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COMPLETE SPECTFICATION

Method and Apparatus for Gasifying Fine Coal or Dust Coal with
Circulating Gas chiefly for the Production of Water Gas
" . or Gas for the Synthesis of Benzine.

We, WISTERSHALL ARIIANGSSELL-
scrarr,  of 138, Hohenzollernstrasse,
Kassel, Germany,. a German Company,
and Haxs . Scamarrerpr of 15, Berg-

b strasss, Rassel, .(Germany,. a- German
Citizen, do hereby.declare the nature of
this invention and in what manmer the
same is to he performed, to bq partieu-
larly deseribed and ascertained in and by
the following statementi— . . .

The gasificalion of fine coal or coal
dust is mostly carried ou} so fhat the coal
hed. either remains continually in move-
meut when it is a question of fine coal,
15 ur in that fhe conl partieles are.main-
tained chiefly in suspension when the coal

to be treated consists of coal dast,
The gusification with a circulating gas
gurrend iz chicfly preferable when il is a
20 qucstion of producing high-grade gases,
%'hat is above all water gas., Ag it is
necassaTy to employ high lemperatures
(700°—1600" (.}, the cirenlating gas is
usually re-heated aceording to the re-
generative prineiple. The fundamental
mude of operation is shown by Figure I.
@ is 4 reaction chamber ov dust
gasifier, & nre nozzleg for the introduction
of the material thereinto, d. and d, ave
regencrators, ¢, and c: are .inlets to the
circulating oas enrrent, e is an ouflet for
.the gas formed, f, and f, are furnaeces and
g: L and g» 1, ave gas and air supply con-
dults for the furnaces; o, ™, T, p. and
7 7. aTe slide valves. . .
Ths operation takes place in the known

manner ag follows.: -
When the regenarator 4, is the heated
regenerator {i,c, the regenerator heing
heated) the valves iu the supply conduifs
g1 L pnd the glids walve m, are open while
the slide valves p, and # are closed.- Ab
the vame time gag is pasging thromgh the
working regenerator d, the valves in the
supply conduits g- . and the slids valve
s being kept elosed while the slide valve
n, and 7, are open. After a certain hme
the functions of the two regenerators are
reversed d; being heated while gas passes
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through d,, all the slide valves oceupy- 50
ing the opposite position. | . .

When worling in the manner described

real difficulties are experienced with the

ealing gas slide valves », sud 7 which
ars subjected  to femperatures up to 55
1200°—1400° . The glide valves there-
fore no Junger close sufliciently tighlly
after some time, even with water autﬁing,'
they wear easily, hind and, in the case of
water cooling, give off much heat which 60
is lust for the masifying process. -

For this reason - constructions have
already been proposad, in which the slide
valves ave omitted and in which the heat-
ing gas curvent, the flue gas cufrent and 6§
also the ecirculating gas current are -con-
trelled hy corresponding differances in
pressure between the individual chambers,
However, in practice it is not possible by,
this adjustment of . the pressurcs even 70
approximataly to shunt off the regenerator.
to be heated becauss the pressures ean
never be go accnradely adjusted. .

The difficulties are similer, although
rot_guite as great, whed the heating gas 75
passagea from the regenerators are wnited
in front of the entry info the gagifier and
8 ocominon hewting gas passage leads into
the gasifier. .

For gas prodiicers it has already been Bl
proposed to provide in the pipc Ieading
the gas containing steam to the reaction
chamber a eonvoluted noszsle for the pur-
pose of ensuring & thoreugh mixing of the |
admitied pulverized fiel and gas current, 85
The narrowing of this nozele iy far from
enguring. o sealing: hetween (he heating
and the reaction gone under cerfain aon-.
ditions. This is: alse evidenced by the
fact that this-former:proposal provides & 90
valve between the steam injector on the
one side and the resclivn chamhbar and a.
heat accumulator -onithe other side.
Furthermora, pecording .to this former
procesy g continuous flow of water gas 95
must be provided, water gag_  passing
during .the heating stage from Fhe reac-
Hon chamber into the heat aceumulator,
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-thus préventing the passage of fire pases
fnto the reaction chamber.

Top' gasifying coal in. the form of

. powder 1t has heen furthermore proposed

" B-fo provide a nozzle shaped constrieted

passage between the firing chamber and.

the reaction chamber in order to increasa .
But this .

the velocity. of the slreaim.

