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ASUNTO: SOLICITUD ESTUDIO DE FONDO

DILIA RODRiGUEZ D’ALEMAN, en mi condicién de apoderada de la Sociedad
solicitanta, por el presente escrito atertaments solicito a Usted gque hebiéndose surtide
la publicacidon de la presente solicitud, en la Gaceta de la Propiedad Industrial No.578
de fecha Julio 31 de 2007 v se proceda con el estudic de Fondo,

Para tal fin me permito anexar la tasa correspondiente.

Agradezco continuar con el presente tramite.

Sefor Jefe,
/7 < C%L/QA

DILIA RODRIGUEZ D \ALEM
C.C. 41,654,882 Bogota AN
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Industria y Comercio

SUPERINTENDEMNCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 068-56173

EL EXTRACTQ DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 578 DE

FECHA 31 DE JULIQ DE 2007 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 26 DE OCTUEBRE DE 2007

NQOTA: Dentro del plazo de los seis (8) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar &l examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con [o
astablacido en & Articulo 44 de la Dacision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Si NO A




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
CHVISION DE NUEVAS CREACIONES

2020
Bogota, D.C.,
Abogada
Dilia Maria Rodriguez D'A.
(Apoaderada)
ASUNTC Radicacian 06 —56 173
Tramite 002
Evento 001
Actuacién 430
Oficio A 114998

Folios 041

Patente de Invencién Patente de Modelo de Utiided [ ]

\fia Nacional ]

Via PCT (fase nacional) [ | Cap. | ] Cap |l []

Solicitud Intermacional n.®
Fecha de Presentacion Intrni.

Como resultade del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de |la Comigién de |a Comunidad Andina, se l& comunica;

1. Documentos estudiados

Descripcitn: Falins 5§ a 18 coma se radicd inicizlmente
Reivindicaciones; Folios 17 a 27 como se radicd inicialmente
Dibujos: Falios 29 a 31 como se radicd iniciaimente
Prioridad: Folios 48 a 106, 2005-06-10, US, 11/149229*

* &l nimero mencionado inicialmente fue
gl 7001177, pero fug corregido oporunamente, ver
aclaracién abajo.

2. Analisis de la Prioridad

El 2006-10-10 el solicitante presentd una correccién, segln la cual &l nimero de
solicitud sobre la cual se reclama la prioridad no era el 7001177 ~como aparece en
el folio 1- sino el 11/148 229, Como se pudo comprobar, el nimero 7 001 177 no
corresponde a una solicitud sino a una patente concedida en los Estados Unides



de America, cuya primera pagina se anexa. Dicha patente corresponde a la
solicitud US 11/149 228, fechada &l 2005-06-10 -que es la fecha citada en el
folio 1 como fecha de presentacion de la primera solicitud- y tiene un ftitulo
equivalente al de la presente soficitud. Puesto que todos los datos, con excepcidn
del nimeroe, son iguales a los presentados criginalmente, se admite la correccidn.

3. Objeto de la invencién

Titulo de la solicitud: Método y aparato para rectuperar energla de malenales de
desecho mediante su combustion usando una porcion de aire terciario, Tolig 1.

El objeto de la presente solicitud de patente de invencion consiste en suministrar
un aparato y un método gue permite aprovechar la energia de los desechos en
cooperacion con un horno industrial, utilizando una porcién del aire total que enfra
al horno, mediante el uso de camaras dotadas de esclusas o valvulas gue
impiden la circulacién del aire mientras se realiza la combustian,

‘El problema planteado en esta solicitud es satisfacer la necesidad de aprovechar
la energia de los desechos sdlidos en hornos industriales rotatoriog {para
fabricacién de cemento) dotados de un calcinadar anexo.

Para sclucionar este problema igcnico la solictud en estudio proporciona un
aparato {y un método) que tiene una o mas camaras de combustién dentro def
ducto de alimentacién de aire terciario al calcinador con medios de retencién
removibles enfriados por agua, que permiten realizar la combustién completa sin
circulacién de aire; y, unos medios de alimentacion de desechos que realizan la
alimentacién antes de efectuar la combustion: en donde la cédmara de cambustidn
entrega el gas caliente, producido por la combustion, al calcinador, donde se
aprovecha como fuente de energfa adicional.

Clasificacion Internacional de Patentes {IPC): F27B 7/02, 7/34, F23B 10/00

4. De la sclicitud de Patente

Antes de entrar en detalles especificos, se le dan al sclicitante ciertas indicaciones
generales, algunas de |las cuales son aplicables a este caso y todas deberan ser
tenidas en cuenta en las eventuales modificaciones:

El titulo © nombre de |a invencion debe concordar con o que se reclama en el
capitulo raivindicatorio. Esto es, si en [as reivindicaciones se reclama un producto,
tal producte debe ser mencicnade en el titulo, ¥ si en las reivindicaciones se
reclama un procedimiento o un sistema o un metodo, también debe ser
mencionado alli, Normalmente, el titulo dehe contener maximo diez palabras
aungue eventualimants pueden ser mas.

En Colombia, 'a maxima autoridad en cuestipnes del lenguaje es 12 Academia
Calombiana de la Lengua. En caso de duda sobre el significado de las palabras, se
debe acoger la definicién gue trae el Diccionario de la Real Academia Espafiola
(DRAE).

En Colombia, es de uso obligatorio el Sistema internacional de unidades. Esto
implica, también, que |a coma decimal es de usa obligatorio. Cuando aparezca
algun wvalor con unidades diferentes a las exigidas, deberd incluirse su
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La parte técnica de la solicitud se divide en tres sacciones, debidamente
separadas, preferiblemente en este orden: Capitule descriptivo, capitulo
reivindicatorio y dibujog ¢ figuras. Ninguna de estas secciones podra llevar
membretes (encabezamientos o pies de pagina) ajenas al contenido téchico de la
solicitud.

correspondiante conversion al Sisterns Intemadcional.

Par lo manoe sl capltula descriptivo debe esiar debidamente paginade v estar
escrito a doble espacio, con el fin de facilitar |a refarencia a los apartados del texto,
La terminalogia empleada en la descripcién y en las reivindicaciones debe ser igual
para designar las diferentes parfes, piszas, elementas, detalles o aspectos de lo
que s& mencione en ellas; los cuales, a su vez, deben estar designados con
nanteros ¢ signos de referencia.

Dentro del texta de |a descripcion y ias reivindicacionss se aconseja encarrar entre
paréntesis el numero ¢ signo de referencia cada vez que se mencione &l detalfe
correspondiente, con el in de distinguirlo de otros tipos de ndmeros o signas que
eventualmeante aparezcan alfi.

Las reivindicaciones deben estar numeradas individual y consecutivamente {1, 2,
... 5, B, etc.) El capitulo reivindicatorio no debe tener subtitulos,

Normalmente se pueden encontrar dos categorfas de reivindicaciones: una, la de
producto v |a otra, de procedimiento.

En las reivindicaciones s& deben definir fos alcances de la proteccion que desea «l
solicitante. En consecuencia, las reivindicaciones ferman un cuerpo aparte de la
descripcion ¥y como tal debe ser redactado: la primera vez que $& mencions un
nombre dentro de las reivindicaciones deberfa estar acompafiade de un articuio
indeterminado; y, la inglusién -entre paréntesis- de un numero de referencia no
sustituye la definicién del elemento o aspecto al que se refiere, simplemente sirve
de informacion complementarfa. Se debe entender que |a descripcion sirve para
interpretar las reivindicaciongs y, en conseclencia, si en una reivindicacién se
reclama un aparato, por ejemplo, no se deberian mencionar aspectos del
funcionamiento del aparate dentro de la reivindicacion, limitandose a definir
Unigamente los elementos que constituyen el aparato.

Cada una de las figuras debe estar debidamente identificada, prefsriblemente con
un ndmera consecutivo; Figura 1, figura 2,

Las figuras deben ser realizadas siguiendo [as reglas dei dibujo téenica.

Se prefiere que dentro de las figuras no se incluya ningln texto. Gada unc de los
detalles ilustrados en las figuras debera estar sefalado cen un ndmero o signe de
referencia, €l cual sera el mismo en todas las figuras en donde se encuentre el
detalle an cusslitn,

La patente de modelo de utilidad no puede incluir los procedimientos, por
definicidn. Si alguna de |as reivindicaciones de una salicitud de patente de modelo
de utilidad reclama un procedimiento, debe ser suprimida.

Descripcion (articulo 28 D. 488)

Durante el anélisis del texto de la descripcién y de las ilustraciones anexadas, se
observaroh les siguientes defectos:

1) El texto de la descripeidn no esta debidamente paginado.

2)No se utilizd tinta negra indeieble para la eiaboracidn de la descripcidn, las
reivindicaciones ni los dibujos; y, esto tiene com¢ consecuencia que tales
apartados no sean nitidos y se dificulte su copia para |las bases de datos.

3)En el folio 5 aparece por primera vez la expresion pet coque, cuyo significado
se desconoce. Incidentalmente, se deberia dar una definicidn del término cfinker

Iy



(porque no se encuentra en el Diccionario de la Real Academia Espafiola {DRAE)
[se sugiere: Sustancia resuffante de fa calcinacion en un homo de mezclas de
calizas arcilosas que se han preparado ariificialmente con la inclusion eventual de
ofras materias, aunque puede ser otra expresion que se ajuste mejor a lo que el
solicitante quiere decir].)
4) En el folio § aparece por primera vez una expresion numérica (6,470,812) en la
¢cual se hace mal empleo de la coma. La coma, en ralacion con los ndmeros, debe
ser la coma decimal, de usc obligatorio en Colombia.
5) En el folic 7 aparece por primera vez un intervale (1 a 5 mefros) en el cual, en
primer lugar, se omite el simbolo de la primera cifra; ¥, en segundo lugar, no se
utiliza el simbalo en conjuncion con los ndmeres: ¥ ma 5 m | o si se prefiere, un
melro a cinco mefros. En el folio 8 aparece el mismo defecto, esta vez en la
expresion extro-656-a-950—L (ue deberia ser enfre 650 °C y 950 *C | y, en el
folio 9: de-wr¥8a-30% que deberia ser entre cerca de 10% y cerca de 30% o,
preferiblements: def 0% af 30% para evitar ambigledades.
BYEn el mismo folio 7 aparece la expresion ef meétodo y mecanismo (sic)
anteriormente deserito describe la expufsitn que carece de sentido.
7} La nitidez de los dibujos en 108 folios 28 a 31 deja mucho qué desear.
8)En el folic 11 aparece la expresion fubos enfriados deslizables (8a) perc, en
ninguna de las figuras anexadas se encuentra &l signo de referencia (8a} ademas,
en la figura 3, folio 31, aparece el signo (8 # a) en donde |a doble barra significa
un cambio de linea. Incidentalmente, se le sugiere al solicitante que encierrg entre
paréntesis todos los ndmeros y signos de referencia, con el objeto de evitar
confundirlos ¢on ofros tipos de nimeros que eventualmente pueden aparecer en
una solicitud de patente,
9) En ef mismo folic 11 aparece la expresion en donde fa porcién de descarga (10}
comprende Una porcion de descarga en la cual se estd emplea lo que se define
coma parte de |a definicién.
10} En el folic 14 aparece |la expresion entre 1,200 a 1,400° C en la cual, en
primer lugar, se omiten las unidades de la primera cifra; en segundo lugar, no se
sabe a ciencia cierta si la cantidad es 1200 o 1,200 {(con la coma decimal); v, en
tercer |lugar, las unidades de temperatura son los *C ng los ° C, porque el simbolo
C en este contexte comesponde a la unidad coulfomb y el simbolo ° corresponde a
los grados del angulo plano. Entonces, la expresion cbjetada deberia ser
corregida asi: enire 1200 °C y 1400 °C . En el mismo folio aparecen ofros
intervalos que deben ser corregidos.
) En el folio 15 aparece la expresién wo. Al respecte, € Diccionario
panhispanico de dudas de 1a Real Academia Espafiola y de 12 Asociacidn de
Academias de la Lengua Espafiola, ptimera edicién, octubre de 2005, pagina 681,
dice:
yfo: Hoy es frecuenie el empleo conjunto de las conjunciones copulfativa y
disyuntiva separadas por una bamra oblicua, calco del inglés «and/ors, con
fa intencion de hacer explicita la posibilidad de elegir entre fa suma o fa
aftermativa de dos opcfones: «Se necesitan traductores de ingies y/o
francesy. Se olvida que la conjuncion ‘o’ puede expresar en espahol
ambos valores conjuntamente.
E! examinador ha subrayado la Gltima frase porgue es particularmente aplicable a
este caso.
12) En el folio 16 aparecen dos intervalos que deben ser corregidos.

