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COMPLETE SPECIFICATION

Process and Apparatus for the Gasification of Dust or Fine~Grained
Fuels with Cirenlating Gas chiefly for the Production of
‘Water Gas and Gas for the Synthesis of Benzine

We, WINIERSHEALL AXTIENGRSELL-
scHAPT, of 139, Hohenzollernstrasse,
EKassel, Bermany, & German Company,
and Haws Scowarrinor, of 18, Derg-
strasse, Kassel, CGermany, a German
(litizen, do hereby declare the nature of
this invention and in what manner the
saaie is fo be performed, o be particulacly
described and ascertained in and by the
following statement:—

When it is 3, question of gosifying fuels
for the purpose of producing a gus free
from wilrogen or poor in nitrogen, for
example water gas, large coke is chiefly
employed. Tt has however been found
that in the oase of dnst ecal a very repid
gasification can he oblained with giznul-
faneous treatment of a large guentily of
coul dust.

The guantily of heat required for the
gasification may be intreduced, if the in-
eflicient -and expensive external heating iy
avoided, aither by internal heating with
a2 pas confaining a high percentage of
oxygen or with heated -eirculating gas.
As the first method possesses the dis-
advantage of the high expense of oxygen
and the large eontent of carhon monexide
and carbon dicxide in the gas produced,
the production of the reaetion heat by
mcans of hifhly heated circulating gas,
consisting of water vapour or of a mix-
ture eontaining water vapour, is the only
convenient method that ean be employed
when the gas produced is to have the
gmallest possihfe parcentage ' of carbon
dioxide and carbon monoxide, TIn the
casa of these requirements for the gas
compesition the problem hss therefore to
be solved to gusity fina-grained and pre-
ferably pulverulent fuels by means af cir-
culating gas. - .

A vwater gas producer hag been pre-
viously proposed in which circulalory goes
is emploved in the reaction chamber in
combination with a (istilling or o drying
apparatus or & comhined - digtilling and
drving -apparatus, the gas leaving tho
eemerator being used for- drying and dis-
integrating the Taw fuel to be uscd in ths
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process and enabling fuels which are moist
and conbain tar tc be employed. ot
water gas passing out-of the gemcrater,
alter the solid particlas have been
removed thecefrom, is charged with the 55
raw fuel and passed through the said
appuaratus, A portion of the hot waler
gas is used as the circulatory gas. Addi-
tional disintegrabing spparatus for the
starting fuel was alzo included in this 60
prior proposal.

The process for the gasification by
means of heated cireulating gas of fine
grain or pulvernleni fucls which have
TLeen ohbtained from relatively easily dis- 65
inlegreled raw funl, such as raw brown
goal and the like, zecording to the present
inveniion, consists in using the gas lewv-
ing the gasifier whilst still charged with
completely or partislly gasified dust to 70
dry and disintegrats:the incoming foel
which mey be further disintegrated mech-
anically if necessary, the gas being then
scparated from the solid matter, part of
wfich passcs into - the gasifier, the 76
remainder being Femoved econtinuously
from the eirenlation to prevent undue
accummuladion of ash, - . '

Thug according-t0 the present invention
all the heat tn the gases coming from the 80
reaction chamber i utilised zo that the
drying of the fuel is more complete and
more rapid. Moreover sincs the dust ig
relained in $he gas wntil it has heen nsed
in the drying- procesy the apparatug is 85
gorrespondingly simplified.

Tn one way of carrying out the present
invention tha finely divided carbonaccous
fuel {mineral coal, charcoal, lignite, peat
or the like) is gasified in g gasifying zone 90
by means of circuliting gas of about
T00°—1600° O, “The circuleting gas
always containg steam, together with e.g.
water gas of ~diffcrént compasition or
hydrogen and, catboigs scid or producer 95
gas. The gasés éscaping from this sone
and charged with the niore or less gasified
dust are nsed to drythe nceessary amount
of fnal, e.g. by mednd of drying sppa-
retus, The raw foel i3 introduced inte 100
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the flowing gas stream ; by the gmick dry-
ing vbtained -thereby, the fuel is simul-
tanecusly ‘dizintegrated. The fuel may
" be further disintegrated mechanically if
b necessary. Thereupon the mixture of
. ‘gas and fuel is separated by suiteble
means and at thig point a part of the pro-