*.stream consists of a mixture of the fuel
10 and a heating gas. This process does not

mention at all how a sealing ig obtained .

" and doeg not work by menns of cirenlating

gas, ' -

" Finally it has ‘alac been proposed lo
provide heating und gasifying chambers
adjacent to each other, dust and steam
being Llown into the gasifylag chamber
. and. discharging. the resulting guses
" {hrough a cenlral passage. A special pro-

90 posal in fhis conmection iy the maintain-
- ance of the same pressure in the reaction
- and henting chamhaers,

As showx above, some of these former
processes Go not work by means of cireu-
lating gages at all and none of them shows
-a method of preventing hack flow from
the. veachion chamber to the heating zune
and vice versa only by means of g suffi-

- gient superpressure in the path between
the two gones and without valves in this
pabh. Co ;

The
%asiﬁcahnn of pulverulent or fine-grained.

uels in o gasifying zone, chiefly for the
production of water gas or gag for the
" gynthesiz of benzine, by meanz of gases
heated “in regenerating zomes amd circu-
lating from thess to pasifying zome
- - and Tack to the regeneraiing zones; con-

40 sisting in supplying fuvel and gas to the

reaction chamﬁ’er through separate inlets
“gnd providing g-restricted path between
the -reaction or gasifying chamber and
each of the regeneraking zones, whereby

o super-pregsure -at this point must be
overcomae. by the flow of gases bebween
the regenerator which is heing heated and
the reaction echamber, which super-pres-
sure prevenls or reducey the flow of gas
50 between the- reaction chamber and the

heated rsgensrator to a - negligible

amount. - .. R -

_The invention will now be described
with reference to Fig, 2:— :
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batween . regenerator and
either at the entrunece into the pasifier or
ob some other suitable poind a nozle or o
resiriclion . in the tube which increases
the _presgure -necessary to force a eufli-
cient-guanlity of the hot eirculating gas
©7  out of the narrcspnndingl rerenerator inte

g5 the pasifer. (The cireulating gas always

60

crogs-section wi the. point im guestivn is

preséni; .invention relates té_t_hef

-

_.The inlet-passuges for the hot mréuﬁt— .
ing gases. (100°—1600™ C.) into the .
gasificr. or _the conmecting  pipe conduits.

cagifier havye . ZOMe &N

contains steam, e.g. together with water
gas of different composition or hydrogen
and carbonie acid or producer gas). The

reduced e.p. by 5-80%. of the averdge. _7!-}

"The nozzle shaped resiriction of the con-
aecting conduits need not ba arranged at -

ths entrance into the gasifier, but may be
provided af any other point of the con-
necting eondnif, 'The narrewing of the
ponduit ut ihe entrance info the gasifier
—where it provides an inlet nogrle—pre-
genta, however, the adventage that by
reuson of the Righ admission speed uk
which the hot cireulating gases flow into
the gasifier a good oiroulation or a ton-
finucus interwhirling of the ges takes
place in this gasifier and consequently the
fine coal particles to be gasified are per- .
manently maintained in suspension--so 85
that the gasification s accelerated, . - .

I the nozzle is.-for example, 5o dimens
gioned that the pressure in frong of the
noszle during the passage therethrough’
of the circulating gas is abont 2000 mms,
water eolumn and -if +the pressure
difference, ag ahove deseribed, is main-
tained at 2 mms. water colmmon between
tlie masifier and the heated regenerator,
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_thei value of the missing gag. enrrent on 85 |
“the heating side is. only S :
vz o8l . . A

——th . i

V2000 1000 .-

part.of the cireulating eurrent, i.e, there-
fore only ahont a S80th part’ of the
quontity of eirenlatitig gas flows- either
ag flue gas into the eirculating pas or 2z 100 .
pirenlating gus out of the gasifier Into
the flme gas of the heabted regenerator..
The quanfity of missing gas has thus been ;
reduced o a relatively small quandity, - ¢
whereag the quantity of missing- gas 100
aecording to Tigure 1 which represents :
half the guantity of circclabing gas, can-
nut possibly be permitted in practice.- -

However, even when the- pressure
difference between gasifier and the heated 110
regenerator iz comsiderably- greatér, for '
ckample when- if -anounts $0-20 mms, -
waler colnmn, the value of the escaping. .

