METHOD FOR THE DRY CLEANI NG OF REACTI ON. PRCDUCTS FROM A FLAMVE UET: %656
This-invention relates to a nethod of :cl ean:'. ng. reacti on products

resuly fromflame conmbustion of fuels contalning inmpurities such as G
sul |§hur chl orine and fluorine conpounds, by the addition of additives
bi n&gg the inpuriti edETHOD tHO8 THEYVIDRYt¢LEANCREGFe REAdONOPEODICES known

whe y a¢dry cl eani nQ‘RQH 4 Fa8ME qdoMpUsTIIONt s from t he conbustion of fuels

contai ni ng-i npuri ties.-such. as sul-phur, chltorine-and ft-uorine, can be.

carried out. 1In this case, the additives binding the inpurities are

introduced into thencORRUSIdi0R £13TRS td B HédHAUSE V@¥anidd) rRatioht pk&tﬁwﬂ
nmet hod, the procedure is such that the additives are injected into the

combust i on #hadi@esu D @¥6em tMemb | WMBuE €08 Ae1RESRaQhidLlimp@Ffitdles. The
di sadvantage of this known nethod consists in that the method of

i nt roduci ngsiidie a3dgIphves dhlb@ifd)@naOfUTELO NeomPotitEY, BpetheN@ldRMISHS 6 t he
bi nding of the inpurities by the additives because the relatively small

m Xi ng ener ggdifiveBebindtifg afheaitpurStDed, Sf EheCicoibudtionCdlismbera
satisfactory degree of mixing of the reaction partners. In addition, the-

m xkng of the reacHewvdpasta&nswn wheté®c taedryailebyingn of ergaetadnirprodegtons
whi ch do not ensure the optinmumreaction conditions. Furthernore, the

avai | abl e dfieéd thieneonibsstihsubfi fielst cérorainhmg dopotitsiesnswfh shesylphoti on
because the injection of the additives is generally effected in regions
wher e the rehbidios énd fluerinen camsbeorariindviutyet Fodhis kasses othel gdditivesuch

that the
binding the impurities are introduced into the combustion chamber in

various ways.

In a firsﬁ knoﬁn method, the procedure is such that the additives
are injected into the combustion chamber, above the flame region, by
means of jets of air. The disadvantage of this known method consists
in thgt the method of introducing the additives into the combustion
chaﬁber.does not ensure the binding of the impurities by the additives
because the relatively small mixing energy of the jets of air is mot
sufficient to achieve a satisfactory degree of mixing of the reaction
partners. In additibn, the mixing of the reaction partners is effected
mainly in temperatﬁre regions which do not ensure the optimﬁm reaction
conditions. Furthermére, the-available dwell time is insufficient

for the conclusion of the reaction because the injection of the

€,

additives is generally effected in regions where the reaction is slow.
In a second known method, the procedure is such’that the
additives are admixed with the fuel immed{ately before the fuel is

introduced into the burner. What is unfavourable about this method



I

additives are adm xed with the fuel imedi ately before the fuel 15"+ :
I ntroduced into the burner. Wat is unfavourable about this nethod IS
t the additives are subjected to the whole tenperature spectrum of the
me and have to travel through tenperature ranges which |ead to an
activation of the additive. Thi§ applies, in particular, to fuels with a
hi gh _calorific value which necessarily lead to flanmes with high =
tenperatures. It is therefore the object of the present invention to
devel op a net hod of cleaning reaction products fromflanme conbusti on of
fuel s N ' |1 [ RsWhich,. O Lt i ndi ng the
I mpur i g ?gésh?att lﬁ@%eédg? g{ %Sogg%téﬁaégéiﬁrtow%ﬁq’gh% ?‘%&@%f%ﬂ’qﬁr%aﬁf tsynf romgt he

coMbus |k OfheAle] fndlaBBCh AR £h Ne vk ®! MRdlgh NeenpRERURL 9&%4&3%2?&1 §Qahat the
prerequi sites necessary for the binding are reached with regard to
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proposed, according to the invention, that the additives should be added to
the bugpers kianea mﬁﬂm&@fi@ va2eE U cANKH R shi Oy desd N@am ffescarrier

