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The production of synthesis gas is conventionally carried
out by partial oxidation of carbon-containing materials
with oxygen or an oxygen-containing gas, for example air
at elevated pressure and relatively high temperatures
from 1000 to 1600°C, The carbon-containing materials used
are hydrocarbons, slurries of solid carbon-containing
fuels. in hydrocarbons or slurries of solid carbon-con-
taining fuels in water such as coal/water suspensions.

EP 0 095 103 Bl describes a process and a burner for the
production of synthesis gas. The process is carried out
with the aid of a burner system composed of three con-
centrically arranged tubes, three mass streams being fed
to the reaction. The mass stream containing the oxygen or
the oxygen-containing gas is conducted through the inner
and the outer zone of the burner and the carbon-con-
taining material, that is a coal/water suspension, is
passed through the annular space formed by the inner and
middle tube. 1 to 20% of the total oxygen amount required
for the partial oxidation is allotted to the inner mass
flow, the remaining oxygen requirement is covered by the
outer mass flow, which passes into the reaction through
the annular space formed by the middle and outer tube.

The burner has three concentrically arranged tubes, each
of which has a conically tapering end, and a cooling
chamber in the region of the burner outlet.

The coal/water suspension forming the middle mass stream
is fed to the reactor at a pressure of 1 to 20 MPa at a
velocity of 1 to 25, in particular 2 to 15 m/second,
while the inner and outer gas streams are passed into the
reaction zone with a velocity of 50 to 300, in particular
80 to 200 m/second. \ S
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BP 0 095 103 B1 descri besigl prygess zand a burner for the production of
synthesis gas. The process is carried out 15 with the aid of a burner
system conposed of three con- centrically arranged tubes, three mass
streans being fed to the reaction. .,The Jvass stream containing the oxygen or

the oxygen-containing gas is conducted through the inner and the outer zone ,

of the burner and the carbon-con- 20 taining material, that is a
coal / wat er suspension, is passed through the annul ar space fornmed by the

I nner andasi ddlresulie ofl e HWHieialt f&gaﬁsaloﬂ)mmrccﬂmnﬂﬁrarmﬂy ed for the

Fequi r eroRECReTaR, ibfsn, thE RS ade Btk pasl St o AL (0 0 Y he
reacti on ahr agite angle. As a result of this, the coal/water
suspension stream, after leaving the end of the conical
5 taper, is forced or torn apart by the inner gas stream.
The suspension stream is thus subjected to a horizontal
deflection and does not pass into the reaction zone under
free fall. As a consequence, the mean residence time of
the individual coal/water droplets is increased and the
10 degree of conversion is increased.

At the same time, the outer gas stream impacts the
coal/water suspension broadened by the inner gas stream
and produces a further mixing of gas and suspension, so
that a zone of uniform distribution of gas or oxygen and

15 very fine suspension droplets is produced. This is an
essential precondition for reacting the coal/water
suspension to the greatest possible extent.

It has been shown that for the use of hydrocarbon-con-
taining fuels, similar conditions, as described above in

20 more detail in connection with coal/water suspensions,
are advantageous.

The partial oxidation of the carbon-containing fuel, in
particular a hydrocarbon, leads to a chemically highly
aggressive mixture which contains about 30 to 50% by

25 weight of carbon monoxide, about 30 to 50% by weight of
hydrogen, about 3 to 20% by weight of CO, and unreacted
steam and, in smaller quantities, in addition to other
materials also contains sulfur, iren, vanadium, nickel,
sodium, chlorine and calcium.

30 The material composition and the ash contents of the
resulting gasification product are dependent on the cne
hand on the type of fuel, and on the other hand on the
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t he annul-ar space fornmed by he ﬁ?dé+é and outer tube. The burner has tﬁr%%
concentrically arranged tubes, each.of which has a conically tapering end,
and a cooling chanber in the region of the burner outlet. 30 The
coal / wat er suspension formng the m ddl3e~mss streamis fed to the reactor
at a pressure of 1 to 20 MPa at a velocity of 1 to 25, in particular 2to

1ot SecnpE R A el hodfh GAAT, ot BRREH, 40 10
m second. ‘temperature established and the pressure. The partial
oxidation of hydrocarbon—contalnlng fuels is conven-
tionally carried out at about 1000 to 1600, in particular
5 at 1200 to 1600°C, and at pressures of 1.0 to 15.0, in
particular 2.0 to 10, preferably 3.0 to 5.0 MPa. The
hydrogen contained in the synthesis gas results from the
reaction of water which is fed to the partial oxidation
in the liquid state and/or in the form of steam. The
10 water required for the reaction can be passed for use as
. a separate mass stream or as a mixture with other mass
- streams, for example mixed with the hydrocarbon, the
oxygen or the oxygen~containing gas stream. It is also
possible to distribute, both in the liquid state and in
15 the form of steam, the water among a plurality of mass
streams.

- The same applies to the supply of the hydrocarbon-con-
taining fuel and the mass stream containing the oxygen
or an oxygen-containing gas mixture. These mass streams

20 can also be fed to the reaction either as a separate
stream or distributed among a plurality of streams.

As a consequence of the conditions prevailing in the

partial oxidation, the burner is subjected to a con-

siderable extent to a series of physical and chemical
25 stresses.

As a result of the high exit velocity of the mass
streams, in particular the gas streams, vibrations occur
which cause a high mechanical locad on the burner.

As a result of the composition of the highly reactive gas
30 mixture resulting from the partial oxidation, in connec-
tion with the high temperatures, the burner is also
exposed to a great extent to a chemical attack. In
addition, slag particles, which for example are deposited
in the molten state on the burner, lead, as a result of
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-2- As a result of the cdBitdaltRidpersruf the concentrical ly arranged tubes,
the three mass streans neet each other at an acute angle. As a result of
this, the coal/water suspension stream after |eaving the end of the
conical 5 taper, is forced or torngapart by the inner gas stream The
suspension streamis thus subjected to a horizontal deflection and does not .

pass into he.re ctlon zone under_free uence, _the nean
resi dence®PFRESEF FRE Fﬁﬂf‘§| o) |9583+?%t€? %ﬁ%ﬁ%tc’fﬁﬂﬂ ﬁ’é’trélgféd ‘and t he
10 degr ds partdaudasi én thei negiavedf Phetémdsafrethé dmyrném. outer gas ,
streaminpacts the coal /water suspension broadened by the inner gas stream

In addition, the burner is especially exposed to a
thermal stress, which is caused by the high intensity of
5 the thermal radiation occurring in the gasification. This
thermal stress is higher in the gasification of fuels
containing hydrocarbons than in the corresponding reac-
tion of a coal/water suspension. The higher gasification
temperature on the one hand and the shorter distance
10 between the burner and the gasification zone on the other
are responsible for this. The higher temperature is a
consequence of the easier flammability of the hydrocarbon
and the reduced distance results from an earlier ignition
of the hydrocarbon, as a , result of its lower ignition
15 temperature in comparison to a coal/water suspension.