5 current Iy always only o tenth part’of . -
the-circulating gas, - LIV T b ¥
" The-superpressure produced in the con- =
nerting (-Iaath bhetween the  xegenereting

ne the masifying zone for scaling.
way be uscd advantagecusly to cireulate :
or- to maintain -in movement the gas 120
masees-in the gasifying zone by mcans of -
the speed increase in the flowing geases
regulling From- spid, superpressure yin this A
way the carbonaceons partinles are kept i .
suspension, .- vLa

—a- . _—M-Eam-&——- i et it




Tt is ..Euhseq;ﬁ_an_ﬂy_ eerfain  that the
- restriction in the' gas inlet, aceerding to
the invention, e.g. the noz_z!le shaped con-

gtroction of the coireulating gas.inlet,

5 resmlts in such a reductioun of the guan--
tity of eseaping gas, that the Heating gas

slide volves céanm be confidently amitted,
so that a regulated, econominal working is
possible. | -A sligh{ dilution of the cireu-
10 Iating gae -can g;:e tolerated, @s also &
slight logs ‘of eiroulating gas.
- It is, however, possible, acoerding fo
the invenilon, to. vhiain an absolitely
tirht closure or seal if care is taken that
15 thg pressure in the heated regenerator is
always slightly higher {(0.1—100 mms.
water, columy) than the pressure in' the
gasifler, whish can always be aitained by
norvesponding adustment of the waste gas
glide valvés m). To this end steam is
admitied into the commecting efndmnits
between the regenérators and the gasifier
in froné of the ouiflow of the circulating
gas from the nozzle op in front of the noint
where tho superpressure must be over-
come viz. the narrowing. According to
Figure 1 o) and o) with valves &) and s,)
sarve for this purpose, and are correspond-
ingly econtvolled and always maintained
open. on the heating side end closed on
the gasifying side, '%m nressure {ifterance
prevailing hétwesn tlie. masifier and the
heating - regenerpbor can . fluctuate within
cerbuin limity. The guaniily "of sealing
35 steam iz so adyusted, that during the
greatest possible or- permissible pressure
difference it is just sufficient to force the
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whele quantity of sealing steam into the -

wasifier. In the case of & smell pressure
difference, only s perlon of the sealing
steaw flows into the gasifier, whereas the
remeinder passes off jnto the heated
regenerator. The steam, whish arrives in
the gasifier, obvieusly does 1ot cause a
45 dilution of the circulating mas, bub rafker
exerts a useful effect, as this steam i«
utilized to assist the gasificition.
quantity of team passing inta tha heat-
ing regenerator likewise doos not exert a
prejudicial effect as It is relatively small.
In any case gas losses and dilufivn of the
generated gas nnd also after-burning ab
any point not desived are avoided.

The operation -according to the inyen-
b5 tion is therefore shortly as follows,

Assuming that the regenerating zone d,
is being heated and the regenarator d, is
supplying gas to the reaction chamber a,
the provedurs will he as folluws: The
valve m, is adjusted so that the pressure
in the regemerator &, is just a Tittle
Jdifferent from the pregsare in the reaction
chamber @ When this is effected- there
will be oty o slight flow of gas from the
GE regenerator d: into the reuction chamber

50

60

453,516 . ‘ - 3

The-

a or vice verss, At the restricted point of

gy this flow naturally bus (v overcome &

pressure which is due to said restrietion
nnd- ednsequently thers will he no ten-
dency for the gases in the chumber ¢ fo 70
pags inta the remanerator 4, or wvice versa
and only a very small amnuni of gazes
may fow- from the regenerator to the
reaction chambér  or vice versa; this
amount -is so small that it may be 5
nagineted. Tver' this glight leakage can
iteelf be provented If. desired by opening
the valva & which admils relaifvely high
pressure steam inle the nipe 6., & e;r:e%y
forming » complels seaf The pressure
in the regenerator d;, on the cther hand,
ig much greater thon thet in the reae-
tlon chumber & so thal the gases in the
rezenerator d ecan pass withomt ohstruc-
Hon inta the raazction chamher a. The 86
restriction in the pipe o, will canse the
velocity of the gases entcring the reaction
chamber g througk the pipe e: to be in-
ereased, " if this restrickion iz positionsd