» ia descripcion no cumpla con los requisitos de claridad y divulgacidn compieta,
lo que dificulta o impide su comprensién y ejecucion de acuerdo al Art. 28 de la
Decisidn 486



Reivindicacienes (arficiio 30 D 4586}

Durarte el analisis del texto de ias reivindicaciones se cbservaron 108 siguientes

defectas:
En el capitulo reivindicatorio se emplean mal muchos {con relacion al total)
gerundios, lo que dificulta [a legibilidad del mismo. En general, s& recomienda
sustituir, donde su sentido lo permita, cada gerundio por una expresion def tipo
que + f{se} + verbof asl, por ejemplo: prolongandase por que se profonga -en la
reivindicacion 4, folio 18- cuanda no se pueda reemplazar directamente par al
verbo: por ejemplo, en donde cada camara de combustion eemprondionds
debe ser reemplazada por en donde cada camara de combustion comprende.
-en |a reivindicacion 5, folic 18- . Con relacidn a lo anterior, se le recuerda al
solicitante que las mejores traducciones no son literales -palabra por palabra-
sino gue deben conservar €l sentido general pero se adaptan al idioma al que
se traducen, con especial referencia a las normas gramaticales y de sintaxis.
En la reivindicacion 23, folio 26, aparece un intervalo (650 a 900° C) que debe
ser coimedido de acuerdo con Jo expuesio en €l apartado 10) de la descripcion,
arriba, Un defecto similar ocurre en |a reivindicacion 28, folio 27.
En la reivindicacion 24, folio 27, aparece otro intervale defectuoso.
En la reivindicacidn 27, folio 27, aparece la expresion un exceso de mas de un
300% en la cual se debe suprimir el artlculo indeterminade un antes de 300%
porque 300 &s una cifra determinada y porgue si se mantiena, convierte la
expresion en dubitativa, ambigua. Entonces, la exprasién objetada se debe
reemplazar por un exceso de mas def 300%.

+Debe entenderse que las reivindicaciones dependientes de las reivindicaciones
objetadas son, asimismo, objetadas, por razones analogas.

oLas reivindicaciones no cumplen con los requisitos de definicidn, claridad y
congision de acuerdo al Art. 30 de |la Decision 486,

Se deben presentar, entonces, nuevos capltulos descriptivo y reivindicatorio,
ambos compleios, juric con un Nuevo jueyo de dibujos, donde se hayan cotregido
todas las objeciones gue se han hecho arriba. Esto con ¢l fin de evitar -cuando
solo se presenfan algunas paginas sueltas corregidas- que el lector tenga que
despiazarse desde un sitio a otro de la solicitud ¥ luego regresar a donde estaba
antes sin perder la ilacién de la lectura, porque esto produce confusion vy afecta
negativamente {a claridad de dichos capitulos.

Se le advierte al interesado que las medificaciones sugeridas arriba podrfan
resultar inconducentes si se mantienen {as objeciones a la patentabilidad que se
insindlan adelante.

5. Detarminacién del Estado de la Técnica

« la fecha gue se ha tenidg en cuenta para determinar el Estado de la Técnica
esla

Fecha de presentacion de la solicitud pricritaria 2005-06-10.

. Se realizé la busgueda en el estado de |a técnica de documentos relacionados
con la solicitud teniendo en cuenta la fecha indicada; y durante la busqueda de
anterioridades se encontraron los siguientes documentos, que forman parte de [a
familia de patentes de la presente soficitud: Patente US 7 001 177 del 2006-02-21;
publicacidn EP 1 734 322 A1 del 2006-12-20, y, patente EP 1 734 322 B1
del 2008-08-13. Se anexa la copia de las primeras paginas de estos documentos



junto con la copia del Informe de Blsqueda Europeo y las copias del capitulo
reivindicatorio admitidc por la Oficina Europea, en su version en inglés, y, del
capitulo reivindicatorio admitide por la USPTO. También se encontraron los
siguientes documentos que forman parte del estado de la técnica mas cercano ai

objeto de la solicitud:

n.° Documento

Patente DE 23 12 379, cuyo

Titulo

 «Ofen mit Falschacht Zum Brernen

oder Sintern von Zernent, Kalk,
WMagresit Dolomit cder hnlichen

Stoffens{Un horno conunatolvade

Fecha de
publicacion

D1 titular es Friedhalm Berger alimentacion para quemar o 1674-08-19
sinterizar el cemento, Ia cal, fa
magnesita la dolomita o los
. i __ materigles similares) _
Publicacion GB 2 034 014 A,
cuyos inventores son Takashi
Ohro, Toshio Tsuji, Atsushi
Na'ﬂ}g’g ESEZEL;;J aﬁ;ﬁ?'&:ﬁ:gm eMethod of utilizinlgl waste tiress{ln
D2 Akik a;,zu Tauda Mctukazu' método para utilizar llantas de 1950-05-29
Kikuchi y Tadatoshi Shimazaki desecho)
quienes le cedieron sus
derechos a la Bridgestone Tire
: _ KK
o ' «Anlage und Verfahren zur i
+ Publicacian Et‘; 0 ?Ef' 614 A2, Herstettung van Zementklinkers(Un
D3 Brontrup, quien Je cedit sus  1997-03-26
' : equipn ¥ un proceso de produccitn
__—.dere::h?s alia Krupp Ficlys.rus J—\Gn_ a8 clinker de cemento)
Publicacitn
US 2002/0035804 A1, cuyos
inventores son Armande Garcla xApparatus and method for
. Segowvig, Luiz Ramdn Farlas fractionating alternative solid :
D4 Martfnez, Jos& Javier Garea fuels»{Un aparato y un método para : 2002-03-28
Undarza, Jorge Beiron fraccionar combusiibles aliernalivos
Castanon, Héctor Agustin stlidos)
Cantun Martinez y Angel Cusva
...Martihez S, e .
«Process and device for feeding
. dispersible saolid fuels into the
Fublicacian . .
calcinator of a cement clinker .
-U S 200310089282 M_’ CUYOS production Iine_:a{Un prncgdimientu ¥ 2002-05-1
D5 inventores son Glaus-Jurgen un dispositivo para alimentar 3
Steffer, Walfgia%er:]ﬂuller y Stefan combustibles sélidos dispersables
dentro del caleinador de yna ilinea
_ —— __....4e produccidn de cements clinker)
Publicacion o
. UB 20030150161 A1, cuyos
. inventores son Armando Garcla wApparatus and method for
:  Segovig, Luis Ramdén Fartas fractionating alterrative solid i
D6 | Martinez, José Javier arza fuelss(Un aparato ¥ un método para ;| 2003-08-14

Ondarza, Jorge Berrun
Castanon, Héctor Agustin
Cantun Martinez y Angel Cuevas

. _Martinez

Se anexa la copia de las paginas pertinentes de estos documentos

fraceionar combustibles alternativos
salidos)

NOTAS: No se realizaron las evaluaciones de los demas requisitos de
patentabilidad, pargue se hiciercn algunas objeciones respecte a la definicién, la
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claridad, la concision y el sustento por fa descripcién de las reivindicaciones; esto
es, no se pudo practicar un analisis comparativo completo, por ausencia de
materia. :

A pesar de lo anterior, ¢on base en las ensefianzas de los documentos
encontrados hasta ahora (con especial referencia a los documentos D4, D5, DS
con relacién a las reivindicaciones 1 a 21) y en el Informe de Blsqueda Eurcpeo,
citado arriba, se prevén objeciones respecto al nivel inventivo del objeto de la
salicitud.

Teniendo en cuenta lo anterior, se le sugiere al solicitante que, si considera que el
objeto de la soliciiud redine los requisitos para elio -en especial los determinados
por el articulo 81 de la Decisidn 486-, cambie ia modalidad de su solicitud a
patente de modelo de utilidad. De aceptar esta sugerencia, deberéd expresarlo asi
y debera realizar los ajustes que considere necesarios en el capitulo
reivindicatorio para que no se encuentre ninguna objecidn previsible -en el
momento en que la Oficina examine su solicitud para verificar el cumplimiento de
los requisitos, bajo esta nueva madalidad-,

Esta sugerencia se hace en concordancia con lo dispueste en el articulo 35 de la
mencionada Decisidn,

§. Analisis preliminar de las anterioridades.
A continuacidn, los nimeros de referancia son los del documento en referencia.

En el documento D1 se revela, entre ofras cosas, un hormo con una tolva de
alimentacién para quemar o sinterizar el cemento, la cal, la magnesita la dolomita
o los materiales similares, |

En el documento D2, se revela entre otras cosas, un meétode para utilizar lantas
gastadas en un aparato para producir cemento per medio de un horno rotatorio,
que comprende cargar las llantag {preferiblermente enteras), o pedazos de llanta,
en una ubicacidn en donde la temperatura del gas esté entre los 600 °C y los
1400 °C en cantidades no mayores del 60% del total det combustible empleado
para producir la energia calorifica. Cuando hay acero dentro de las llantas, se
oxida en la zona de calcinacion y en la zona de quamado y actla efectivamente
come materia prima def camento.

En el documente D3 se revela, enfre otras cosas, una planta de produccion de
cemento clinker que tiene una etapa de pretratamiento de materias primas (1}, un
horno de calcinacidn de clinker (2), una linea desprovista de gas (3) que conecta
al horno con la etapa de pretratamiento, un enfriador de clinker (4} y, conectada
con la linea desprovista de gas (3), un reactor que produce un gas combustible a
partir de materiales de desecho (en especial, llantas viejas} y que tiens ia forma
de un reactor de gasificacién (&) conectade con &l enfriador por medie de una
linea de aire terciario (6) de tal manera que por [o menos parte del aire de
desecho qgue sale del enfriador {4) puede ser usado como ¢! medio gasificador
dentro del reactor. Se ha provisto un dispositive (8) para controlar la cantidad de
aire terciaric suministrado a la linea de aire del reactor, de acuerdo con la altura
del material de desecho o |a temperatura dentro del reactor.



En ef documento D4 se revela, entre otras cosas, un aparato y un métc::fj:gara
fraccionar combustibles sdlides alternatives, como llantas enteras, para producir
materiales volatiles y coque. El aparato comprende una zona de alimentacién; una
zona de gasificacion, donde s& procesan los solidos para obtener una fraccidn
gaseosa, coque y metal, unas parrillas enfriadas que contralan la permeabilidad v
el tiempo de permanencia de los combustibles sdlidos en la zona de gasificacion;
¥, una zona de descarga.