In continuous operation, the burner is subjected not only

- to vibrations and a chemical attack by the highly reac-

tive synthesis gas, but is also subjected to erosion by

slag particles and to high thermal stress. Although high-

20 grade materials, in particular high alloy special steels

such as Incoloy and Hastelloy are used for the part of

the burner projecting into the gasification reactor, the

burner has only = highly restricted life expectancy of

about three to four months. This is a considerable

25 disadvantage for the operation of a modern plant for the

production of synthesis gas, since the burner can only be

changed when the plant is shut down. However, shutting

down the synthesis gas plant has as a consequence the

cooling and depressurizing of the apparatus'undei pres=

30 sure. After the defective burner has been replaced by a

new one, the plant must first be heated up again and

pressurized before the production of synthesis gas can be
resumed.,

The object, therefore, was to produce a burner having
35 considerably increased life expectancy.
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and produces a further nipgng: pf:gag-aad suspension, sd that a zone of

uni form di stribution of gas or oxygen and 15 y fine suspen5|o
droplets is produced. This is an essenti al precozf @ t he
coal /wat er suspension to the greatgsg possible ek homn

that for the use of hydrocarbon-con-"taining fuels, S|n1lar COﬂdItIOﬂS
descri bed above in 20 nore detail in connection Mﬁth coal / wat er |
suspensi ons, are advantageous. The partial oxidation of the '
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taining fuels, containing three or more tubes arranged
concentrically to each other, which may have a conical

S tapering at the buxner outlet, and a cooling chamber,
surrounding the burner outlet, arranged in the end of the
burner. The end facing the partial oxidation zone is clad
with a layer composed of individual, adjacently arranged
ceramic platelets.

10 The burner according to the invention contains at least i
three, in particular three to six, preferably three to
four, particularly preferably three tubes arranged E
concentrically to each other. The conical tapers of the
tubes arranged concentrically to each other, which tapers

15 may be present at the burner outlet, form the outlet |
orifices for the individuval mass streams, the innermost

- tube forming a cross-shaped outlet orifice and the

remaining tubes concentrically arranged to each other

forming corresponding annular outlet orifices.

20 The burner according to the invention is suitable for the
partial oxidation both of coal/water suspensions and of
hydrocarbons or hydrocarbon-containing fuels. The burner !
has proved to be of worth particularly in the production [
of synthesis gas by partial oxidation of hydrocarbons or

25 hydrocarbon-containing fuels.

The end of the burner facing the gasification zone is _
clad with individual ceramic platelets, which are ar- |
ranged adjacent to each other in a surface-covering '
manner, in the manner of a mosaic. The individual ceramiec |

30 platelets are bonded both to each other and to the end ‘
of the burner by a ceramic adhesive. The ceramic adhesive
forms a layer on the end of the burner in which layer the
individual ceramic platelets are embedded.
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ceramic platelets have one or more bulges and the end of

the burner has corresponding recesses to receive the
bulges. By introducing the bulges located on the lower
side of the ceramic platelets into the recesses of
matching shape, an additional bonding of ceramic plate-
lets and end is created and the mechanical strength is
simultaneously increased. It has proven to be particular-
ly expedient to design the bulges and recesses in a
dovetail shape, but other shapes such as pins or knobs
are also suitable.

It is possible to distribute the ceramic platelets next
to each other in any desired arrangement on the end of
the burner in a surface-covering manner. It is particu-
larly expedient to arrange the individual ceramic platel-
ets in such a manner that they form the shape of a ring
in each case. A plurality of such rings concentrically
surrounding each other cover the end of the burner.

The ceramic platelets of the individual rings are
expediently arranged displaced with respect to each
other. By this means is avoided the formation of long
continuous Jjoints, which could have disadvantageous
effects on the mechanical stability of the cladding.

The individual ceramic platelets can have any desired
shape. They can be round, square, rectangular, rhomboid,
triangular, quadrangular or have the shape of a regular
or irregular polygon. Ceramic platelets of identical or
different shape can be arranged adjacently.

Ceramic platelets having the shape of a trapezium or of
a ring segment are particularly suitable. This type of

. shape facilitates the arrangement of the individual

ceramic platelets to form a ring.
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oxi dation of hydrocarbonwm@nﬂapnrngﬂﬁuels is conven- tionally carried out
at about 1000 to 1600, in particular 5 at ThidORketrs BEARLSIEd C and at

pressures of 1.0 to 15.0, in particular 2.0 to 3.0to 5.0
MPa. The hydrogen contained in the-synthesis g mw% ”ﬁlq’!ﬁmwthe reaction
of wat er mhlch |s fed to the partial oxidation'i state and/ or
in the f ui red for e reaction_can be
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t he I|qU| St ea he wa g a
pluralityt he burner. The 51des of the individua

5 ceramic platelets should not be selected to be too 1ong.
A length of the individual sides up to 50 mm should be of
sufficient size. In most cases, it is recommended to uée
ceramic platelets each side of which has a length of 5 to
35, in particular 6 to 30, preferably 8 to 20 mm.

10 The individual ceramic platelets are composed of Za
ceramic resistant to the conditions oeccurring in 'tﬁe
gasification reaction. Sunitable materials are oxide
ceramics, which, for example, contain Al,0,, Cr,;0,, MgoO,
Z2r0, " and/or 8i0,, or non-oxide ceramics, which, for

15 example, include carbides and nitrides of boron, 6f
aluminum or of silicon. Silicon nitride is partlcularly
suitable. i

- |
The ceramic adhesive must also be resistant to the con~
ditions occurxing in the gasification reaction and assu#e

20 a lasting, elastic bond between the individual ceram@c
platelets and the end of the burner. j
A ceramic adhesive based on an aluminosilicate, which hs
matched to the thermal expansion behavior of the ceramﬁc
platelets, has proved to be particularly expedient. '

25 The drawings below describe the present invention in more

detall without restricting it.