agent formng a veil surrounding the burner flane. Various substances may
be usegifs Highl t&ipeagties,According to a first form of enbodi ment of the
nmet hod according to the invention, a conponent stream of the conbustion air
may. be used astaisithepdficde the object of the present invention to '

a

develop a method of cleaning reaction products from flame combustion

of fuels containing impurities, in which, on addition of additives
binding the impurities, these are brought together with the reaction
products from the combustion at a place and in a form in the combustion
chamber so that the prerequisites necessary for the binding are reached
with regard to temperature and degree of mixing.

In oxder to'so;ve this problem, it is proposed, according to
the invention, that the additives should be added to the burﬁer flame
by meanslof a gaseous and/or liquid stream of carrier agent forming
a veil surrounding the burner flame,

Various substances may be used as carrier agent. According
to a first form of embodiment of the method according to the invention,

a componen£ stream of the'combustiqn air may be used as a étream of
éarrier agent.

There is also the possibility, according to the invention, of .
using a mixture of combustion air and flue gas as a stream of carrier
agent.

Another possibility is to use pure flue gas as a stream of
carrier agent.

Water in whicﬁ the additive is suspended may also be used as

a stream of carrier agent according to the method.



carrier agent. There is also the possibility, according to the invention,
of- using a m xture of.conbustion air and flue gas as a stream of carrier
ager,l_t_.h Anot her possibility is to use pure flue gas as a stream of carrier
ageht” Water in which the additive is suspended may al so be used as a
stream of carrier agent according to the nethod. In the nethod of the
i nvemtion,. the additives capabl e of Beaction with inpurities in the fuel
may be netallic oxides or hydroxides such as those of the nmetals sodium
pot assium al um nium barium cadm um calcium copper, iron, |ead,.
magnesi um manganese or zinc. The additives may however be substances in
the form of dust such as cal ci um carbonate, nagnesi um carbonate or
dolomte. As a result of the fact that the place and the formof the
addition of the additives is clearly predeterm ned in the region of the
fl'ame using a gaseous or liquid streamof carrier agent, the effect is
achi eved that thé&nrégechethrdobftthe ddviéntives thiet hdditdvesuapableoff reactiios
conbustion gases is effected where the optinumreaction conditions for the
met hod ar ewptlesepturitdear in fthenfukdt mayibe mgtalddcporsideisoor dydrokialesoswetf or
t heg addi tion _

as those of the metals sodium, potassium, aluminium, barium, cadmium,

) calcium, copper, irom, lead, magnesium, manganese or zinc. The
additives may however be substénces_in the form of dust such as calcium
carbonate, magnesium carbonate or dolomite.

. As a result of the fact that the place and the form of the
addition of the additives is clearly predetermined in the region of
the flame using a gaseous or liquid stream of carrier agent, the effect
is achieved that the reaction of the additives with the impurities from
the combustion gases is effected where the optimum reaction conditions
for the method are present.

Apart from determiniﬁg the position and the form for the addition
of the additives, the selection of the carriér agent for the course of
the reaction can be influenced in the direction.of further optimization.
This applies, for example, when fuels with high flame temperatures
might have a negative influence on the activity of the additive.
Furthermore, the mixing operationr of the reaction partners can be
controlled with regard to an optimization of the reaction by the
selection of the pulse stream of the carrier agent for the additive,

The use of the method according to the invention is described

below by way of example with reference to a coal-dust burner.