En el documento DS se revela, entre otras cosas, Una camara de alimentacién en
ia cual el combustible no tiene contacto directo con las ilamas ¥ donde la camara
se encuentra fuera del calcinador pero esta conectado con éste por medio de una
abertura en una pared.

En el documento D& se revela, entre otras cosas, un aparato y un meétedo para
fraccionar combustibles sdlidos alternativos, como llantas enteras, para producir
materiales volatiles y coque. El aparato comprende una zona de alimentacion; una
zona de gasificacién, donde se procesan los sélidos para obtener una fraccion
gaseosa, coque ¥y metal; unas parmiias enfitadas que controlan 1a permeabilidad y
¢l tiempe de permanencia de los combustibles sélidos en la zona de gasificacion;
¥, Una zona de descarga; en el cual el coque combustible sélido v las fracciones
sélidas y gaseosas siguen una ruta, dentro de la zona de alimentacién, la zona de
gasificacion y la zona de descarga, que es concurrente con la ruta seguida por los
gases dentro del aparato.

7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
negativamente por la faita de clandad de la degcripeion y las reivindicaciones y por
la falta de definicion y de congisidn de estas Oltimas.

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentre del término de
sesenta dias contados a parlir de la fecha de notificacidon de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, c si a
pasar de la respuesta subsistieran los impedimentos para la concesidn, se
denegari la patente.

Notifiguese el presente oficio conforme a lo dispuesto en el ndmero 5.2, letra ),
del capitulo guinto del titulo primero de la Circular Unica n.° 10 de 2001.

ALIX CARMENMZ! CESPEDES DE VERGEL
Jefe de Divisié[yﬂe Nuevas Creaciones

e

El antedor requerimiento fue notificado por fijacién en lista, de fecha
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sealing means 13, 14 of each combustion cham®er 1, 2, and
are received jnside the open reccivipg section 16 znd
mtzined therein by mears of it Gt sliding quadranguiar
gatc 19 which is in & closed posftion.

Omee the middle charge chamber 17 35 abla to receive a
Yateh of Lires, the Arst sliding quadrangular gate 1 i3 openerd
by i reepoctive hydraulic or pocumelic piston 20 and ¢he
batch of tires falls to he middle chamber by grevity and is
retained thersin by the water cooled sliding quadmogular
gates 21, and the Brst sliding quadeangnlar pate 19 is imme-
dintely closed.

Qe the combustion chamber K, 2, i3 able Lo process the
batch of tires, e water cooled aliding quadrangular gues 21
= opered apsd the beich of dres falis inroagh he decherer
section 1R aprd emers o the combustion porisn 6 of the
combustion chamber 1, 2 by gravity through its charge
openidg T and is retained therein by means of the water
cooled sliding reiadning valve 9, sod the water cooled sliding
quadrangular gate 21 & immediately closed.

While the waler conled aliding quedrangnlar gate 21 is gt
an open position the Bret Silmg quadrenguler gate 19
remedns closed for aveiding any beak loss or the eotranes of
cool air from the exterior into the combuetion chambers 1,
2

Onca the baweh of tires i8 inside the combustio® portion &
of the combustion chamber 1, 2, it i3 contacted with hot
tertiary air at @ temperaturs of from §50° C. o S0° C, and
the igniticn af tres is achieved in a lime of 2 10 § seconds
after s contact with the bot tortlary air. Turjng the com-
bustien process, 8 emperature of L200 to 1.400° C. s
achicved thus destroving alt the ogganie compounds con-
tuined in the dres and uvoiding the emanation of polluling
gompoupds gnd achicving & complete combustion of the
wasle, thanks 19 en excess of afr of more than & 300%.

The grill type water cooled sliding retaining valve %
allerwes the Aover of air 2o combustion gases trough iiself and
comirols the residenes time of the tires toside the combustion
chamber, which is of from 80 te 120 seconds, (hus guarn-
locing 8 complote dacomposition of the combusiible portion
of the tires and v complete combustion of the tires The bol
combustion gases sod teimaining lerdary air avg dischagged
thovugh the gas and wire dischanpe pordon 10 for ls use 2y
pupplemental coctgy sourae by the rotary kdln sod the grill
type Wator cooled sliding reiaining valve § is opened for
dscharging the remadning tire wice by gravity to the cilciner
trcugh the gas and wire discherge poction 10 for i incer-
poraton to the cement clinker &8 iron oxide.

The 1ypical muin pel coqus save achisved by cach com-
bonstion chamber of the opragtes of te proscot inveatinn s
approimalely of from 10 fo0 30% per combustion chamber.

Althpugh it was desceibed thal the apparoiis of the
presenl invention eomprisss onty twoe combustion chambers,
it may he posgible to install more than two combustion
chembers and comespandent delivering means for raising
the ameunt of fuel sabstitution aed averall processiog capac-
ity of waste material,

The grill type water cooled eliding reteining valve & may
bave agy number of rods depending of the sizs of the waste
ealerial to be procossed andior the aire of the tefiary wr
duet.

Albongh it was described thet the first valve means and
eonled walve meuns of the foeding snd sealing meens L3
comprise 7 sliding quadrangular gate 19 and & waler mgled
sliding quadrengular valve 21, they may comprise & gare
having any shape, swing gares, of any other suitable valve
a1,
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The wasts material that can ba proceseed by the apparaius
of the gresen) imventlon is oot limited only ta tires. Bulk
tuuterial that may be contained in tanks, barrels, can alsa be
processed by Lhe apparatus of the prescnt imvention. Also
mixtuees of tires and bnlk materiel can be processed by the
apparaus of the presedl invenlion,
S{nee the wasts matedal is retained insids the combustion
¢hamnber i, 2, vntll & complete decomposition of the com-
bustible portion of 1he tites and a complete combustion of
the tires is achieved, it i& avoided thal unburmed matersl
tay teach the caleiner or other pans of the rorary kiln and
the possibility thet the waste meterisl bumns in any ather
plece of the kiln lowsring the oxygen contenl and building
un of snoniEuton.
Similarly, the methed in accordence with the present
invenlion compriscs:
biurning waste malsrial imide @ combustion chamber
formed oo the calcper terliary air feecling duct vaing
4 fraction of tertiary air af a emperamee of G
between abenut 650% C_ o 900°F C, and r¢lming the
materlel therein for 8 predetermined amovnt of time for
allowing & somplete decompasition of the combustible
portion of the waste and 2 camplets combustion of (he
weste [hapks (o an excess of oxygen of mors than a
3%, achieviog a combustion temparsnire of from
L2007 O, G L0007 O

discharging the bol combustion gas 10 the teriany 4ir duct
for its use a8 supplementsl enargy soucce by Lhe rotary
kiln: and

discharging rematning materinl to the tertiary air duect for

its incarporetion to the crment clinksr onov & complete
wumbustion of the waste muleral is achisved,
Finglly it st be woderstond that the methed &od appd-
rafus for recoveriog eoergy from waste materials by com-
bustipn wsing a pottion of tertiary air, of the present inven-
ticn, is ool mited exclusively o the embodiments above
described and {lustrabed and that the posoms haviog ordi-
nary AL 1 the an can, wikh the eadhing previdnn by T
inwention, to make modificalions to the method and appa-
tatus For eecovering enstEy om waste malerals by com-
trustivn using & poction of tertary adr of the present inven-
tion, which will clearly be within of the trua iwvenrive
concept and of the scopa of the igvention which 15 ¢laimed
in the following claims.
What is clainsed 1s:
1. An apparatus for recovering energy from waste mele-
rials by combuation wsing hot bertiary adr for using in rotary
kilns having a caleiner and o tortiery air duct comprisiog:
vne or mers Fembuston chambers formed into the cal-
ciper lertiery ar feeding duct, cack having water cooled
reloasable releining moans therein for relaining the
waste material inside the combostion chamber uotil &
vomplete combusting is achieved by using o fraction of
tectiacy ain said walktr cooled wloamabls 1staining
means allowing the fiow of combustion gas and air
throngh Aself;
one or more feeding mears each connacted ta 8 combus-
fion chamber for feeding waste material to the com-
tmsticn chembier further avoiding the loss of heat or the
entrance of coal air from (e exterior into the combug-
lico chanhers through the feeding means; and

wiherein fe combuetion chamber delivers ket Aombustion
gus o the caletmer Bre Jiv use as supplomentdl waergy
source by the rotery kiln and remaining melcrial in
order to be incorporated to the cement clinker,

2. An appararus for recovering ensrgy from waste male-
rials by combuslion using teriary air 4s claimed (o claim 1,

Ve
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wherein he combuating chamber releansble relaining means
comprising a grill typs water cooled sliding retaining vulve.

3. Ay appargius for recovering costgy from weste mate-
rials by combustion using rertiary air as claimed in claim 1,
whargin the feediop means further avoiding the los of heal
or the enitaoce of cool alr from the exferior imto the
wombustion chambers, comprising a plurality of woter
cooled slidable valves.

4. An apparams for recovering energy from wasis mate-
rials by combugtion using terliary air s clabmed jo ¢lam 1,
whereln €ach combustion chamber comptising a duct, and
cach comtrestion chamber having:

a combustion portion verlically orented, includiog a
chitge openiog &f & superior end and an infarior end:
aod

& gas and wire discharge portion prolenging from the
infetior eod of the combustion portion, directly cop-
aceted to e caleiner, wherein 1he discharge portton is
inclined with respect to the combsiioa poction dowernds
the feeding duct in arder to reach and connect to said
feading dugt;

weler coaled valve meank laanied at the inferior cod of the
cormbustion portion, alowing the Aow of combustion
g5 and wiv trough itself; and

mrans for driving the watee ooalad valve méans,

& An apparstus for reeovering coergy from wesls mage-
rials by combueticn wsing lerliary air es claimed in claim 1,
wherein each combasting chamber comprising & duct having
& radratgular shaped cross sechon, and each combustion
chumber having:

& ¢ombuslion portion verlically oriented. ioclinding a
chetge opening &t & superlor eod apd an inferior ced;
and

i gas and wire dischange portion prolonging from the
inferioe end of the combustion portion, direetly con-
neoted to (e calziner, wherein {he dlscherge porion is
inclined with respoet to the combustion porlion Inwards
the feading duct it arder w eeach and conneci to ssid
Tesding fuct, .

water cooled valve meoans localed at fhe {nferbor sod of the
copebustion portion, allawing the Aew of combustion
gas and air through dieelf; god

meard for driving the water coolad valve means,

&, An apparatus for cecovering soeegy fom wasts mate-
riale by combustion using terliacy air s claimed in claim 1,
wherein cech freding mean comprising

& vertical eomduct, having: a feeding apectde al & siparior
end, & discharge opening dlrectly and bermatcally
connected to the combisdion chamber, sR open recsiv-
ing section, # middle cherge chamber mod 1 discherge
section; '

first valve means, loceted &l the top of the 0P caesiving
section;

mecans for driviog the frst velve mreans;

enaled valve means, Iocaied 8l the bottom of the middle
charge charmber; amed

moeans for driving the cooled valve means.

T An appararas for recovoring epestgy from wasle mate-
rials by sombustion using tertiary air es claimed in claim 1,
wherein ¢ach feeding mesn comprising:

a wertical conduct having a quadvapgilar shiped cross
secriot, having: a freding apertnre at a superior end, a
discharge apening direetly sod hermetically conpected
to the combustion chambet, =0 open recsiving section,
s middle charge chamber and a dischangs sealion;

first valow means, locaied at the op of the open rareiviog
section;

|
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means for driving the flmst valve means;

couled valve means, localed at dhe botom of the middls

charge chamher; apd

means for driving the ¢ooled valye moans.