Figure 1 shows a longitudinal section through the low?r
part, facing the gasification zone, of the burner accokf
ding to the invention. The burner is composed of an outér
30 jacketed tube 1, which has a conical taper la and gn
inserted tube 2 for feeding a coolant, and a plurality bf
inner tubes 3, 4 and 5 arranged concentrically to each
othexr, which have corresponding conical tapers 3a, 4a and
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streams. The same applieg;:to-tihersuppky of the hydrocarbon-con- taining
fuel and the mass stream™contdinifig” thé oxygen or an oxygen-containi ng gas
m xture. These mass streans 20 can also be fed to the reaction either as
a separate streamor distributed anpogg.a plurality of streans. As a
consequence of the conditions prevailing in the partial oxidation, the
burner is_subjected.to,q cOn- siderable extent to a serjes,of physical and

ividual be/ Lpter-

cheni cal & Theelnd PasH| FLiPaRfAcPAS§HtBXPRIB B APLEFt he mass

streans, meédpatéi spacés ) hehsls ste civmmed/ ifirattilgndyother jubkebedause a high '

nechanlcaéuggag gﬂthﬁebEBH b tube 3, secondly by the inner tube

3 and the tube 4 lying further in and thirdly by the tube
5 4 lying further in and the tube 5 arranged in the middle
of the burner. A further mass stream is conducted through
the tube 5. The mass streams exit at the annular orifices
formed by the conical tapers la, 3a, 4a and 5a and

- through the conical taper 5a of the tube 5.

10 The jacketed tube 1 is closed at the end of its conical
taper la. This closed part forms the end 6 of the burmner,
which is clad with a layer 7 composed of individual,
adjacently arranged ceramic platelets. The coolant,
preferably water, 1is introduced through the tube 2

15 inserted into the jacketed tube 1. As a result, the
jacketed tube 1, in particular in the region of its
conical taper la, functions as a cooling chamber.

Figure la shows a detail of the burner in longitudinal
section, in enlargement. In this, la represents the

20 conical taper of the jacketed tube 1, which, together
with the tube 2 conducting the coolant, forms a cooling
chamber, and 6 represents the end clad with the ceramic
platelets 7a possessing the dovetail-shaped bulge. The
ceramic platelets are bonded both to each other and to .

25 the end 6 of the burner by means of a layer 8 of a
ceramic adhesive.

Figure 2 shows a top view of the end 6 of the burner

covered in part with ceramic platelets 7a. To simplify

"the representation, the inner tubes 3, 4 and 5 are not
30 included in the drawing.

The annular end 6 has three dovetail-shaped annular
grooves 7b to receive the dovetail-shaped bulges of the
ceramic platelets 7a. Each annular groove 7b has an
expanded opening 7¢, which serves for inserting the
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As a result of the conpogitipongafritheshighly reactive gas 30 mxture
resulting fromthe partial oxidation, 1n connec- tion with the high
tenperatures, the burner is .also exposed to a great extent to a chem cal

att ack.

In addition, slag particles,gwhich for exanple are deposited in the

nol ten state on the burner, |ead, as a result of -4- chem cal

and er osi

end of t
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sliding the ceramic platelet, its dovetail-shaped bulge
is introduced into the annular groove 7b. By sequentially
ordering the individual ceramic platelets, a correspond-
ing ring is formed. The dovetail-shaped bulge of the
ceramic platelet introduced last is first inserted into
the expanded opening 7c, the whole ring formed by the
individual ceramic platelets then being displaced by half
the length of the expanded opening 7c. By this means it
is ensured that the two ceramic platelets neighboring the
expanded opening 7c¢c are located at least partly with
their dovetail~shaped bulge 7a in the annular groove 7b.
Between the individual ceramic platelets, there is a
joint filled with a layer 8 of the ceramic adhesive.

Fiqure 2a shows a top view of the end 6 of the burner
completely covered with individual, adjacently arranged

ceramic platelets 7a.

The ceramic platelets 7a have the shape of a trapezoid
and are sequentially ordered in such a manner that three
concentrically arranged annular surfaces result. Between
the individual ceramic platelets, there is a joint filled
with the layer 8 of the ceramic adhesive.

Ag in Pigure 2, to simplify the representation, the inner
tubes 3, 4 and 5 are not included in the drawing.
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thermal stress, which isygauseed-By:4he: high intensity of 5 the thernal
. . . . SO SUATGRES S I3 H H H 1
radi-at.ion occurring in thé gasiti‘catiohn. This thernmal stress is higher in
the gasification of fuels containing hydrocarbons than in the correspondi ng
reac- tion of a coal/water suspengiqﬁ._The hi gher gasification tenperature
on t'he one hand and the shorter distance 10 bet ween the burner and the

gasification zone on the other are resgopsible for this. The higher . E
tenperature is a consequence o2 Sflammuability of the hydrocarbon
and the reduced distance results froman earlier ignition of the
hydrocarggn, as a result_of its lower ignition. 1 nperature in

to ?tg

5 t
conpari s 2 busPPRatta” sHipeRECGHCtLAN: 2 | A¥BLESBHEr S3%0rPY t he bur ner
i s subjected nairtgdly oxidation of carbon-containing fuels,

containing three or more tubes arranged concentri-

5 cally to each other, which may have a conical
tapering at the burner outlet, and a cooling
chamber, surrounding the burner outlet, arranged in
the end of the burner, in which the end facing the
partial oxidation zone is clad with a layer composed

10 of individual, adjacently arranged ceramic plate=~
lets.

2. The burner as claimed in c¢claim 1, wherein the
individual ceramic platelets are bonded to each
other and to the end of the burner by a ceramic

15 adhesive.

- 3. The burner as claimed in claim 1 or 2, wherein the
individual ceramic platelets have one or more bulges
and the end of the burner has corresponding recesses
to receive the bulges.