duced dust (aboul 10--509% of the fotal

.- amount produged by drying. eud disin-
.10 grating:
. fron. -
. tha gasifying zone. The. gas is led—if
meecessary after washing fo free it from
the lasl dust particles—to the gasifying
ronie. Af this stage a part of fhe pro-
‘duded gas is remaved ag final produet; the
amount . of this final product. naturally
corresponds to the amound of gos pro-
duced during the ecirenlation. Before
the part of the gas which has mot been
removed from cireulafion discharges into
Yhe gasifying zone, it iz rehealed.  The
fuel Temgoved from the cirenlation may be
used for this purpose. It may also be
25 used 1o heut an air-healer which preheats
. the combuation air for the regenerators.
Advaniageonsly the dust to he remaved
"Irom the eirculption ds teken from the
dust separator- which shows the highest
content of ash.
*- " From the above it is clear that accord-
-ing to the invention if is possible to com-
bine the gasifying lnown per se with a
perticular methed of drying by introdie-
8§ ing the raw fuel. into the ges stream
. chatped with gasified dust escaping from
the gasifying zome, whershy . alse disin-
tegiation of the lumps of raw fuel takes
place. ' Subsequently the dust thus pro-
duced is separated from the gas and part
thereof is removed, the rest being intro-
dueed into the gusifying sone.: g.‘[ntstead
af the' first deseribed methed of simul-
tancously drying and disintegrating the
gases escaping Trom. -ihe egaxiying mone
may be employed 1o dry the raw fuel
which is disintegrated mechamnically,
- One form. of tie present invention will
- now. be describad with.veference fo the
50 hccompanying drawings. -
... Ageording to the method shown in I'ig.
- 1, the dust-to be gasified Is inlroduced
.. inte the pasifier @) at b). . Ynstead of one
- gasifier also several gasifiers may be used,
55 “connceted in geries. —The dust to he gasi-
- fied is in suspension in the geasifier. The
amount of the fuel in the gusifier is such
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" . that #t may he kept in suspension and that

the correct femperature for the -process

60
ing gas enters at ¢}, and-the more or less
gasified Qustis discherged at o), together

_ - 'with the circulating gus-which has by this
. time cooled apureciably. This gas
65 charged with the more or less gasified dus}

is removed from the cirenlu. -
he Tewt of the dust is fed hack to -

may be maintained. -The hoi circulat-, -

partieles is then used for drying and dis-”
integrating the fresh coal. For this pur-
pose the coul, which may have been pre-
viously disintegratad, is supplied from-the
bunker ) throughk o device (in the Figure “I0.°
a worm) f) into the current of the Lol -
circulating pas and disintegrated td the

ugcessury [neness in the manpner known
~and partly described.

This method of
drying works in the following manner: T4 -

‘The heated gas stream at a femperature.
- of. 800°—900° C. iz led ibhrough a. pipe

ii which the raw fuel, such as lumps ot
ligmite, is discharged. By the sudden
heating of the raw liguite in the quickly
moving gas stream the exterior laybr of
the fucl is dried and bursts into small
frugments. The dried fuel therehy &
obtained . relatively fine. The tempera- _
ture in the pipe is reduced guiekly. At 85 -
the end of the pipe the fine, dry partieles . .- &
are separated by means known per se, and
the larger, not yet perfecily dry omes ara ..
led back into the pipe, thereby otming-
again into fhe gas stream. Thiz disio-
tegrating (feking place simultznecusly
with the drying) may be supplemented
by mechanical means, e.g. a heater-drum,
which disintegraies the pariicles whieh:
are too large by means of short, sfrong
blows. The dry and preferably. dust fine .
coul is now separa.tedp by several dust
remnving deviees connecled in  series,
ngimely 1n the figure first by a eyelone. g) -
and then by an eleciric dust sepweniion 100 -
k). The pases discharged from k) theu T

S0

90

%

~enterta washer Ij in order to be aimul- .