&. An apparatus for recovering energy from wagte mble-
rials by combustion using ledisey air a5 cleimed in clatm 1,
wharein each combustion chamber comprising & dugt, eod
cach combustion chsmber baving:

& combustion pordon vertcally oriented, incleding =

charge opemdZ 2t & superier end and an inferine end;
and

4 gas and wire discharge paction prolonging from the
inferior ¢nd of the combustion porion, dizectly con-
neclsd 1o the calciose, whersin the discharge porton is
inelined wilh respest to the combustion portion towarcls
the faeding duet in order o reach and conneer to said
feeding duct;

valve means sllowing the fiow of combuation gas and air
through itself; and

means for driving the valve means,

wherein the valve messs compismg 4 cooled gall Gype
sliding relainfng walve, comprized by a plurality of
shiding rode coonected by @ borizootal connestivn
member, each rod passing twough & perforation Josated
at b inferior end of the combustion portion,

9. An spperatus fof reecvening energy fom waste mate-
rinls by combuston using teriary air as climed io claim L,
whercio cach combustion chamber comprising o duct baving
a quadrangular shaped cross ssation, and cach combustion
chamber huving:

1 combustion porion wertically orented, including &

charge opening at & seperior <od and an inferior cod;
and

e gee and wire discharge portion prolonging from the
inferior end of the combustion portinn, direcily cod-
pacted by the calcioer, wharsin the discharge porticn is
toclined with rsspect ie the combustion portion towerds
the Soeding duch In ooder w0 each aod conmens 1o waid
fecding duct;

welvi means allowing the Bow of combustion gas and air
trough Usclfy and

means for driving the valve meanos;

wherain the valve mesns somprisiog » cooled gl type
sliding retaining valve, comprised by Erur weter cooled
gliding rods connected by 2 horzonisl connacdon
member, ench rod pasaing trough a perfoestion locatad
at the inferior sod of the eombuston potion.

10. An appacatus for recovering snsrgy from waste male-
rials by oomstuestion wsing lerliary air as cleimed in dlaim 1.
wherein gach combustion chamber comprising a duct, and
cach combustion ~hamher having:

& wrmbustion portion vericelly ociented, inchding 2
charge opening 4t & supeniot end and an inferior end;
and

4 gk end wire discharge portion prolonging from the
inferior eod of the combustin portien, directly con-
neqted 10 the caloiner, whersin the discharge portion is
inclined with respest Lo the combusticn portion towards
the fseding duct in order 10 reach and commeed Lo said
fecding duct;

valwe mcans allovwing the fow of combustion gas and ai
through itsclf; and

meaps for driving the valve meaos,

wherein the ¥xlve means comprising & cooled grill Gpe
sUiding retaining welve, comprised by a plurality of
water cooled dliding rods connectad by 4 hocizontal

)
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COMMECEOR Toeimives, tach 1 passng tnroogh » perfo-
ration Jocated at the inferdor end of the combustion
portion; and

wherein the means e driving Lhe valye meens compris-
ing a pretmalic piston conpectad 1o a0 end of the
horizontal eonnection member for pushing of etey the
cooled teisining vabve io or oul of the combustion
chamber.

1. An apparatus for recevering snengy Ions wasts mate-
rials by combmsting nsing terliary air as claimed in claim I,
wherein oack combustion chambes comprising 2 ducl baving
& quadrangulat shapsd cross seotion, and each combusiion
chamber having:

4 combugdon porticn verlically orienied, cluding 2
chatge opening at a superior end and an inferior end;
aod

a gas spd wire discharge portion prolonging from the
inferior end of the combustion portion, directly cwo-
nected o e -calviner, whereln the discharge pomion i5
inclined with respect to the cambusifon portion towerds
the faeding duet in order to reach and connect to =aid
fooding duct;

valve mezns ailowing the Anw of combysiion gas and xr
through itself) ped

megns for doving the valve means;

wherein the valve meaus cumprising a cooled grill type
sliding retaining valve, comprised by four water aooled
sliding rods conpected by a horizastal conoeclion
membar, sach nd passing threrugh 2 perforaiion located
al the inferior end uf the combustion parlien; and

wherein the means for driving the valve meaans cocpris-
ing = pocumatic piston connected 1o en end af (he
harizantal comeetion member for pushing or eetry the
cooled relaining valve m oer oul of the combustion
chambet.

12, Au apperatus for recovering cocrgy from WegLS k-
rigls by combustion using terliary air as <laimed io claim 1,
wharein each feeding marn comgrisiog:

2 veriieal sonduat, having: 8 feeding aperture £t & Superior
end, a discharge opening directly mpd bermetleslly
aonngcted to the comtuustion chamber, an open meciv-
ing section, 3 middle chargs chamber and & discharge
SO

frst valve means, located at the lop of the open recedving
sccon;

menns for driving the fiest valve means;

cxeoled vadve means, Jacaterd ar the bottomn of the middle
charpe chamber;

means for driving the second velve means; and

wherein the ¢poled valve meads Comlprisiog 7 cenled
#liding gats which can horizenlally slide in for 1 closad
pogition, aod alide oul for an opened podibion of the
vertical comtuct, locabed at the end of the puddfe charys
chamhber and when closed, the gate complelely inalatcs
the superdor secliom of the vertical copdud from the
discharge ection and combustion chamber.

13. An apparatus for recovering energy from Wasle mite-
eiale by sominstion using tertiary air as claimed in claim 1,
wherein cach feeding mean comprising:

& vertical conduct, baving & quadrangufar shaped cross

serifen end having: a fecding aperture at a superior end,
o dischuge opeoing dircctly end hemwtically cos-
negied w by combustion chember, wn gpen wetiiing
seetlon, & middle charge chember and & discherge
sectiong

Arst walve means, located st the top of the open teceving
section;

m
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menr [or driving (e Sk valve means;

couled valve means, localed at the bottom of the middle

chamber;

means for driving the second yalve meaos;

wherein the firdt vabse meins comprising & shiding gua-
tranguler grte which can horznntafly slide in for a
closcd position, end stide out for an opensd position of
the vemical conchusct, Jocated at the top of the open
receiving section and whan closed, the gats complstely
alates the middle charge ssction of the vectical con-
duet from the exterior and

wherein the cocled valve meeme comprising & water
enaled sliliog ouadrmogular gate which cao bdaon-
tally slide 10 for & closed positinn, 4ed alide &ul for o
cpened poeition of ihe verlical conduet, located ik the
end af 1he middle charge chamber and when cloxd, the
gate completely isolates the supstior ecctions of the
verticel conduct from the discharge section and com-
busticn chamber

14, An apparatus for recovering snergy from waste mate-
rlals by combstisen wsing lertiery or 55 claimed i claim 1,
wherein cach ferding mean comprising:

& vertical conduct, having: a feeding aperture at 3 superinr
end, a discharge opening directly and hertnedeslly
connected 1o the combustion chamber, an open receiv-
ing section, & middle charge chamber end o dischargs
seclion;

firs! valve meens, located at the top of the open recsiving
gection;

meens for driving the it vaive means; and

cooled velve meens located af the ond of the middle
chiarge chamben

means for deiving the sacond velve means; wnd

wherein the peens for driving the first valve mens and
cooled valve means ench comprising a pocumatic pis-
ton that pushes or withdtaw & gote limide of out the
verlical conduct.

1%, An apperetue for cecovering ensegy from sraste mate-
tials by eombusiion Lsing tartiary air as claimed o claim 1,
wherein esch fasding mean comprising:

4 verlical conduct, heving & quadrengular CICES
saclion, baving: e fesding aparturs a1 o superior ead, a
discharge cpening direcly and bermetically comszied
to the combustion chamber, an epen receiving secliog,
a mriddle charge chambee and a discharge section;

first valve means, lockted at the top of the apen receiving
saction;

meane Eor driving the fimt valve menos; and

cooled valve means, Joceisd at the end of the widdle
cherge chamber;

means for driving the spcond valve meens; and

whatein the means for deiving the first valea means aod
cooled valve meuns cach comprising & poeutiatic pis-
ton that pustes or withdraw & gate inside or oul the
vertical conduct.

16 An epparaius Inr recovering energy from wasle mats-
ridls by eambisiion waing lertiary air 48 claimed in eleim 1,
whersin

esch combustion chamber comprising a duet haviog a8
musdmogular wuss seetinn, amd rach comlustive
chamber baving:

1 combugtion poctien vertically oriented, inelnding a
sherge opening 3 & seponion wod wad (e perfan-
tions borizontally aligned and located st an inferiog
and; amgd

1 gas and wire discharge portion prolonging from the
infecior cod of the eombustion partion, directly oon-
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nected In tha calsner, wherein the dischargs partion
is toclivcd with respect 40 lhe combuslicn pertion
towards the Feediog duct in order fo rezch agd
copnest to said feeding duct and having » fossil fusl
entrancs Jocsted near the coanectinn with the cal-
ciner;

acooled grill type sliding retaining valve, somprised by
four water cocled sliding rods connected by a bori-
zaninl connestion member, each rod passing theeugh
4 perforation iocated at the ioderior end of* tho
cralgtion puriim,

metns for sliding o sod out the grill tyge sliding
relalning valve eonrprisng & hydeanlic or pocumatie
pislon connectad to an eod of the borisootal connec-
tion member for pushing or reiry the retaining valve
in ot out of

the combustion chamber;

each Lediog means comprising:

a vertical conduct baving a quadrangnlar cooss settion,
havimg: & feeding apertire at a3 swpsror cod, 2
discherge opsning direetly sod hermetically cop-
nected lo the charge opsning of the combustion
porbon of & combustion chamber, an open receiving
section, a middle cherge chamber and a discharge
sRotim

fimt valve means, comprising 3 firs sliding quadrea-
gular gale which ¢an bodzootally shide in, for =
closed positing and oul foe an gpened position of the
vertical coaduer, loeated at an end of the apen
receiving section, spd when <losed, the gate com-
pletely isolates {he other sections of Lhe verticsl
conduct from the extedor; _

mebns for sliding in and out the Arat alidiog quedran-
gular gate, comprising & poeumalic pision that
pushes ar withdraw the gale insic: or out the verticsl
canduct;

serand valve means comprising 2 water cooled eliding
quadratpular gate which can horizontally slids in for
1 Thosed posilion wad sut fne s openkd priiion of
the vertical cenduct, located at the cod of the middle
charge chamber and when iosed, the gate com-
pletaly salxiea the supernior sectipons of the weriical
cootuet from ibe discharge saction and combustion
chambor; and

means for sliding {n and out the cooled sliding qua-
drangular gare, comprisiog a posumdtic piston thal
pushes er withdraw Lhe pate inside ar out the vertical
conduct.

17. An apparstus for cecovering energy from wasle mate-
rials by combustion wsing hot tertiary air ss ¢laimed o slaim
1, funier including delivering mesos, for delivering the
weste materdal directly to the feeding means.