20 4. The burner as claimed in one or more of claims 1 to |
3, wherein the bulge and the corresponding recess
are dovetail-shaped. '

5. The burner as claimed in one or more of claims 1 to
4, wherein the individual ceramic platelets are

25 arranged next to each other forming the shape of a
ring. |
6. The burner as claimed in one or more of claims 1 to

5, wherein the individual ceramic platelet has the
shape of cross, a trapezoid or a ring segment, in
30 particular a trapezoid or ring segment.
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to vibrations and a chemgat; attagk by the highly reac- tive synthesis gas, !
- but- is al so subjected to erosion by si'ag particles and to high thermnal :
stress. Al though high- 20 grade materials, in particular high alloy
speci al steels such as Incol oy and &qsLeIon are used for the part of the
burner projecting into the gasification reactor, the burner has only a

highly restricted |ife expectancy of. about three tg four nonths. This is a
consi der difl e JEhe RRINRK AR SJE8d dife OB Pt F‘Sﬁeona"%h‘@?n p‘F%nt for the

plroductionhof d,yntzhesésngzme Simidﬁ]buééfﬁmi@np(hﬁtﬁlbe Qtwg@d V\ﬂen t he
plant is shut down ve shutt|ng, down the. synthe ant has as a
consequence t c%ﬁ%ﬁ%ﬁfsdé’gr é‘sgﬁr 1n’d‘(ﬁarttl+ é‘ﬁ‘ﬁ gafurﬁ& pres-

8. The burner as claimed; in one or more of claims 1 to
5 7, wherein the individual ceramic platelet has a
length on each side of 5 to 35, in particular 6 to

30, preferably 8 to 20 mm.

9. The burner as claimed in one or more of claims 1 to
8, wherein the individual ceramic platelet is
10 composed of a ceramic based on an oxide ceramic,
which contains Al,0,, Cr,0,, Mg0O, %r0, and/or SiO,, or
is based on a non-oxide ceramic, which contains a
carbide or nitride of boron, of aluminum or of
silicon, in particular silicon nitride.

15 10. The burner as claimed in one or more of claims 1 to

- 9, wherein the ceramic adhesive contains a high
temperature-resistant aluminosilicate.

T

s Sheet Has Been Replaced

T




...... T PRO WERK RUHR("'EMIE FPR T T

WUR G Rerrrn maereny, NR. 43
30 sure. After the defecttVe burhsr.ihiEs been replaced by a neM/oné, thie -
pl ant must first be heated up again and pressurized before the production
of synthesis gas can be resunmed. The object, therefore, was to produce a '
burner having 35 considerably increased |ife expectancy. -5- This
obj ect was achieved by a burner for the production of synthesis gas by

partial oxidation of carbon-con- tainirmk{jgﬂﬁ%aﬁﬂ¥g | %bng05h& eqqr nore
tubes arranged PAT-bin-hrr Hoe91/Y013

Boechst Aktiengesellschaft, 6230 Frankfurt am Main 80 |

Abstract o

The present invention relates to a burner for the produc~ i
tion of synthesis gas by partial oxidation of carbon- |
containing fuels, which burner contains three or more
tubes, concentrically arranged to each other. The end of

. the burner facing the partial oxidation zone is clad with

a layer composed of individual, adjacently arranged,
ceramic platelets.
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concentrically to eaché%thq{g whichegray have a conical 5 tapering at the
burner outlet, and a c rlhg éhaﬁber surroundi ng the burner outlet,
"afranged in the end of the burner. The end facing the parti al oxi dat i on

zone i.s clad with a Iayer co posed of individual, adjacently arranged
cer RMigune &elets ;P b{ir ner cording[t® thd I nvention Tont ains at |
abI thr

—+

!

. leaST TNTEE,,in pcrt ee tpb Bix, preletablyjthrge to f jour

i partlcularl7 —prefier e tpbes arrapgéd c cenrrlcallh to each
ot her. The coni cal tape of fhe t s arrange§l concentfg |caIIy to each
ot her, which tapers |1 Ty pe present at thelburner opthtet, fformthe
outlet orifjes—tgr the i pdi vidual Ss streang, t i nher nost
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. tube form ng -a cross-shapedroutiet:arizfice and the remai ni ng tubes

“concentrically arranged to each other form ng correspondi ng annul ar outl et
9 burner according to the invention is suitable for the

th of coal/wat-er suspensions and of hydrocarbons or
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30 platelets are bonded both to each other and to/t he end of theiburner - =
by a cera c adhesive. The ceranic adhesive forms &'l ayer on the emrd of theu

burner in which |ayer t hé”i ndi vi dual ceranmic pl-atelets are enbeddegd

Accor di ng to a particul ar- enbodi nent,
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The present invention relates to a burner for the produc-
tion of synthesis gas, by partial oxidation of carbhon-
containing fuels, having improved properties.

The production of synthesis gas is conventionully carried

‘out by partial oxidation of carbon~containing materials
‘with oxygen or an oxygen-containing gas, for example air

at elevated pressure and relatively high temperatures
from 1000 to 1600°C. The carbon-containing materials used

are’ hydroca.:bons, slurries of solid carbon-containing:

fuels. in hydrocarbons or slurries of solid carhon-con-
taining fuels in water such as coal/water suspensions.

EP 0 095 103 Bl describes a process and a burner for the
production of synthesis gas. The process is carried out
with the aid of a burner system composed of three con-

centrically arranged tubes, three mags streams being fed

to the reaction. The mass stream containing the oxygen or
the oxygen-containing gas is conducted through the inner
and the outer zone of the burner and the carbon-con-
taining wmaterial, that is a coal/water suspension, is

Rty

passed through the annular space formed by the imner and

middle tube. 1 to 20% of the total oxygen amount required
for the partial oxidation is allotted to the inner mass
flow, .the remaining oxygen requirement is covered by the
outer mass flow, which passes into the reaction through
the annular space formed by the middle and outer tube.

The burner has three concentrically arranged tubes, each
of which has a conically tapering end, and a cooling
chamber in the region of the burner outlet.

The coal/water suspension forming the middle mass stream
is fed to the reactor at a pressure of 1 to 20 MPa at a
velocity of 1 to 25, in particular 2 to 15 m/second,
while the inner and outer gas streams are passed into the
reaction zZone with a velocity of 50 to 300, in particular

80 to 200 m/second. ‘ ——
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ar “the individua¥ ceranic platehets have_
e bul ges and tie end of the bugner has correspondi ng recesses to
recei ve the bulges. By introducing the bulges |ocated on the Iovver

of the ceranic platel epirhdf OréhaHLGHRIMEt2bn of svnthesis gas
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mat chi ng shape, an additional bonding of ceramc plate- pﬁp @adfeﬁdk{ ETi
created and the nmechanical strength is sinultaneously i creased

as
proven to be particular- |y expedient to design the bul de

es|i
a 10 dovetail shape, but other shapes such as pins or ik £9£&€£g§§
suitable. It is possible to distribute 4@ <eramc platel_ts next to _each

other in any desired arrangenent on the end of the burngr in a
surface-covering manner. It is particu- 15 larly expe
i ndi vidual ceramc platel- ets in such a manner that they

form

f
a ring in eachPtaderesubt phl thy epnigeh FPH@ESCBﬁth?rFEBFF?tE%??ﬁ a ng

dlng
each ot her covgirihge&rgulds thebttheee. mass streams meet each other at

an acute angle. As a result of this, the coal/water

suspension stream, after leaving the end of the conical
5 taper, is forced or torn apart by the inner gas stream.