lendously cooled and frced from the Imst .
itaces of dust; the working liyuids wsed
in the washer may be a.p. watar or 2 pus- 105
penzion of coal dust. in water. The efr-
cululing guses are drawn vt of 1) and
compressed by a fan or a blower m). They
are then again foreed inta the deviee m)
where the re-heating of the cireuleting 110.
gus takes place. The highly heated.cir-
culating gases fow from =} inte the gasi-
fier. The gas is drawn off from the eipc
culation at p). B
The dust produced passes threugh the 115
conduits ¢,) and g,) out of ‘the dust
seperalors 1nfo a dust silo with-overflow
o). 'Mast of the dust ia now drawn off
by a dust pump »}, and forced through the 7
dist conduif £) into the gasifier gt 6} A 120
certgin portion -of the whele of the dust
produced is, - however, drawn off &t )
through a separate conduit and 5 nsed for =
some. other purpose, )

-

tlon: lies. in .the faet that the gasifying
dppatatus  ean- be  kept considerably
smuller as complete .gasification -of the - -
codl, dust obtainuble is not essential. . TE, =~ -
for example, the degree of gasification of 180

oA great advantage.of the present in‘vcz?.- 125 -
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the coal during a single pass _i's'-less, the
quantity of dust agamn supplied fo the
gasifier increases antomatically, so thed,

therefore, the circulsiion of a somewhat

5 greater quantity of dust tukes the place of
a more jnlensive gosification.  TIn- order;
however, to prevenl the ash eontent from
bacoming ‘too greal in ihe circulation, a
certain portion of the dust coal iz always

10 drawa »F gugd thus removed. from the vir-

culation together with the ash. This por-

tion of the dust coal is used for some other
purpese. The quantities of dust removed
Irom the circulation, however, need nob
be particulerly greet in order fo Treep the
average ach contant low, as the following
example shows:— LT

80 tons of dry coml dust iranspersed
with 8% ash are to he passed houwrly
through the “dust geasifier. However,
sufiicient coal iz o be dried to prodece
hourly ahout” 10 exira tops of coal dush

15
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of normal composition, (that is with 8% .

ash), which corresponds to about 9.2 tons
of -ash-free dust coal. Consequently 40
tons of coal dust with 8% 1nust be intro-

25

duced into the gas stream per hoar. The .

totul amount of ash therefore amonnis to

3.2 fons per hour. These 8.2 tons of ash
80
free coal dust to be =sed for other pur-
poses.  Therefore, if iz necessary to
remove 124 tons of coal dust with an
average -ash content of 26%. With this
ash confent ik is possible to direotly
employ the coal dust which is drawn oul
of the circulation, for burning purposes.
On the other hund the average ash content
in the opal arriving at the gasification
is just as high. The gasification can how-
ever be slill satisfactorily carried out with
this ash confent in the coal. T4 is there-
fore evident thet by the manner of opera-
tion indieated, thiat is by tha continmal
returning of the dust eoming frem the

8b
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gasifieation, combined with a almul-

taneous withdrawal of part of the dust,
it is possible to maintain at o satiefactory
percentage the ash content of the dust
entering the gasifier. This resulis in a
eonsiderable Increasc in the efficieney of
the dust gasifier, 2s it is wo longer depen-
dent upon a high degree of gasificatlon.
The invention may. advantapeonsly he
awployed, using un apparatug wherein the
heating of the eirculating gas is elfected
by meang of regenerators, (Figure 2). In
this instence a) represenis the duet gasi-
fier (vr gasificrs vonuected in - series),
and the dust to be gasified enters al U}
and the highly heated ciremlating gas at
6).  Gasified dust and.somewhat dooled
circalating gas flows oub at «f), the coal
to be dried being introdnced from the silo
65 €) through the device f) inte the eireulat-
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-before passing into the blower or the fan

-heater »}.

musl be removed with 9.2 tons of ush-.

‘ing gas stream. The dust separators t]g)
und Z,l again éffect the purification of the

cireulating gases. In the washer I} the

gas is fmally covled aud again washed, -
m)., The gas produced i3 withdrawn at
. The conld citenlaiing wos enters the
two regeneraturs z;) and Z) ab @) and
.. Instead of two regenerators several
Tegenerators may he msed. The highly
heated gases How out of lhe zegenmerators
altarnatively at 4) and »,}) and apain
eoter the gasifier at @). I'or the re-heat-
ing of the regenerators highly heated air
is introduced at ) and #,) and hot gas
at w.) and w,), the.flue gases escaping at
%) and w,) during the heating period.