18, An apparatus for recovesing enacgy Iroom waske mate-
rials by combusticn vsing bt tertary air a9 ¢laimed i slaim
10, further ineluding deliveriog means, for delivering the
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waste materdal directly 1o the apen racsiving section feeding
sperture of the feeding mesns, compdsing an horzonlal
sooveyor bell Jogsted at the same level of the fecding
gperture and an elevator for slevating the waste malerial
from the ground level to the comveyor bell level and deliv-
ering the wasm makeridl o the conveyor bell.
19. A spparntus for recovering ensrgy from wasts male-
mials a5 claimed in clam 1, wherein the wasta material
COmpTise whaole Lifes.
20. A apparais T teovering enegy om Waste mals-
hals s vieimed o cdwie 1, wherein the wasie maiefal
comprise wests material packe,
21. An apparetes for ceooverng cosgy from wasks mate-
ritls g8 claimed m clum 1, whereln the waste material
comprise whole tires aod wasle material packs,
23, A method for recovering cnergy from waate melerials
by combustion wsing tertary air for weing in rolary kilns
having & calsiner and a teniary air duct connected theraof
comprising:
burning waste maierial inside a combustion chamber
formead ok the galeiner fecliary air feeding duct nsiog
a freciion of terlixcy air aoef cetedning the materisl
Thersin for a prodecnndmed amauot of fme for alew-
ing a complere decomposition of the combustible por-
Yoo ol The Weske wd 3 tompiete conftrustion of the
waslt;
discharging the hot comimstion gas 10 the trtiary air duet
fior its use as supplemental energy soures by the motacy
Kin: and

dischacging remeining material to the tertiary eir duet Gor
ifs incorporatjon Io 1he coment clinker once & complels
combusticn of the wasts maleral is achicved.

3. A method 85 claimed o cleim 23, wwhensin the tem-
perature of the terijary air is from betwesan about 850 degraes
C 1o Lo Y00 degrees L.

24, A method as claimed in clym 22, whersin the dme
necsssary for achieving & complets decomposilion of the
enmbuatihle porton of tha waste and a completa combustion
of the waste is; from 30 to THY seconds,

25, A methnd as cleimed in olaim 23, whersin the romain-
ing material is discharged to the tertiary air duct by grasity.

26, A methed 28 claimed m clain 22, wherein i 18
achievad 1 combuglion tempersiure of from 1,200 dogrees C
to 1,400 degrees O

27, A method as claimed in claim 22, wherein the com-
plet enenbuation is achisved thanks to an excess of oxygen
of more thas o 300%.

28, A method 25 cloimed 1o claim 22, whersin the wasie
material comprise whole lies.

29, A meibod as claimed in claim 22, wherein the wasle
material comprise wasle material packs,

0. A method as claiimed io claim 22, wherein the wasle
materin] comprize Whole fres and waste malerid picks.
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vantion as defined in the following claimz,

Clalmg

1.

An apparatus for recovaring anergy from waste me-
terals by combustion uslng hot terilary air for using
in rotary kilng having a calclner {5 and a tertiary air
duct cpmprising: one ormore comiustion chambers
{1, 2} formed Ino tha calciner tertiary airfaading duct
{3, 4}, esch having water cookad ralensshle retaining
Means (9) therein for retaining the wasta material
inside the combustion chamber {1, 2Y unlil 2 com-
plate cambustion is achisyed by using a fraction of
tartiary air, sald water cooled relaasakle relalhing
maans {9) allowing tha flow of combwstion gas and
alr through itself; cha of mone feeding means {13,
14) sach connacted to a combustion chamber (1, 2)
for feading waste material ta the combustion cham-
Ber (1, 2) further evolding the loss of heat or the an-
tranca of cool alr from the exterior inta the combus-
tinn chambers {1, 23 thraugh tha feeding means; and
wharein the combusiion chamber {1, 2 dalivers hol
tombuellon gas to the calcinar (5) far Its Use as sup-
plamantal energy source by the ratary Kin end re-
maining material in order t be incorporated to the
cemant dinkar.

An apparatus for recovering anergy from waste me-
tatlals by combusiion using bsriiary air as cleimad In
Claim 1, wherein tha combusiion chamber (1, 2) -
laasahia retalning means comprising a grll kype wa-
ter cooled sliding retaining valve (9],

An apparatus for recovering energy from waste me-
tarials by combusiion ueing tartiary alr az claimed in
Claim 4, wharein the feeding means {13, 14} iurher
voiding the loss of heat ar the entrance of cook air
from the axtaror Inte the combueeton chambers (1,
23, comprising a pluralily of water cooled slidable
vahvas ().

An apparatus for recovering energy from waste ma-
tatials by combustien Lelng terfary alr as claimed In
taim 1, whemin sach sombustion chamber (1, 2)
comprising a duct {3, 4), and each combustion cham-
bar {1, 2) having: a combustion porton (B) vertically
ofianted, inciud ng acharga ogering (7 at 4 supermar
gng and art Ideror end (8); and a gas and wire dis-
charge portion {10) profonging from the inferior end
of the combustlon portlon (8), directly connecded to
iha calciner {51, whareln the dischanga portion (10}
i inclingd with respect to the combyzion portion {8)
twards the feading duct (3, 4] in order o reach and
tonned 1o ssid feeding duct; waher cocled valve
means located at tha infarlor end of the combusilon
portion {6}, sllowing the flow of combustion gas and
airtrough itsslf; and means (12) for driving the watar
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cooled valva means (9).

An apparatus for recoves|ng anengy from waste me-
terials by combustlon using tertiary alr a8 claimed in
glaim 1 wherein each feeding means (13, 14) com-
prising: avertlzal conduct, having: afeeding aperture
{14a] at a superior and, a discharge opening {13}
directly and hermellcally cannected io tha cambus-
tion ehamber (8}, an open receiving section {15}, &
tmidde chargs chambar {17)and a dischanga sactioh
{18): first valve maans (18), locatsd st the top of the
tpen receiving settion {16} means for Sriving he
flrat valve mesns (217 cooled valve maens, [ocatad
at the botlom of the middle chamge chambar (17);
and resana {22) far driving the cooled valve maans.

An Bpparatus for recovering energy Trom waste ma-
tarials by combustien walng tertlary alras claimad in
claim 1, wherein each combustion chamber (1, 2)
cormmpring aduct (3, 4), andeach combuation charn-
ber {1, 2) having: a combustion porien (6] verticalty
orientet, includinga charge pening (7} &t a superior
end end an Infariorend; and agas and wined|acharge
portion {10) prolonging from the inferior end of the
combUgtion portion {6), dinactly connachad ta tha cal-
ginar {55, wherain 1he discharge pertien {10} is in-
clired with réspact o the cambustion portion {6} te-
warde the feeding duet (3, 4) In ordar to reach and
connect io said feeding duc (3, 4}, valve means al-
lowiny the flow of combustion gas and alr through
itself; and means for driving the valve means, where-
In ihe valve masns compising a cocled grill typa
sliding retaining valve (3}, compnsed by a plurakty
of slicing rods (8a} connected by 2 horizontal con-
naction mambar (8h), aach rod {8a) passing trough
a perforation (8t} located &t the inferior and of the
cambustion pardlon {8).

An apparatus for recover ng ensngy frmwasta ma-
tarials by combustion using tarlary alr a2 daimed in
claim 1, wherein each combustion chamber {1, 2}
compising a duct, and sach combustion chamber
{1, 2) having: a combustion portion (B} vertically ori-
ented, Including a charga opaning {¥) at a superior
end and aninfariorend; and agasandwire discharga
portion {10} prolonging from the inferior end of ihs
wombustion porilon (B), dinactly connedled to the cal-
siner {3}, whergin the discharge portion (10} s in-
elinad with respect 1o tha combustion portion (&) 1o-
wards the faeding duct (3, 4) in ordar i reach and
connact 1o sald feeding ducl (3, 4}, valve mesans al-
ity the flow of combustion gas and &ir through
itself; and means for ddving the velvemeans; whars-
in the valve maans comprising a cooled grill type
sliding retalning valve {9}, comprised by a plurality
of wailsr cosled sliding rods {82) connecled by & hoy-
lzonial connestion membear (8b), each rod (8a) pass-
ing through & perforation (Bc) located at the infarior

e
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end of the combustion portion {(6), and wharein the
means for driving the valve means comprising a
pheurnatic pleton {12} connacted to an end of the
horizontal connacdion member for pushing or ratry
the cocled retalning valva (9 In o ot of the com-
bustion chambar {1).

An apparatus far racoverng anandy from waste ma-
terials by combuslion using tarfiary air as claimed in
clalm 1, whereln aach feading mean {13, 14} com-
prising: averlical conduct, having: 8 faading apertura
{14a) a1 & superior and, a discharge opaning (15)
directly and harmetically connected to the combus-
tion chamber (1. 2), an cpen retaiving section (16},
a middia charge chamber {17) and a discharga sec-
tion (18); first valve meens (19), localed &t the top
of the cpen recalving saction {16} means (20) for
driving tha firsl valve means; cocled valve maans,
located at the baotterm of tha middle eharge chamber
{17); teans {22) for driving the second valva rmzans,
and whemin the cooled valye means comprising a
conlad sliding gate {21) which can hotizontally slide
infor o tlosrd postion, and slhde oul for an onenee
position of the vertlcal condud, located at the end of
the middle charga chamber {17} ard whan dosad,
the gate complataly isslates the superior seclions of
the vartical canduct from the discharge section (18)
and combustion chantber (18).

An apparatus for recovering enggy from waste ma-
tarials by combustion using teriary alr as claimed in
claim 1, wharaln egeh feading mean (13, 14} com-
priging: a vartical conduct, having a quadrangukar
shaped croas saction and having: e feedng aperture
{14a} at a superior ond, a discharge opaning (15)
diractly and harmetically connected to the combus-
tion chamber (1, 2), an open recalving sectlon {16),
a micdle charge charber (57 and & tiztharge sec-
tior {18); firat valve maans, Incated at the top of the
open raceiving section (16); means for diving the
first vaive means; cooled valve means, kocated al
fhe boltom of the middlke charge chamber {$7);
means for driving the second valve means; wherein
thn firsl valva maans comprising & slkling quadran-
gular gale {19) which can horizontally =llda In for a
closed positicn, and side out for an opened position
of the vartical conduct, located at the tap of the opan
recalving section (18) and when closed, the gate
complately [solates tha middle charge section {17}
of tha vertical condurt from the exterior; and wherein
the coolad valve meana comprising & water cotled
sliding quadrangulargate {21)which can horizonally
slide in for & ciosed posion, and shide out for an
opanad positian of the vartical conduct, locatad at
the end of the middla charge chambar {17 yand when
closad, the gate conp letaly |solates 1he superior gec-
tions of the vertical conduct from the discharge seo-
tion {18} and combustion chamber (1, 2}

i
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10. Apparalus for recovering energy from wasbe mata-

1.

rigls by combustion using tartiary air as claimed in
clalm 1, wherein aach feed/ng mean {13, 14) com-
prising: avartical conduct, having: afesding aperturs
{14a) at a superar end, a discharge opening {15}
directly and hamatically connacted 1o the combus-
tion chamber (1, 2}, &1 opan receiving sedtion (16),
2 middla chamge charbar {17% and & discharge sat-
tign {18); first vaive means, localed at the top of the
open racalving section; means for driving the first
valve maang, and conled valva meana, loated at
the and of the middle charge chamber {17); means
far drving tha second valve rmeans; snd wheraln the
means for driving the fimt valve means ard codled
vale maans each comprsing a pnsumatic piston
{20, 221 that pushes ar withdraw a gate inside or out
the varical conduct.