The suspension stream is thus subjected to a horizontal

deflection and does not pass into the reaction zone under

free fall. As a consequence, the mean residence time of

the individual coal/water droplets is increased and the
10 degree of conversion is increased.

At the same time, the outer gas strxeam impacts the
coal /water suspension broadened by the inner gas stream
and produces a further mixing of gas and suspension, sd
that a zone of uniform distribution of gas or oxygen and
very fine suspension droplets is produced. This is an
essential precondition for reacting the coal/water
suspension to the greatest possible extent.

15

It has been shown that for the use of hydrocarbon-con-
taining fuels, similar conditions, as described above in

more detail in connection with coal/water suspensions,
are advantageous. \

20

The partial oxidation of the carbén—containing fuel, in

particular a hydrocarbon, leads to a chemically highly

aggressive mixture which contains about 30 to 50% by

weight of carbon monoxide, about 30 to 50% by weight of

hydrogen, about 3 to 20% by weight of CO, and unreacted
steam and, in smaller quantities, in addition to other

) ‘materials also contains sulfur, iron, vanadium, nickel,
sodium, chlorine and calcium.

25

30 The material composition and the ash contents of the

resulting gasification product are dependent on the one
hand on the type of fuel, and on the other hand on the
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- tionally carried out at about 1000 to 1600, in particular

at 1200 to 1600°C, and at pressures of 1.0 to 15.0, in
particular 2.0 to 10, preferably 3.0 to 5.0 MPa. The.
hydrogen contained in the synthesis gas results from the

‘reaction of water which is fed to the partial oxidation

in the liguid state and/or in the form of steam. The

water required for the reaction can be passed for use as

a separate mass stream or as a mixture with other mass

' streams, for example mixed with the hydrocarbon, the

oxygen or the oxygen-containing gas stream. It is also

possible to distribute, hoth in the liquid state and in

the  form ‘of steam, the water among a plurality of mass
streams.

The same applies to the supply of the hydrocarbon=-con-
taining fuel and the mass stream containing the oxygen
or an oxygen-containing gas mixture. These mass streams
can also be fed to the reaction either as a separate
stream or distributed among a plurality of streams.

As a consequence of the conditions prevailing in the
partial oxidation, the burner is subjected to a con-

giderable extent to a series of physical and chemical
stresses. ’

as a result of the high exit velocity of the mass
streams, in particular the gas streame, vibrations ocour
which cause a high mechanical load on the burner.

As a result of the composition of the highly reactive gas
mixture resulting from the partial oxidation, in connec-

tion with th® high temperatures, the burner is also

ir ent
of a
ype of

exposed to a great extent to a chemical attack. In

addition, slag particles, which for example are deposited
in the molten state on the burner, lead, as a result of



ceranmic platelets to forma ring. -7- The individual
are to have a |l ayer thickness of 1 to 10, in particular
calculated in each case without the bulge serving as th
of the burner. The sides of the individual 5 ceram c
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cEran1c platelets

2|t 6 B kw7 |

pl aterers shoutd

be selected to be too long. A length of #h& individual

ides up to 50 nmm

shoul d be of sufficient size. In nost cases, it

is reconmmended to use

ceram ¢ pl at echemieadhreadeiohswandhebosian| etigtdtrésd dH the burner,

in particular in the region of the end of the burner.

In addition,

the burner is especially exposed to a
thermal stress, which is caused by the high intensity of
the thermal radiation occurring in the gasification. This

thermal stress is higher in the gasification of fuels
contéining hydrocarbons than in the corresponding reac-
tion of a coal/water suspension. The higher gasification
temperature on the one hand and the shorter distance

10
are responsible for this.

between the burner and the gasification zone on the other

The higher temperature is a

consequence of the easier flammability of the hydrocarbon
and the reduced'distance results from an earlier ignition
of the hydrocarbon, as a , result of its lower ignition,

15

temperature in comparison to a coal/water suspension.

In continuous operation, the burner is subjected not only
to vibrations and a chemical attack by the highly reac-
tive synthesis gas, but is also subjected to erosion by

20

slag particles and to high thermal stress. Although high-
grade materials, in particular high alloy special steels

such as Incoloy and Hastelloy are used for the part of
the burner projecting into the gasification reactor, the

burner has only a highly restricted life
about three to four months. This is a
25 disadvantage for the operation of a modern

expectancy of.
considerable
plant for the

production of synthesis gas, since the burner can only be
changed when the plant is shut down. However, shutting
down the synthesis gas plant has as a consequence the

k1] sure. After the defective burner has been

new one, the plant must first be heaated

cooling and depressurizing of the apparatus'undei pres-

replaced by a
up again and

pressurized before the production of synthesis gas can be

resumed,

The objéct, therefore,
35 considerably increased life expectancy.

was to produce a burner having

3
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35, in particular 6 to 30, preferably 8 to 20 nm 10 The\ indi-virdual i
ceramc platelets are conposed of a ceramc resistant toj t he conditions
occurring in the gasification reaction. Suitable materi al j éire'pxgdeﬂr"' ;
ceram cs, which, for exanple, contain Al[err]derr], CJe r]C{err] MO ¢
ZrJerr] and/or SiJerr] or non-oxide Seram cs, which, 1 *&5~wmexaﬁm«é
I ncl ude carbides and nitrides of boron, of alum numor of]silicon. Silicon

nitride is particul arIy suitabl e. The ceranmic adhesive nust aI SO0 bé
resistant to the con- ditions

gecurrjin n . the gasjficat actlon and
assute 20  FhigsghIgcte was jac ?Hrﬁ’r' %\/\éerp"t’?ﬂ? r#cﬁ’?/ltalf‘a
pl atel ets andft hsynthesist Rpasboubypepartial oxidation of carbon-con-

taining fuels, containing three or more tubes arranged
concentrically to each other, which may have a conical

5 tapering at the burxner outlet, and a cooling chamber,
surrounding the burner outlet, arranged in the end of the
burner. The end facing the partial oxidation zone is clad
with a layer composed of individual, adjacently arranged
ceramic platelets.