76

80

-The heating of the combustion air to a

high gemperatuve-is effeeted in an air
A-fan #) sucks in the air and
forees it through fhe air heater into tha
regenerator which da fo- be heated. 'The
air heater #) is beated with a coal dugh
flame. The eeal dust necessary foy this
lheating is taken from the colleciing sile.
The aoal dust passes - from ths dust
separator througl the conduits g.) and g,)
into a dust bunker ¢). The greater por-
tion of the dust is pumped, .%y 8 dust
pump # through a condunit £} into the dust
gagificr pb. &). The dust pump ¢ drews
3 cériain portion of the dust ont of the
cireulation and supplies it to the fuznace

20

for Leating the air heater.

It i} is found that the ash content of 100
the dust from the several dust separators
is difievent, the yuantify of dust, which is
removed from the.dirculation ispreferably
drawn from that dwst separator the dust
of which has the kighest ash content, Iz 105
ihis manmer ihe aﬁﬁ coulent In the dust
in cireulation hnd in the dust introdnced
to the gasifier iy further reduced.

Having now parlitularly described and
ascertained the nature of our said inven- 110
tion snd in what thanner the same ig to
be performed, we declare that what we
claim 34;— - '

1. P#ocess for the gasification by megns
of heated cirevlabing gas of fine grain or 110
pulverulent “fuelsé which have heen
obtained from -relatively eagily disin-
tegrated raw fuel, such as raw brown coal
and the like cofisisting in using the gas
leaving the gastfier whilsg still charged 120
with completely or partially gasified dust
to d? aad disintegrate the incoming fuel
which may be further disintegrated mech-
anieally if necessary, the gas bsing then

-separated from ihe solid matter, part of 125

wiick passes into- the gazifier, the
remainder being' removed continuounsly
from the circulalisen .to . preveni mndue
accumnlation of agh. - .

2. Process according-te Claim 1, char- 130
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acterised further by the feature that that

portion of the dust which is removed from

the eiroulation is utilized for heating an

air heater, which preheats the combustion
air for the regenerators for highly heuting’

the eireulating mas,

3. Process gecording to one of the pre-
ceding Claims, characterised further in
that the dust to he removed irom the eir-
eulation is talken from {hat dust seperator
which -possesses the highest ash content.

4, Procegs according to one of the pre-
ceding Cleims, further charscierize] by
{he fewture that the part o? dust remain-
ing after the partial removal iz led back
to the gasifying zone and {he separated

.gas led also back {o the gasifying zone

20

25

after withdrawal of a part of it, preferably
washing the gas before said withdrawal
angd re-heating the ges befurs reintroduc-
tan into the gasifying zone,

8. Apparatus for carrying oui the pro-
vess sccording to the preceding Claims,
comprising gasifying chamhers, a pipe
leading from these to means for drylng
and disaniegrating the raw fuel, a supply

for raw fuel being connerted to sald pipé
the latter discharging into an apperatus’

fdr'_se erating solid and ges comstituents,
pipes leading from this apparatus to a 30

veideél 'with an outlet and a further pipe

leaditig to the gasifying chambers; a pipe

" connecting the separation apparabus with -

the: gesifying chambers, an eseape pipe

heing_ connected fto this latter pipe and 35

leading finully through re-heaters befors
discharging into the gusifying chambers;
pumps lor moving the produced dusi.

6. Apparatus accordl:ing te Claitm 5,
further comprising o washer interposzed 40
in the pipe leading throngh re-heaters to
the " gusilying chambers, said washer
being placed hefore the branching of the
escape pipe. :

7. Process for the gesification of fuel 45
substantially as deseribed.

8. Apparatns for the gasification of dust
or fine-prained fuels with circulatiog gus
construeted, arranged and adapted . fo
operate substontially as degeribed with 60
reference fo and as iflustrated in the draw-
ings,” _ ‘
 DPated this 2nd dayv of November, 1935. -
o MEWBURN, ELLIS & CO.,
W72, Chancery Tane, Tonden, W.0.2,
Chartered Patent Agents,

- -Eesmington Spa-: Prinfed for Hiz Majesty’s S‘hhﬁﬁnéfry Office, by the Courier Press,—1988.




[ This Drawing is @ reproduction of the Original on. a.reduced. scale,]
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