening into the
tetort heneath the gas-collecting space.

2. A retort as eimimed in Qlaim 1,
characterised in this, that the by-pass
duet leads into the refort in the region of
the lower houndary of the carbonising
FOTD,

3. A retort as claimed In Claim 1,
characterised in this ibat hoth the pmas.
collecling space and the hy-nass duet are
situated in the side wall of the retort.

4, A retort as olaimed in Claim 1,
characterised in this, thai the gas-collcet-
ing space ig situsted in a side wall of the
retort, and the by-pass duct or ducts is
or ara situaled in the end wail or walls of
the ratort.

8. A retort as olaimed in (laim 1,
characterised in this, that the gas-collect-
ing spaoce iy situated in the side wall or
walls of the relort, and lhe by-pass duet
or ducts s or mre sitnated in a walil built
in the interior of the refort.

A retort as claimed in Cladm 1,
charaoterised in-this; that both the gas-
collecting space and the by-pass duct or
ducts are sitpated in a wall built in the
interior of the|retort.

7. A retort'as claimed in any one of the
preceding Claima, characterised in this,
that the gas-collecting space extends over
the whole major axis length of the retort.

8. A retort as elaimed in any one of the
preceding Claims, cheracterised in this,
that the by-pass duets open ai different
vertical Ievels into the refort by openings
which wze individually rontrollahle,

A retort as claimed in (laim 5 or G,
churacterised in this, that the wall in the
retort is extended down the retort to the
region of the gas-ofltake for the
gynthesis gas.

10. A refort as claimed in Claim 5,
characterised in this, that the hy-pass
duct opens into a distributing duet from
which outlet openings lead inta the retort,

11. A conlinuously-operating sxternaliy-
keated vertical retort for the production
of synthesis gas from [uels, substantially
as deseribed with reference to either
Tgures 1 and B,_Fi%ures 8 and 4, Figures
o and 6, Figures 7, 8 and 9, or Figures 10
and 11 of the agcompanying drawings.

Duted this 1¥ik day of July, 1939,

For the Applicants,
B. GEORGE LEWIN,
(Chartered Patent Agent,
Ebury Houss,
150, Victoria Street,
London, 8.W.1.
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