10

The burner according to the invention contains at least
three, in particular three to six, preferably three to
four, particularly préferably three tubes arranged
concentrically to each other. The conical tapers of the
tubes arranged concentrically to each other, which tapers
15 may be present at the burner outlet, form the outlet
orifices for the individual mass streams, the ‘innermost
tube forming a cross-shaped outlet orifice and the
remaining tubes concentrically arranged to each other
'forming corresponding annular outlet orifices.
20 The burner according to the invention is suitable for the
partial oxidation both of cocal/water suspensions and of
hydrocarbons or hydrocarbon-containing fuels. The burner
has proved to be of worth particularly in the production

of synthesis gas by partial oxidation of hydrocarbons or
25 hydrocarbon-containing fuels.

The end of the burner facing the gasification zone is -
clad with individual ceramic platelets, which are ar-
ranged adjacent to each other in a surface-covering
manner, in the manner of a mosaic. The individual ceramic
platelets are bonded both to each other and to the end
of the burner by a ceramic adhesive. The ceramic adhesive

forms a layer on the end of the burner in which layer the
individual ceramic platelets are embedded.

30



A ceram c adhesi ve based on an alum nosilicate, which
t hermal expansi on behavior of the ceramic platelets, ha

particul arly expedient. 25 The draw ngs bel ow describ P%%eni
i nvention in nore detail without restricting it. Figure 1 shows a l

| ongi tudi nal section through the Iomef'ﬁgfi facing thej gasification zong
of the burner accor- ding to the invention. The burner i

-s—conposed-of.an.
outer 30 | aclcsmiingibéol,awpazttikcalazr cembodimendper the aimtlisriduadert ed
tube 2 for f

Gl & lts m‘%eﬁoﬁl U3 *ntﬂ:eof:ulaggraﬁ&b@t% ?bmf' gmnd 5
arranged concentrlcal y to each ot I ch have correspond cqplca
tapers 3a, 4dthsdburner has corresponding recesses to Trecei

bulges. By introducing the bulges located on the lower

5 side of the ceramic platelets into the recesses of
matching shape, an additional bonding of ceramic plate-
lets and end is created and the mechanical strength is
simultaneously increased. It has proven to be particular-

ly expedient to design the bulges and recesses in a

dovetail shape, but other shapes such as pins or knobs
are also suitable.

LY TR
3 Hfa ‘ched to-the”
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10

It is possible to distribute the ceramic platelets next
to each other in any desired arrangement on the end of
the burner in a surface-covering manner. It is particu-
larly expedient to arrange the individual ceramic platel-
ets in such a manner that they form the shape of a ring
in each case. A plurality of such rings concentrically
surrounding each other cover the end of the burner.

15

The ceramic platelets of the individual rings arxe
expediently arranged displaced with respect to each
other. By this means is avoided the formation of long
continuous Jjoints, which could have disadvantageous
effects on the mechanical stability of the cladding.

20

The individual ceramic platelets can have any desired
shape. They can be round, square, rectangular, rhomwboid,
triangular, quadrangular or have the shape of a regulax
or irregular polygon. Ceramic platelets of identical or
different shape can be arranged adjacently.

25

Ceramic platelets having the shape of a trapezium or of
a ring segment are particularly suitable. This type of

. shape facilitates the arrangement of the individual
ceramic platelets to form a ring.

30



5a. The individual mass streans pass through the inter- | ~e--spae-es',’3_’"‘4“
which are fornmed firstly by the jacketed tube 1 and the |nn r
secondly by the inner tube 3 and the tube 4 lying furthe

rii ﬁ‘?fﬂy byj
the tube 5 4 lying further in and the tube 5 arranged Lt 4

_m _ddl e _of |
the burner. A further mass streamis eofduacted through t t ube 5. The ‘mas
streans exit at the annular orifices formed by the conica s——la,_._Sa._J

4a and 5a anéhahrﬂm‘t&wapoewa&uéalg,qratimfs td€e t 4BE HuvelOa 1h§Ry acketed
tube 1 is closed_at the ef dts conl &ageﬁ La Thi s closcid %%rt forns
the end 6 of PrngﬁPﬁePf to'1d, in particu © 5 mm, calculat

in each case without the bulge serving as the anchor in

the end of the burner. The sides of the individual

5 ceramic platelets should not be selected to be too long.
A length of the individual sides up to 50 mm should be of
sufficient size. In most cases, it is recommended to use
ceramic platelets each side of which has a length of 5 to
35, in particular 6 to 30, preferably 8 to 20 mm.

10

The individual ceramic platelets are composed of a

ceramic resistant to the conditions occurring in the
gasification reaction. Suitable materials are oxiclie
ceramics, which, for example, contain 2l1,0,, Cr,0,, MgO,

%x0, - and/or S1i0,, or non-oxide ceramics, which,

for
15 example,

include carbides and nitrides of boron, 6f

aluminum or of silicon. Silicon nitride is partlcularly
suitable.

The ceramic adhesive must also be resistant to the co#-
ditions occurring in the gasification xeaction and assure

20 a lasting, elastic bond between the individual ceramic
platelets and the end of the burner.

A ceramic adhesive based on an aluminosilicate, which :.s
matched to the thermal expansion behavior of the ceranu.c
platelets, has proved to be particularly expedient.

25

The drawings below describe the present J_nventi.on in more
detail without restricting it.

Figure 1 shows a longitudinal section through the lower
part, facing the gasification zone, of the burner accol-

ding to the invention. The burner is composed of an outer

30 jacketed tube 1, which has a conical taper la and an

inserted tube 2 for feeding a coolant, and a plurality of

inner tubes 3, 4 and 5 arranged concentrically to each

othexr, which have corresponding conical tapers 3a, 4a and



which is clad with a layer 7 conposed of individual,

cerami c platelets. The cool ant, preferably water,
the tube 2 15

jacketed tube 1, in particular in the re
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3 and the tube 4 lying further in and thirdly by the tube
4 lying further in and the tube 5 arranged in the middle
of the burner. A further mass stream is conducted through
the tube 5. The mass streams exit at the annular orifices

formed by the conical tapers la, 3a, 4a and 5a and

- through the conical tapex 5a of the tube 5.