at -the -entrance -of & into @, with the 90
sdvantageons  resulis - sbove described.
The wvalve. 35 is kept closed whilst the-
regenarator d. is supplying the reanton
chamber a. The varicus connections are
reversed when.tha regencrator 4 supplies 35
the reaction chamher e T mﬁ be
evident from the foregoing that, irraspec-
tive of which regenerator is supplying
gas to the reaciion chamber ¢, there will

be free communication-between the reac- 100
tion chamher' @ and the working regener-
ator only. whilst the regenerator is sup-
plying gas to fhereaction chamber 4 and

in this ease the: greater presyure in the
Tegenerator effectively prevents back pres- 105
sure. (O the oilier hand there can only

be u slight leakage ip. either directiom
Dbebween {he resetion chamhber o and the
repenerating chamber which i being
heated, and eveir this- slight leakage can 110
be suppressed if desized by opening the
corresponding steam valve & OF 8a.

The diffarence in pressure hetween the
heated regenerator and the gasifier may
be of the following ronge {water column 115
pressure): 0;8—4 mms., but it may be in-
creased up to 80—100 mms. or, if neces-
sary, a Dittlc more. The pressure in tha
ﬁaszﬁer ttwelf m'a{ yarv ‘bebtween any

wmits; ez, it may be regulated to 20—50 120
mmg. water enhrmn,

The earbenaceous fuel, finely divided,
may be e, : - mincral coal, charcoal,
lignite, peat or the like. :

Naturally the pressnre in the. gpasifyving 125
regenerator mast He higher than in the
gagifier. "~ oo Lo o ’

Having now paiticulatly deseribed and
ageartained, the mature of our suid inven-
tion and In whet manner the same iy o 130

80
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be performed, we declave that whal we
claim is:—

1. Procsssforthepgasification of pulveru-
lent or fine-grained fuels in a gasifying

zome, -chiiefly for the Tu@uc&i%n of wa’{‘er .
esis of bengine, by 7 paths -
i ‘gasitying rone during the heating so that

gas or gds for the synt
weans of gases heafed in repenerating
gones and circnlating from fhese to the
sasifying zone and back to the regenerai~
ing 7omes, comsisting in supplying fuel
and gas to the reaction chamber through
separate inlets and providing a restricted
path between the reaction or gasifying
chamber and each of the regencrating
mones whereby & superpressure at this
point must be overcome by the flow of
gascs between the regenerator which is
being heated and the reaction chamber
which superpressure prevents or reduces
the flow of gas between the reaction
chamber and the heated regenerafor to a
naglirible amonnt.

2. Process according to claim I, charac-

. ferized im that the narrowing is placed at

30

the point where the path discharges into
the " gasifying zone, thus uiiliZing the
guperpressure for cireuleting or maintain-
ing. in movement tha was masses in the
masifying zone by the resultant speed in-
creasa so that the coal particles are maim-
tained in Apcating condition. -

3, Procese according ¢o claims 1 or 2, ©

characterised in that tho pressure ‘in-the
heating regenerating zone Is alwayg muain-
tained higher than in the gasifyiug zone 86
by the lowest possible amount and that
gteym . js introduced inte ihe counecting -
paths “ belween regenerating zones. and

this, steam flows through the nozzles inte 40

“ the gasifying zone during the heating.

thus preveniing back flow from. the heated -
zone and viee versa, - g

4, Apparatus for sarrying oub the pro-
pess dccording Lo the preceding claims, 45
comprising a gasifier, scveral regener-
ators, each of these bélng connected to -
the gasifier by means of a sepsrate. pipe
having a restriction or g4 nnzzie.

5, Apparatus according “to. claim 4, 50
whersin the restricticn or nazzle is at the
point where the pipe discharges into the -
pasifier, : T

6. Process fur the gasifieation of fuels
substantially as described, - 58

7. Apparatus for gasifying finc eosl or
dust coal with cirenlating gas conslrucled,
arranged aud adapted to operate substan-
tially as described with reference to and
ap illustrated in the drawings herewith. 60

“Puted this 2nd dav of November, 15335.

o MEWBURN, BLLIR & CO., < -

-+70:72; Ghancery Laue, London, W.0.20

-'Oh.ar_tere& Patent Agents.

Lesmington Spa.-: Printed for His 'Majesty’.s Stati

ery Office, by the Courler Press.—1936.
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