of the additives, the selection of the carrier agent for the course of the
“€xction can be influenced in the direction of further optimization. This
appNi es, for exanple, when fuels with high flanme tenperatures m ght have a
‘\ neygati ve i nfluence on the activity of the additive. Furthernore, the m xing
oper/ati on of the reaction partners can be controlled with regard to an

optim zation of the reaction by the selection of the pul se streamof the W/
carrier agent for the additive. Thé use of the nethod according to the

i nvention is described bel ow by way of exanple with reference to a

~coal -dust burner. Wth the burner consisting of core air tube 2, fuel
.and coal dust carrier-air part 1 and jacket air part 3, a primary

conbusti on zoritdh the hyrpgncedsiskhimgapf ¢nnebeair dubghi cHued ek weeh 0.8 and
1.1 times the stoichionetry.. The burner is so constructed that by specific
nmeans (sWst] cafriefpaineREt hiand prrkedr 2o PRt wd@nBELRATY FemBustépRr, cl osed
core air) in the interior of the flanme a zgne of .intensive return flow 5
from a rédgeoh b pEpducsdy ERS AfccbsapeshdRhi &S peomered 8 andatrtsult, the
m xture of fuel and air is quickly heated and ignited. The heating and-

i gni ti orti &R e SEPIChIRREEy adj usting the anpunt of core air. The
remai ni ng conbystion air, is blown in throu sone ,nopzzl es af the periphery,
as a corrponent'H'ﬁ #’B’éﬁﬁrof"sa?? C&nfi\f’f"}?tﬁédﬁ*ﬁt\gg% %ﬁc(’:ﬁlc means ESWH?

of the jacket air, burner mouth widened out in a taper, closed core

$

2

ai;) in the interior of ﬁhe flame a zoﬁe of intensive return flow-
5 from a region of already advanced:combustion is produced. As a result,
the mixture of fuel and air is quickly heated and ignited.l The heating
and ignition can be influenced by adjusting the amouﬁt of core air,

The remaining combustion air is blown in through some nozzles .
at the periphery, as a component stream of air 4 with additives which
are intended to bind the gaseous substances formed during the combustion,
so that a veil of compoﬁent air stream and addifive forms round the
flame, through which the secondary flame or post-reaction zone 7 de#elops
outside the primary flame, and is supplied with oxygen and additives
which bind harmful substancés through'the compbnent stream of air,
The component stream of air 4 is disposed for this purﬁose iﬁ a_éitch
circle which corresponds to double the diameter of the jacket air
tube or'more; By this means, assurance is provided that the component ¥
stream of air 4, with the aﬁditives, reaches the actual flame down-
stream of the bﬁrner mouth only after a distance of about 1 to 2
diameters of the jacket.air tube outside the temperature ranges which

weaken the activity of the'additives. The addition of the additives



are inhtended to bind the gaseous substances forned during the conbustion,
so that a veil of conponent air stream and additive forms round the flane,
t hrough which the secondary flame or post-reaction zone 7 devel ops outside
the primary flane, and is supplied with oxygen and additives which bind
har nif ul substances through the conponent stream of air.  The conponent
streamof air 4 is disposed for this puEPose in a pitch circle which
corresponds to double the dianmeter of tte jacket air tube or nore. By this
means, assurance is provided that the conponent streamof air 4, with the
additives, reaches the actual flanme down- stream of the burner nouth only
after”a distance of about 1 to 2 diameters of the jacket air tube outside
t he t enper at tor eheacepponemt ciresmlodnaiher det ¢ffecyedfthrhughddicondwd. 8The
addition of the additives to the conponent streamof air 4°is effected
t hrough a colmitrhe segion ehdheeygaiasing mempex)float they amevitie o ff eempohentinount

of conponent air, because there a satisfactory mxing is ensured because of

the flow t ur¥if-eReeaufsi Eherepangatisgfagtnryseexingnds fnsuped fecapsrerodl the ea of
the flame which are not adjacent to the conpaonent air flow 9, flue gases

ar ec dr awn- | nE¥9% ST eBeRtReCh ofP®anber by pul se exchange. By this. neans,

the flame tenperature is |owered whjch contrihutes tg a favourable :
i nfluencing of theAtdlifs¥edfonnet Eheneghrheiatedrenddi s £1any Yaskotre
harf ul

not adjécent to the component air flow 9, flue gases are drawn in from
the combustion chamber by pulse exchange. By this'means,_the flame

" temperature is lowered which;contributes to a févourable influencing
of the course of the ?eéction between additive and gaseous harmful.

substances.