The jacketed tube 1 is closed at the end of its conical
taper la. This closed part forms the end 6 of the burner,
which is clad with a layer 7 composed of individual,
adjacently arranged ceramic platelets. The coolant,
preferably water, is introduced through the tube 2
inserted into the jacketed tube 1. As a result, the
jacketed tube 1, in particular in the region of its
conical taper la, functions as a cooling chamber.

Figure la shows a detail of ‘the burner in longitudinal
section, in enlargement. In this, la -represents the
conical taper of the jacketed tube 1, which, together
with the tube 2 conducting the coolant, forms a cooling
chamber, and 6 represents the end clad with the ceramic
platelets 7a possessing the dovetail-shaped bulge. The

ceramic platelets are bonded both to each other and to .

the end 6 of the burner by means of a layer 8 of a
ceramic adhesive.

Figure 2 shows a top view of the end 6 of the burner
covered in part with ceramic platelets 7a. To simplify

the representation, the inner tubes 3, 4 and 5 are not
included in the drawing.

The annulaxr end 6 has three dovetail-shaped annular

grooves 7b to receive the dovetall-shaped bulges of the
ceramic platelets 7a.

Each annular groove 7b has an
expanded opening 7¢,

which serves for inserting the
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25 the end 6 of the burner by nmeans of a layer 8 of a ce
Figure 2 shows a top view of the end 6 of the burner cove
ceramic platelets 7a. To sinplify the representation, the
and 5 are not 30 included in the drawi ng. The annul ar end

dovet ai | - shaped annul ar grooves 7b to-réceive the dovetai{-shaped bul ges of
the ceramc platelets 7a. Each annul ar groove 7b has an expanded-opetifg

7c, which seiqRfedadn Jghepedd MBald¥s of the ceramic platelets 7a. By

sliding the ceramic platelet, its dovetail-shaped bulge

is introduced into the annular groove 7h. By sequentially

ordering the individual ceramic platelets, a correspond-

5 ing ring is formed. The dovetail-shaped bulge of the

ceramic platelet introduced last is first inserted into

the expanded opening 7c, the whole ring formed by the

individual ceramic platelets then being displaced by half

the length of the expanded opening 7Jc. By this means it

is ensured that the two ceramic plateiets neighboring the

expanded opening 7c are located at least partly with

their dovetail-shaped bulge 7a in the annular groove 7b.

Between the individual ceramic platelets, there is a
joint filled with a layer 8 of the ceramic adhesive.

ner tube 4

e i

10

15 Fiqure 2a shows a top view of the end 6 of the burner

completely covered with individual, adjacently arranged
ceramic platelets 7a.

The ceramic platelets 7a have the shape of a trapezoid
and are sequentially ordered in such a manner that three
concentrically arranged annular surfaces result. Between
the individual ceramic platelets, there is a joint filled
with the léyer 8 of the ceramic adhesive.

20

As in Figure 2, to simplify the representation, the inner
tubes 3, 4 and 5 are not included in the drawing.
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Y
fuels,
containing three or more tubes arranged concentri-

cally to each other, which may have a conical
tapering at the burner outlet, and a cooling
chamber, surrounding the burner outlet, arranged in
the end of the burner, in which the end facing the
partial oxidation zone is clad with a layer composed

of individual, adjacently arranged ceramic plate-
lets.

partial oxidation of carbon-containing

The burner as claimed in claim 1, whexrein the
individual ceramic platelets are bonded to each®

other and to the end of the burner by a ceramic
adhesive.

The burner as claimed in claim 1 or 2, wherein the
individual ceramic platelets have one or more bulges

and the end of the burner has corresponding recesses
to receive the bulges.

The burner as claimed in one or more of claims 1 to

3, wherein the bulge and the corresponding recess
are dovetail-shaped. '

The burner as claimed in one or more of claims 1 to
4, wherein the individual ceramic platelets are

arranged next to each other forming the shape of a
ring.

The burner as claimed in one or more of claims 1 to
5, wherein the individual ceramic platelet has the

shape of cross, a trapezoid or a ring segment, in
particular a trapezoid or ring segment.

This Sheet Has Been Replaced
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Bet ween the individual ceramc platelets,.thereis ajoint filled with a .

| ayer 8 of the ceram c adhesive. 15 Fi gure 2a shows a top view of the end
6 of the burner conpletely covered with individual, adjacently arranged
ceramic platelets 7a. The ceram c platehgts 7a have the shape of a
trapezoid and are sequentially ordered in such a manner that three 20

concentrical | arr%%ed annul ar surfaces result. Between the. indj deuaI
ceranic platel ets, TREPWFRET 2§ flained gy ofe; RT; MOrRAPEr CR2ERSt hetler ani ¢
adhesi ve.

As in Figureh2reia siheplibddgividuakpeesaniat iplatellet ihaerat ubes
3, 4 and 5 are noty jpc} udethikdedd' 1290, in particular 2 to 5 mm.

.8. The burner as claimed:/ in one or more of claims 1 to

7, wherein the individual ceramic platelet has a

length on each side of 5 to 35, in part:.cular 6 to
30, preferably 8 to 20 mm.

The burner as claimed in one or more of claims 1 to
8, wherein the individual ceramic platelet is
composed of a ceramic based on an oxide ceramic,
which contains Al,0,, Cx,0,, MgO, %r0, and/or Si0,, or
is based on a non-oxide ceramic, which contains a
carbide or nitride of boron, of aluminum oxr of
silicon, in particular silicon nitride.

10

15 10. The burner as claimed in one or more of claims 1 to

9, wherein the ceramic adhesive contains a high
temperature-resistant aluminosilicate.

L

as Been Replaced
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10 WHAT VWE CLAIM | S: 1. A burner for the production of synthesis gas by
partial oxidation of carbon-containing fuels, said burner conprising at

| east three concentric tubes 5 formng at |east two annul ar an
passages and a central passage, each adapted to permt flow of fluids
therethrough in a downstreamdirection, sg d concentric tubes constituting
a burner outlet at their downstream ends, a cooling chanber surroundi ng and
adj acent said burner outlet and having a downstream face at its downstream
end, a layer of individual, adjacent ceramc 10 pl atel ets on said
downstream face each ceram c pl at eABSTRACIrNg an upstream side connected to
said

BURNER FOR THE PRODUCTION OF SYNTHESIS GAS

The present invention relates to a burner for the produé—
tion of eynthesis gas by partial oxidation of carbon-
containing fuels, which burnexr contains three or more
tubes, concentrically arranged to each other. The end of
the burner facing the partial oxidation zone is clad with
a layer composed of individual, adjacently arranged,’
ceramic platelets. .