An apparetus for recovering enamy fromwasts ma-
tarals by combusticn uaing tartiary elras clalmed in
claim 1, whereim each combustion chamber {1, 2}
compriging & duct{2, 4) hawving a quadrangular cross
seeton, ane each cornbuetion charteer 1, 2)having:
a combustion pertion (6 vertically criented, induding
a8 charge opening {7) at 8 superler end and three
paiforations (8c} horizentzlly alignad and located al
anirfarlor end; and a gas and wine dlacharga portion
{10} prolonging from the nferior end of tha combus-
tion portion (&), directiy connected ko thacalciner {3),
whoreln the diacharge portlon {10} I indinad with
respact to the combustion portion (5} towards 1he
faading duct {3, 4) In ordar to reach and eonnect to
said feeding duct (3, 4} and hawving a fossil fuel en-
trance located near the connection with the calcner
{5% & coclad grilltype sliding ratetnlng valve (9), com-
prised by four waler cooled sliding rods (8a) con-
nected by a horzental connaction member {8k},
sach rod passing inrough a perteration {Bc) lecatad
al the Inferor end of the combustion partlon (8Y;
rmaana for sliding in and out the giill ypa sliding re-
taining vahve (8} comprising & ydravlic or preumatic
plston (20, 22} connectad iz an end of the horlzantal
conneciion memberfor pushing or retry the retaining
valva In or out of ihe combustion charmber each
feeding means {13,14) comprising: a varlcal con-
duct having @ quadrangular cross section, having: a
faeding aparture (14a)at a suparicrand, adlecharge
opening {15) directly and hermetically cannacted o
tha charge opening {7) of the combustion parlan {6}
of a combualion chambar {1, 2), an open receiving
sactlan {16), a middla charge chamber {17) and &
discharge sacion{18}; first valve meana, comprising
a first sliding Quadranguiar gate {15 which can hor-
izontally 6lide in, for a closad positlon and oul for an
cpenad positicn of tha vartical conduct, located at
an end of the oper recelying sactlen (15}, and when
tlosed, the gate complately isolates the other sac-
tions of thevertical conduct from the exderior, means

| (6
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for sliding in and out the first sliding quadrangular
gate, comprising a pneumatic piston{2®that pushes
or withdraw the gate Inslde or oul ihe vertlcal con-
duct; second valva means comprising 2 water cooled
slidingquadrangulargate (21ywhich can hadzontaily
slide in for a closed pesition and out for an apened
pealilch of tha vartical conduct, located at the end af
the middls charga chamber {17} and whan dosad,
the gate complstely isclates the supsrar seclions of
the vertical condunt from the dischange saetlon {18)
and combustion chamber (1, 2); and maans for slid-
ing [nand out the cocled aliding quadrangular gata,
comgnsing 8 pnaumatic piston (22} that pushes or
':ithdrawthﬂ gate {21} inside or out the verlical con-
ek, :

An apparatue for recovaing anangy fromwasta me-
tarials by camizustion using hot ledbiary zir a5 claimed
inclaim 1, furthar [neluding delivaring maane, for de-
llvering the weste matarlal direclly 1o the feading
maans.

An apparatus for recovering energy fromwaste ma-
farlals by combustlon using hotlartlary alras tlalmed
In claim 10, further Including delvarng means, far
delivering the wasle matarial dinectty to the open re-
calving saction feading aperture of the feeding
means, Lomprising an horizontal corveyor bell (23]
locatad al the Bame lavel of the faeding apartire (14}
and an elevator {24} for slevaling the waste material
from ihe ground lavel to the conveyer balt leve! {23)
and dalivering tha wasta matetal to the conveyor
balt {23},

An apparats for racovenng enemgy from waste me-
tarials as daimed In clalim 1, wharsin iha wasta ma-
tarlal compriee whole tires or wasta matatal packs.

Amethodfor tecovering snergy fromwastamaterlals
by combustion using tertiary air far using in rokary
klins having & calcinar (5) and & tertlary air duct (3,
4} connected thareof compriglng: burming waste me-
terial inside a comhustion chamber {1, 2] formad info
the calciner {5} tertlary air faeding duct {3, 4) using
a fracllon of tertiary air and retaining 1ha materiat
tharein for a predetermined amount of time for allow-
ing a complels decomposition of the combustble
portion of the waste and a complate cormbuséion of
thewaeta; discharging the hot corrbustlon gas tolhe
tertiary air duct (3, 4) for its use as supplamental
£NBrgy BOUTE by 1ha mitary kiin; and dlscharging re-
malnlng meleral to the tartlary air duct for s [ncor-
poration iz the cemeant clinker once a complets com-
buslion of the wasts material ia achleved.

A method a8 claimed In clalm 15, whensln 1he tem-
perature of the tertiary air is from between about £50
degress C 10 o 900 degrees C.
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18,

18,

& method as clalmad In cajm 15, whereln tha 1me
necassary for achieving & complete dacomposition
of the combugtible porlian {8) of the wasle and a
comgplete combustion of tha waste is: from B0 to 120
saconds.

A mathod as claimed In ¢laim 15, whensin the re-
mialning matarial s discharged to tha terlary alr duct

(3, 4} by gravity,

A method ag dalmed In clalm 158, wheraln it

achieved a combustion temperature of frem 1,200
dagrees C o 1,400 degresg C.

. A method as clalimead inctaim 15, whereln the com-

plate combustion & achieved thanks to an exoess of
oxygen of mome than a 300%.

21. A method as claimed in ¢laim 15, whenein the waste

material comprize whole tires or waeta material
packs.

Falentanspriiche

1.

2.

Ein Gerdt fur die RUckgevwinnung von Energie aus
Abfallstoffan durch Verbrannung unter Varwandung
von halltar Terti@duft fir den Elnsatz In Drehéfen mit
einem Kalzinkerofen (5) und einem Tertidduflkanal
mit folgenden Tellen: elné oder mahrare Yerbran-
nungskammem {1, 2}, dis im Tertidrzuluftkanal des
Kakzinlerofens (3, 4) gostattat aind und |ewalls was-
sengekihite Kishare Rickhaltamittel {3} darin haben,
umn dis Abfallstoffe in der Yerhrennungskammer (1,
2) 2urlickzuhalten, ble &lne komplette Varsrannung
unter Wersandung eines Bruchanteils ven Tertianuft
arzlalt lat, wobel dia wassergekhiten Rllckhaiternit-
tal {9)den Fluf von Yerbrennungegas und Luftdurch
gla selbet hindurch zulzesen: Ein oder mehrens Zu-
fuhrungamittal {13, 14}, von denen jedes mit einer
Vertrennungskammer {1, 2) verbunden isi urn der
Varbrennungskammet {1, 21 Abfatistoffe zuzufiihran
und femer Hizawariust cder der Sirdritt kalter Luft
von auflan durch das Zuthrungsmittal in die Ver-
brennungskammermn (1, 2) zuvermeiden; Lind wobai
dis Verbresnungskammear {1, 2} heifbes Veriren-
nungagas an den Kelzinierafan (5) fir selreh Nulzan
als zusatzllche Energlequslle durch den Drahofen
llefart und das verblefbende Matatial fitr dla Einar-
baitung in den Zementklinker.

Eln Gerdt filr dia Rickgewinhung von Energla aus
Abfallstoffen durch Verbrennung unter Verwendung
von Terlignult nach Anspruch 1, wobal das [Gebare
Rikckhalermitel dar Yemrennungskammer {1, 2} ein
gltterartiyas wessargeklhites verschlobbares Rick-
haiteventil () umfaikt,
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nach der OS-Scurlft 1. 7od.%oo. Aln Teil aer Kiolluft zenn
tibar DHizen %, %a, Yb surf cie sinfallewis Ggutschicht bzw.
nach ohen ln aern Kithler 8 elnwefiiirt werdan.

In der Decke 4er Brennkammer 4 kann im Bedarfsfalie ein
Hilfgbreaner Ve mit abwirts ~erichieter Flumwe an:iveordnet
gein, Danit lssst sien verhindern, dass die Flawmme des
Bonptbranners 7 z welt nach ohen abralenkt aird. auch

karm durch die Hilfshreprer 7a im Bedarfaralle ein lagh-
brenner deg Gutes erfolren, wie weiter unten erliutert alrd,

Die Rilckwand des Fillschachtz 3 ist z.B. parallel zur
Bégchuneafliche 5, oder such enders zeneist, dureh eipe riir :
die Feusrwase durchlissise Flatte 10 abrezchlossen, hinter \
der ein kastenrérmizer Gassammelrvaum 11 mit dem Boden 1< /
liept. aus diesen Kasten lisst sich eln rezelbarer Teil der /
Feusr<ase absau-sn, winrend der Rest iiber eine Haube od.dgl. L
cherhalb des Pilllschachtes, durch das Schiittget €, das sich ' '
im Fillschacht 3 betfindet, sezogen wird, Jurch diese Mass-

Iahme lassen sich die Helsgoess belisbig aufwetelilt, - je

nach Anforderung des Sinterprozessea - durch die Gutachichy

ziehen, wie es in abb. 1 durch Pfsile darpestsllty isi.:

Maschinelle ZTinrichtunzen werden dabsl durch die ldber 1500 ¢
hegigpen Gase nicht mrefahrdet. Damit iet dle Bteuerung des
finterprogzesses iiber die Gugseite ysewdhrleistet. Dle erfin-
dunzeeemigg geredelte Gutzufithrung wird wie folgt erreleht:

Den Boden des Flillachachte blldet Einﬁ,-WEnijﬂtan im vorde~
ven Teil verschlebbare Platte oder ein Sehieber 13, der um

eiln bestirmtes Mass vor- und suriickbeweat werden sann, s9-

dage dile zarpebrunnte ohere Schicht der Bachungstrliche 5

sum sbsbupz sntseder in dem darunter llegenden Eiihler & oder
aber cuf einen zweiten darunter liezenden Schieber 14 zul
Nachbrennen yebracht wird. Disser zweite Schisber 14 wird von
ﬁntan 1t einem Teil der Kiihlluft fiir den Kilhler 8§ beaursehlagy,
und vernindert eine zu hohe Temperatur dieses Bchiebers 14

im gnsrafehrenen Zustand. . o

409838/0529
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SPECIFICATION
Mathad of utilizing waste tires

The prasant inventlon ralatas ta 8 mathod of effectively utilizing waeta tires 56 fuel in apparetug for
producing gameant

Recently, the tragtment of used waste tires hes becoma a graat problem with development of tha
automobila industry, Waata tirea havs bawp partlally directly used effactivaly for fenders of ships ang
fish fectores &t spa tut the amount of tires usad in this way Is vary small, When waste tires ara
subjected to buming, public nuirence peablars of Black smoke, UnEeasant oaauTs, and the amisslon of
nitregen gxides and sulphour oxides accur.

Tha pragent inventora kaving studied the effective vtillzatlan of waste tires having & heat enargy of
about 8000 kesl/ky, end B a reault have devalopad the method according to the presant Inventlion.

The prazont invention provides s methed 'of utillzing waeta tires In en apparatug Tor producing

" gement by means of a rotary kiln, which comprizes charging waste tires or erushad waste tirs placas a3

1L
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fual to a pasltion where tha ges tamperature in the apparstus I 800-—1 400 10 an amount of not
rrore than 60% of the total used fuel calculated as hent enargy. .

It 33 wall krmown thet, in tha production of cement, combustibfe substances such ea spoil are
cherged mio the productlon apparatus for effactively utllizing the gensrated heet in the stepa of
praheating end calcining the starting materlata of the semant ar far svercoming the probiam of
nitrogen oxides, but the combustible svbstance in this cese |5 2 powdar. By contragt, the wasts tres or
erughed waste tire placas utllized in the present Invention hava & size of not laes then B mm, The weste
tires dlrecily used without crushing ars not limited in the size, if the tre can be charged into the rotary
Kila. In ganeral, tires for pasesnger cars, trucks, and buzek are preferabie. If waste tiras ara erughed to g
gize of logg than &§ mam, tha particles may be transported by gas flow and ara not nacasasriy bumt at the
desglred zone, and the tomperature of the axhaust gas may bs ralsed and the heat anergy not efficlently
used. and the fah sucking the exhaust gas may b thermally damaged ar agglormeration may ocour in &
augpension praheater rasulting In clogging of tha ¢y¢lene, and stebls oparation fora lohg period of tima
bucotmes difflcult.