@



Sybst ances. 6 CLAIMS: 1. A net hod of sul phur, chlorine -
y/ or fluorine conpounds which are formed as m S during the
Pabusti on of fuels containing such inpuriti e Hma conbusti on
gnber, -by the addition of additives by nmeans of a stream of carrier agent
the region of the .burner flamg characterised in that the additives are,
added by means of a -gaseous and/or |iquid streamof carrier agent formng é
- veil surrounding the burner flane. 2. . A nmethod as claimed in claiml,
characterised in that the streamof carrier.agent is a conponent stream of
the conbustion air. 3. ~ A.nethod as clainmed in claiml1, characterised
i n thetAIMBe stream of carrier -agent is a mxture of conbustion air and flue
gas. 4. A method as clained in claim1, characterised in that the
stream of carrier agent consists of pure flue gas. 5. A et hod as
claimed in claim1, characterised in that the stream of carrier ent is
wat erlin whikmethed afdpindiag §“§H§ﬁ§en€i§d’n¥5€ and/ot pflper Ry °<'9§‘PB‘I' Sved in
one of the clains 1 to 5, characterised in that netallic oxides or
hydr ofttiglsazedieraed 1atoFeaciiopherofbesr AurdRe uHie SERRLHLAM o%Edftfi um

barium -cadm um calciu co%) I ron 4
containing such impurities via burners'in a combustlon chamber, by the ’

. addltlon of additives by means of a stream of carrier agent in the
reglon of the burner flame, characterised in that the additives are

_addedlby means of a gaseous and/or_llquld sqream of carrier agent
forming a veil surrounding the burner flame.
2. A method as ciaimed in claim 1, characterised in that the
stream of carrier agent is a component stream of the combustion a1r.
3. . A method as claimed in claim 1, characterised in that the
stream of carrier agent is a mixture of combustion air and flue gas.
4. | A method as claimed in claim 1, characterised in that the
stream of carrier agent consists of pure flue gas..
5. A method as claimed in claim 1, characterised in that the
stream qf carrier agent is water in which the additive is suspended.
6. A method as claimed in one of the claims 1 to 5, characterised
in that mefallic oxides or hydroxides such as those of the metals

sodium, potassium, aluminium, barium, gadmium, calcium, copper, irom,

[ S0

lead, magnesium, manganese and zinc for example are used as additives.

7. A method as claimed in one of the claims 1 to 5, characterised -

i

in that calcium carbonate, magnesium carbonate or dolomite in dust

form are used as additives.



| ead,” magnesi um . manganesge and zinc for exanple are used as additives. 7.

A nmethod as claimed in one of the claims 1 to S’Mﬂgr%hat '
.calei,um,car bonat e, magnesi um carbonate or dolomte in dust. form used as
additives. _ 8. A net hod of binding sul phu[u"g”mu' uorine
corpounds which are forned as reactiornproducts durl HHW on of
«fuel'S containing such inpurities via blirners in a conbusti oh chamer,
substantially as hereinbefore described with reference to the acconpanying
drawi ng. The text of the specification has been reproduced by phot ocopyi ng
t he applicants original typescript. It may contain a few amendnents which

are diffigylt toargéghod of m%d%%@u'iﬁhuf,yfaﬁfg{iin@a @f]etmwirgﬁa&ébg&%ds

anendment s may be inspected on the prem ses t he Pat ent
which are formed as reaction products during the combustion of fuels
containing 'such impurities via burners in a combustion chamber,

' substantiélly as hereinbefore described with reférence to the
a;:companyigg draﬁing. |

- The text of the specificati pying
P t p cation has been reproduced by photoco the appli i
:ymscqpt. "It nay contain a féw amendments which are difficult to read? ? 103;;: :ﬁ;ﬁ
ypescript containing these amendments mey be inspected on the premises of the Patent Office