This Sheet Has Been Replaced
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downst ream face and a downstream surface exposed to ambient conditions. 2.

The burner of claim 1 wherein said concentric tubes taper 15 I nwar dl y
adj acent -said burner outlet. 3. The burner of claim1 wherein said
ceram c platelets are bonded to said downstream face by a ceram c adhesi ve.
20 4. The burner of claild®3 wherein said ceranic adhesive
conprises high tenperature resistant alum nosilicate. 5. The burner of
claim 1 wherein_ said ceranmic platelets have projections on their upstream
si des andFigeedbvinst r efm T age Jhas ForT g2y eeepses

conpl ementary thegeto. P. ThHe bu
correspondi ng recéSsSes hre¢ alcif cun
dovetails. 30 7. The
correspondi ng reifsses Ar ¢ a

claim5 ereip sajd
ifal ring @ngl saip prpjectiongs are

rf of clai whet ei n] sai d
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circunferential ring, said ring having at |east. one generally radially

expanded 11 portion which is w der than other portions +Ag

wher eby said projections can be inserted thereln 8. lebufmér Gf‘@IéIn1

7 wherein each said expanded portion hn? circu epeﬁ%rak'leng“hga

| east as | ong as a corresponding circu erentlal | engt h \ n@tﬂs vy E
g ﬁ'of tmo“?f

%

projections and | ess than a corresponding circunferenti al
said projections, 9. The burner of claim1 wherein saijd c e

platelets are.BLEUER 210 one another and forma rlnE._,~»—- ”__#__j
1




,'I‘} CMENT r}.‘.‘ i Aevnt-3 1006
10. The burner Rpféﬁfrhg}gmg |r1 a plurality of adj acent rings of N

pl atel ets are fonnmed vmtr‘pqo atel ets in adjacent rings being: ‘of fset from -
each other. 15 AY 959 he burner of claim1l wherein each said.,
downstream surfag¢e|is_a trapezmli 12. The burnef of claim 1 wherein eacja
said downstream surface is a ring pegnent. o 13. The burner of claiml
wherei n each sai ¢—eceram-c—platelet| has a thi ckness/ of 1 to 10 nma 14. The

burner of claim13 wherein said thickness is 2 to 5 nm 25 15. The burner
of claiml V\herMQXEe@LMMG—%U atel ets have a side length of 5,t8,35 mm

1. A burner for the production of synthesis gas by partial oxidation of

carbon-containing fuels, said burner comprising at least three concentric tubes
5 forming at least two annular an passages and a central passage, each adapted to
permit flow of fluids therethrough in a downstream direction, said concentric

tubes constituting a burner outlet at their downstream ends,
a cooling chamber surrounding and adjacent said burner outlet and having
a downstream face at its downstream end, a layer of individual, adjacent ceramic

10 platelets on said downstream face

each ceramic platelet having an upstream side connected to said

downstream face and a downstream surface exposed to ambient conditions.

2. The burner of claim 1 wherein said concentric tubes taper
15 inwardly adjacent said burner outlet.
3. The burner of claim 1 wherein said ceramic platelets are bonded to

said downstream face by a ceramic adhesive.

20 4. The burner of claim 3 wherein said ceramic adhesive comprises

high temperature resistant aluminosilicate.
5. The burner of claim 1 wherein said ceramic platelets have
projections on their upstream sides and said downstream face has corresponding

25 recesses complementary thereto.

6. The burner of claim 5 wherein said corresponding recesses are a

circumferential ring and said projections are dovetails.

30 7. The burner of claim § wherein said corresponding recesses are a

circumferential ring, said ring having at least one generally radially expanded

)RR O



16. The burner of claim 15 wherein said side |
12 17. The burner of claim1l6 wherein said si
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boron, alum num and sili con and nitrides of b um num and silicon.

19. The burner of cl ?1 rl’[; erei n_each said
silicon nitride portion which is wi
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can be inserted therein.

8. The burner of claim 7 wherein each said expanded portion has a
circumferential length at least as long as a corresponding circumferential length
of one of said projections and less than a corresponding circumferential length of

two of said projections.

9. The burner of claim 1 wherein said ceramic platelets are adjacent

one another and form a ring.

10.  The burner of claim 9 wherein a plurality of adjacent rings of

platelets are formed with platelets in adjacent rings being offset from each other.

11. The burner of claim 1 wherein each said downstream surface is a

trapezoid.

12. The burner of claim 1 wherein each said downstream surface is a

ring segment.

13.  The burner of claim 1 wherein each said ceramic platelet has a

thickness of 1 to 10 mm.
14. The burner of claim 13 wherein said thickness is 2 to 5 mm.

15.  The burner of claim 1 wherein said ceramic platelets have a side

length of 5 to 35 mm.

16.  The burner of claim 15 wherein said side length is 6 to 30 mm.

A
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10 20. The burner of claim1l wherein said cera ?f%iéﬂe?tétlsisi_ Fbonded to
each other by a ceram c adhesi ve.
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17.  The burner of claim 16 wherein said side length is 8 to 20 mm.

18.  The burner of claim 1 wherein each of said ceramic platelets are
composed of at least one ceramic selected from the group consisting of A1,0;,
5 Cr,0,, MgO, Zr0O,, SiO,, carbides of boron, aluminum, and silicon, and nitrides

of boron, aluminum, and silicon.

19.  The burner of claim 18 wherein each said platelet is composed of
silicon nitride.
10
20.  The burner of claim 1 wherein said ceramic platelets are bonded to

each other by a ceramic adhesive.
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ABSTRACT

BURNER FOR THE PRODUCTION OF SYNTHESIS GAS

The present invention relates to a burnex for the produc~-
tion of synthesis gas by partial oxidation of carbon-
containing fuels, which burner contains three or more
tubes, concentrically arranged to each other. The end of
the burner facing the partial oxidation zone is clad with
a layer composed of individual, adjacently arranged,
ceramic platelets.

(no suitable figure)
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