Tha charglng of wagta tirea a5 auch le more prafarabla than that of crughed weata tira piscas
becausa finely cruched pleces are bumt naar the back of the kiln while whels wasta tires anter the 1nner
portfon af the retary kiln and the buming zona s lengthenad, o that the reducing state edvantageous
for reducing the amount of nhrogen oxldas (NOx} can be malntained along g lang Zone. Alsa, in the case
of crushed tire pleces, thera |5 a danger of finaly divided powder being formad, go thet stakis oparation
for o long tima may be adverssly affected as mentionad abave. Furthermore, it is very difficult to crugh 8
wegle tire Into 8 glven ghape iy means of prosently known crusham and the crushad pleces have an
Irragular shape and problems ara llable to be cavssd in tha traneferring gystem inte the kiln, but In tha
casa of whele waste tires the transferring means presently generally usad In @ tire factory can be
advantagecusly directly utllzed. .

WWhen the waste tires or crushed waste tire pieces vre charged inta a zape where the tarmperetura
of the exhaugt gag [8 higher than @00°C, they immediataly gtart burnfng and concurrently a part tharaof
1 sublected to dry distiflation owing to the hoeting and genarate reducing combustitls substances, The
combustible subetances reduce and decompose nitrogen oxldes generated from the mefn bumer of the
rotary kiln by using the starting materials for the cement as catalysts, and the production of camant
whereln the axhoust gas Is low n nitogoan oxldes can b effectad, When the waste tires or crushed
weste tra pfaces ara charged inta a zone wherg the termpersture of tha exhaust ges ia lower than
600L, if the grushad partlcles are fina In slze, the particles are transferred to a low temperatura zone by
tha exhoust gas flow, and when the pertlciss are coarss they stay at that poaltion and biack emcke Is
gengrated dua to Incompleta combustien and unpleasant odours and nitrogan axides and sulphur oxides
due te nitrogen ahd sulfur contalned in a waste tire 11salf are penerated.

Whan a wasta tirg 3 chargad toward 8 2one where the tamperaturs of the axhaust gaE s higher
than 1,400°C, for example tha buming zone ¢ the front of the rotary Kiin, 1015 expenalve to obtaln finely
divided powdar. Also, In the case of granvier or massiva crushed places, the buming speed I3 glow, so
that it [3 dIfflcult 1o malntain the temperaturs of the Buming zone. I particular, in the cose of massive
erughed places or whaole tires, tha charglng Inte the buming zona bacomes difficult. Accordingly, 28
regards the apperatug for produping cament uslng a rotary kiln, In the case of the rotery kin alons the
waate tirss are chargad [Rio the prehasting one ur tha calzining zone from tha back or tha sida of the
rotary klin. In the cage of an apperatus pravided with 8 cyclone svatem of prehaater or caleinlng furnace,
the waste tires 2re charged into a position whera the temperature of the exhaust gas |8 higher then
600°C In tha accompanying [netallstlon, for exampla tha standlng duct at the back of the ratary kin or
the celsining furnaca, Bt additlon to the abova descr|bad positions.

The amount of ywasts tiree or crushed waste tire plecas charged dass not hinder the productian of
tha egment end (8 not more than 60% of the heat anargy of tha total uaed fuel. YWhan thla amaunt
axcaeda B0%, tamparature stebility et the burring 2one In the rotery Kin bacomas dificult to obtatn and
tha quslity of the carnent is adverssly affactad snd such an amount Is therefora not praferalle.

In genaral, B faw parcent of 2inc oxlda (ZnO} |3 compounded In timae during the producilon thumoft
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ua a vulcanlzation promoting assistant. It has been reported in Sth Cament Chamiatry Intermational
Sympoalum Eegay, Vol 2, P 444—4E32 that when more than 0.07 5% of Zn s contamed in cement,

_ the setting of the semant I3 retarded. According to experiments, whon Zni 1a contalned in en amount of

G
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25

maore than 0.06%, the satting time defined In JIS AB2Q1 Is not satisfled and further the amount of

unbumt carbion (ncreases, so thet ehating of the prohaater grows and the syclone becomes cloggad.

Thearetors, the amount of waste tires or crushed wasta tires charged |s prafarably oot mgee than 155,

mare prafarably 5—10%, of the.heat enargy of tha tota! usad fuel.

When stael 1= contalned in the waste tirea, steel is oxidlzed at the caleining zona and buming zona
and effactively acts as & part of tha stertlng materla! of the cemant.
The prasant Inventlon has the following advantages.

{10 AJarge amaunt of waste tires can be utlllzed.

{2} Slnga waste Hres are used as fuel. tha heat anergy of tha rubber lmelf can be effectivaly utilized.

{3} It Ts expanalve to obtain fAnely divigad tirs powder but In the method of the present invention reughly
crushed pleces having & graln siza of more-than & mm cen be utilized, and the obtezining of such
crushad places (5 8 gimple procasa.

(4] Tha quallty of tha obteingd cernant & not sdversaly atfected.

6} Publlc nuieance dua to Burnling of wasts trs does not secur. Indeed, the emeount of nftrogan ox{des
generatad In thi conventional productlon of cament gar be raduced.

{B] Wazte tlras can be used directly without crushing, so that thls methad is advantagedus h view of the
nolse end coat of crushing.

171 Waste tires Incivding steef can be directly used in the apparatus for produdng cement.

The invention will bs further describad with refarence to the following Nustrathee Examples.

EXAMPLE 1

Wasta tlres were charged from B feader of starting matarlal provided at the bagk of & wat systam
rotery kiin heving a diemster of 3,460 mm &nd e length of 68,300 mm and provided with a boiler. The
obitafned rasuite are shawn (0. Takie 1. The waste tirea contalned 20% of ateesl.
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{54) Anlage und Verfahren gur Horstellung von Zementklinker

(57) Die Erlindung beiritht alng Anlage sowle ein
Yerfahren zur Herstellung von Zemertkinker aus
Zemantrghmaterial rlt einar Vo shandbungsstule (1)
for dag Zamerdrobmaterial, inem Branncfan (2) zum
Fertigbrennen des  Zementilinkers, alner dam
Brarmufor: mil der Vorbehandiungsatule verbindendan
Ahgasieliung (3}, einem Kohler (4) zum KORen des
gebrannben Zemeriklinkers eowie einem an de Abgas-
[eitung (3) angebundenen Reaktar wr Erzeugung elnes
Brenngeses awes Abfallstaftan, insbesondera aus Altrei-
1an. Der Reakior kgt BI2 Vargagungsreaktor [5) auegabil-
det und mit darn Kilhler (4) Oher aline Teriruftaliung
{8) derart varbunden, dan wenigstans sin Tail der Akl
des Kihlers als Vargasungsmittal im Realdor verwend-
bar igt. Obar aine Einrlchiung (8) wird dis dem Reaktor
abar dle Tertarlutiait iy zugetdhrta Tertdriulimange in
AbhBrgigheait wan der Fallhohe der Abtallstofa undfoder
der Temperotur Im Roskdor pesteuert,
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fuels, specially whole tires, inlo volatiles and coal, 1o be
used a9 allernatve fusls, and meatal, ihe apparztus compris-
ing: & feeding zone wherein the sobid fuels are feed to the
apparatue, a gasifyiog zooc into which the solid Bucls arc
processed, oblaining & geseous faction, coal and metal;
cooled grills controlling the bed permeability and perma-
pence tme of the solid fusls at the pesifylng zone; and 2
discharging ronc imo which the resultani cosl and metal arc
discharged.
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inelude meens to controf the permanence time of the solid
fusl al the caleination point, to be oplimized for cach type of
solid fuel,

[GG31] Tiis still apoiher objective of e present fnvention
7 provids an epparans sod melhod for fractiopaling alter-
native solid fuels, of the above disclnsed nature which

includes means for contralling permesbility.

[0032] Itis sdll o cmam objecisve of the presant inventien
to provide an apparains and method for frectooaiing aler-
native solid fucls, of (he abowve disclosed onature, in which
fucl substitution perceotage schdeved is bigher than 40%,
which i higher then the fusl subsiitulinon parcentages
achieved by the actual methods and apparatusss.

fO033] These and other objscts and advantages of the
apparanis and method for fragtionalmg altecnative solid
fuels, of the prosent invention will become appareat to those
persons heving an ordinery skill in the art, from the follow-
ing dstaflcd description of the cmbodiments of the invention
which will be made with referenos 0 e LRUIPENYE
drawings.

BRIEF DESCRIFTION OF THE DIRAWINGS

[0034] FIG. 1 is a front view of the apparatus for frac-
tiopating alternative solid fuels of the preasnol invention;
[0035] FIG. 218 s diagram of 4 cement planl, including the
apparatus for fractiopating alternative solid fusls of the
present ioventon in & fimt embodiment of use;

[(0038] FIG.3isadiagram of a coment planl, including the
appargtus for fractionatipg alternmative solid fuels of che
present invsnlion in 4 second embodiment of use;

[003F] PiG.4isadiagram of a coment planl, including the
appatatus for fractiopating alternative solid fusls of the
present iovention {o & third embodiment of use;

[003E] FI{. 5isa disgram of 2 cement planl, including the
apparatus for fractionating alternative solid fuels of the
present ioveolion in & fourth embodiment of nse;

[0039] FIG. 613 a diagram of 2 cement plan, including the
eppersbus for fractionating altemative solid fucls of the
preseot Invention in a fifth cobediment of use;

[0048] PIG. T is a disgram of a thermoelectrical plant,
including the spparans for fraetionating alizrnative solid
fuels of the present invention as anclher smbodiment of use;

DETAL ED DESCRTPTION GF THE
INVENTIGN

[0D41] The invention will now be described referring 1o a
preferred embodiment thereof, fllusirated in (he accompa-
nying drawings wherein the same signs and mumbems, refor
io ihe same parts of the shown Ggures.

[00#2] Reforring to FIG, 1, ibe appacatus for fTactionating
alternetive solid fue] comprises:

[P043] gasifying means consisling of & mein eolump 1
having & first end 2 and a second snd 3, aad inelnding:

00dd) @ fooding zonc F, heving.

[0045] valve means including one or more faeding
vilvas

Mar, 28, 2002

[0646] comprising gates d, &', lpcated at the Feed-
ing zooc F, in which the solid fucls § arc fed, and
which arc opencd and closed for a convenient time
add sequence i order 1o feed the solid fuels § 1o
the place wherein the combustion will take place;

[00:47] driving means for the feeding valves {not
shown) which could be hydraulic motors, k2 apen
(litting) rnd clost (loweriag) said feeding valves
44,

[048] & gasifying zone G locatsd below the fecding
zone F, having:

[0049] input means for hot alr § which is used for
the combustiog of the salid fuels §; coming fom
a suitable sonres (oot dlusirated) which could be,
in case of applying ibe present mvenlion lo 4
rotery kiln for producing cement, tha 1erliary air
duct or the clinker cooler;

TRST  inpuk wewms § for cool air comdpg foom a
suitable souree such s an air pump;

[51]  mesh meats comprising one of Mo alter-
nelely loiraduced and withdrawn eooled grills 2,
¥, 7* bevipg ioteroal pipes (oot showo), inlo
which cocl air or waler is circulated by meens of
& pump, said coolsd grills controlling the bed
permeability and permanence bme of the solid
fucls § at the gasifying zone G and are able to be
withdrawn in order to discherge the cosl snd
galids_ after the separation of volatile and solids is
pchisved, to a discharging zone I} avoiding the
formation of very hord agglomerates which are
wvery difficult 10 remove;

[0052] deiving means for the cooled goills (gat
sbown) which operatively inmoduce or withdraw
suid cooled grills 7, T, T

(53] & duct § ime which the volatiles arc dis-
charged from the gasifying zone G for funther use,
said volatiles sennng a8 supplementsl fuel;

[M)54] & discharging zone I locsted below the gas-
ifying zone G having:

[M55] valve mesns inclediog ooe are more dis-
charging wvalves comprising gales 9, 9 which
receive the coal C and solkds, such &8 wire W,
coming from the gasifier O and witich are opsned
it & coovenient Hme in order 1o dischargs the coal
and solids C from the apperatus; and

[0036] s discherging opeming H located below the
discharging valves 9, ¥ 1o discharge the coal C
and solids, such as wire W, from Lhe apparats,

[6657] [Itis to bo understood kat, the gasifying means can
be & vertical columa wherein the Ezeding zone, the gasifying
zoae und the dischaeging Zone are placed in 2 downwrardly
gequencs, orelse it can he a borlzonlal chamber wherein che
feoding zooe, the gasifying zooe and the dischargiog zone
arc placed in a side by side fashion, apd in this embodiment
it weuld be peeded & mechanical feeding device ineluding an
bwdrenlic eylinder snd pision dssembly (ot showm).

[0658] The apparatus of the présent invention can be used
for fractionating continuously balches of supplemenial fusl,
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such 48 whole Hres, 0 that when a frst batch of burning
maeos! s placed gt toe feeding valves 4,4 which are
inilially closed, » second batch may be slresdy at the
gusifying zone G, whetein the cooled grills 7, 7, 7 aze
sequentially opened at pradelermined Gmes, dependiag oo
i charactorislice—such a8 size—of the supplemental fiel
heing processed, thus controlling the bed permeability and
permancnce time, and aveiding the formation of agglomer-
ates mside e ayparatus, The grill coolip medns (oot
shewe) yyoid that the pipes farming the grill loss mechani-
ea] properties due to overheating er comosiel :

[0059] When the last cooled grill is opened 7"—if the
ApPRTATS bas oS tnan one grilt—, the resuliaot cosl © and
solids, such 55 wire W, dre discharged to the discharge valve
9, which I opened at a conventent 1ime a5 well as the olher
discharge valves %' —io cese that the apparatus has mere
than ope dizcherge valve—, when a predetermined amount
of coal C apd solids W are oblained.

[0060] The last feeding valve 4 is opeged discharging the
supplemental fuel to the firsl eooled grill 7, 88 scon as this
is cmplisd. '
[M061] Therefors, the apparatus of the prescnt invention
can be fed wilh whole tires, without problems such & wire
entanpling, oblaining a commlets separation of volatile, coal
and wire.

[00627  Although it was meatinned (hat the apparatusof the
presont invention has an input of bot air &, it # 480 suitable
to operate withoul a hot air input when there i Dot svailable.

[0063] As it was meniioned, cue of the applications of the
present invention is 4t the cement indusiry, in which the
installation of the present apparatus is a1 4 relaty eementkiln
or calciner, vsing wholc or ehredded tires a5 supplemental
firel.

[M064] Referring b FIG, 2, a flrst possible embodiment of
use of the apparatus of the presenl inventiog B, ot a rotary
cement kila, {5 by nstalling the apparara at the back ond of
the cement kiln, feeding the apparary with whole or shred-
ded lires T, jmjectng air form the atmosphere A, laking hot
air from Lhe teriary air duel 9—if the Jilo has & lortiary air
duct—, and discharging the volstiles ¥ 1o (he pre-calemer o
calemer 10 w substitote primary fuel M, and dscharging
wire W and fite coel C 1o the kiln input 11 1o substiute
pricacy fuel. The wite is integrated to (he elinker K,
subsiituting part of the iron required in the form of an oxide.
The myin advastagesof deis from ol use @t that toe volatiles
are bumed where it iz required. Therefore there is less
tendency Lo form hot points and agglomerades # e loput of
the kilg, than in ke cass in which all the aitemative fuel ix
dircetly fed to the kiln,

[0055] Referiog o FIG, 3, 2 sccond possible embodiment
of use, i5 as desarived in the Arst one, but sdditiopelly
discharging the wire W to the cutzide of the apparalus aod
of the rotary kilo 12, i containers or Io & copveyor belt {not
sbown), This way of uss is suitable For the production of
whils cemnent in which the iron oxide coptent is l&ss than in
e oroTmel comant.

[&&] Referrng to FIG. 4 a third possible ¢mbodiment of
use, is as deserlbed in the sooond one, but discharging the
lire coal C o the main burner 33, The madn whvantage of
discharging the tire cosl C to the main buraer 13 is that &
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higher percentage of primary fuel substitution can be
achicved meilcly because the tire coal C Is bumed in the
main burper 13 after reaching the limit of cocrgy amount
subatituted il the pre-calciner.

[0067] Rckerring to FIG, 4, n fourth possible embodiment
of use consisls oo weing e residual air fom (e clinker
cooler 14 which is hoiter than the aimnsphare air, instead of
using hat air from the leniary air duct B, The volatiles ¥ arc
discharged and bumsd in the main burner 13 and the tire coal
C is dischargsd to the culciner 10, achieving a higher
perceatage of primary fuel sehstitution. Tn this case, the wire
W is dischanged oulside of the apparats apd of the rotary
kiln 12, w cootainsrs or to & conveycr bell (Dot soowr).
Thersfore it is possible the spplication of the recuperatar B
of the presenl invention al kilng withoul s pre-calemer.

[M068] Referring to FIG. 6, a Afth possible ¢mbodiment of
Use is gs described in the fourth ene, but discharging the tire
coal C 1o the main burner £3. Tharefors i is plsn possible the
gpplication of the recuperator R of the present invenlion at
kilns wittrout 2 pre-calciner

[0069] Refoming again to FIG. 1, a sixth possible cobodi-
ment of vac 1% a5 deseribed o the firsl one, but, instexd of
using whals or shredded Lires, altormative solid fucls baving
similar or the same propecties of the tres, are wsed, 1.8, 50
that a residne similar to coal ba abtpined.

[0070] Although it has been mentioned thal tha sppararus
of the preseat vention can be used at the stment indusoy,
it can be used at aoy kind of industry having industeial kilns,
For cxample, referring to the FIG, 7, it can be vsed at a2
thermoelectrical plant or any ather industrial kiln, discharg-
fng the volariles ¥ and {ire coal £ 1w the main burmer 15, and
discharging the wire W to outside of the spparatus.

[0371] The method for fractiodating allecnative solid
fuels, specindy whols tives, scoording (o the preasat nven-
tion comprises the steps of;

[0072] providing an apparatus including » gasifier wherein
the solid fuels will be partislly burned and the volatles enill
be smitted;

[0073] feading the altsramive solid fucl 15 the gasifying
2ot of the apparatus;

[00T4] providing caol air o the gesifier from the atmo-
sphere and if possible hot air from a suitable source;

[0075] partially burning the alternative solid fucls into the
gasying zoot neidl mosh of the wowies v betn aoiiled,
coal with a minimum content of volatiles i3 obtained, and the
non combusiible solids are separated:

[0076] discharging the volatilee from the gasifier to an
{ndustrial kiln wherein the substitution of primary fusl will
be made;

[0077] discharging the resultant casl end golids from the
gasifier by gravity ot any other known means to an industrial
kifn wherein the substilution of primary fus] will be made or
o a eonveyor bell or to 8 cootiner for futher use.

[O078]  Aliongh i wes desoribed that d la prorrided bon ol
1% the pasifier from o suitable source, it is suitabile to make
the combuation with cool air ondy.

[0079] Fnally U must be understood thar the spparaius aud
method for fraetiooating alternative sobid fuels of the present
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In order to makes sure, for coment chinker production lines
with blown injection of dispersible solld fusls such ns, oo
cxample, cval dust, Inlo the calcinatar which is provided
with fuel, that an opan flame does not occur &t the fuel
injection peint, it is propesed weoneding to the inveniion that
tha firel is fed into 2 meal iolake box that has a sloping rew
meal chute and deflector slide and is armngrd on the outside
of the calcinator and connected to it through 2 wall opening
and the fucl is pro-mixed with the pre-heated caw meal there,
and then introduced via the deflactor slide jnto the reaction
section of ibe calcinatar in order to form a gas-raw meal-
sohid fuel-suspension that is uniformly distribuied.
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[W23]  Asis apparent from the focegring specifieation, he
iwenticn i3 susceptible of being embodied with various
alterations and modilicstions which may differ particularky
tront thoge that e been described in the preceding spect-
fieation and description. It should be understood Ihat wu
wish 10 embody within 1he seope of 1be palent warranoted
hereom all such modidications as reasonably and properly
cranle wilhin the scope of vur contdbulion o the arl.

The embodimenis of the nvention 1 which an exclusive

properly o privilege is clabimed are defined as Tollows:

1. A process [or fescing dispersible solid fuels imie a
caleinamor of 1 sysem for oanubaeing cement ¢linkess
made of coment cavs mcal, which rase mia] 5 prebeated o
a hest exchianger system, waleingted o the calcinator pro-
wided will the fuel and bakes into cement clinker in a Tolacy
tillar kiln, whersby the pre-heated cement Taw meal o fed
intes the reaction seotion of thé caleinarar via & meal inlake
bk Lhate bas & sloping raw meal chule apd deflector alide and
is arranged oo dhe owside ol the caleinatoe and connegied 10
i through o wall opeoiog. The steps ompIsing:

feading the fwel inte the meal inlake box and pre-mixing
the Tuel with the pre-heitsd raw meal there inlo a
mixture, wnel then intmducing the mixture vis the
deflector slide into the reaction seclion of the ealeinator
in oeler 10 torm a pas-raw meal-solid fucl-suspension
that s wniformly disoribuled.

May 15, 2003

2. The process aceording 1o claim L, whereln the fucl is
teansporled poermatically and a cooveyanee speed of the
et ragsport of the Tuel is reduced prion 10 ealey i
the meal iorake O

3. A doviee for feeding dispersible solidd foels ino s
calvinalor of o system for manulacturing cement clinkers
made of cement faw meal, which aw meal 15 prebeated o
4 heat exchunger $ystem, caleinared in the cabeinator pro-
vided with the fnel and baked Into corent clinker ina tolary
tbwlar kiln, wherehy a meal intake box that has a sloping
rawe mesak chote smod deflectior slide is arcanged on 1he aursigle
al the calyinatsy wnd eomnected Wil fheough 2 wall opeoing,
and whercin the heal inlzke box has at least one nozzle for
injeeting 1he fuel in arder w pre-mix the fucl with the
pre-heated raw meal into a mixture prior to the introduction
al the mixlwe inf 3 reaction section of e caleinator,

4. “The device aocording 1o alaim 3, wheeein the at leas
ong nozzle for injecting the fucl is areanged onc of above and
to a sidy on (e onéaal anlake hox.

5 The devien aconiding to claim 3, further including a
eolveyance line {for poneumatically transporting the fuel o
the nwal fulake box

£, The dovice dcvording W ohaim 3, ot medolats
deflector disk positioned in the conveyanes ling for Ibrol-
tling & eonveyanye spesd al the el prior 1o i Tojection il
rhe mesl inlake box,

74

>

5



’ US 2003015016141

az Patent Application Publication o Pob. No.: US 2003/0150161 Al

as United States

Garcia-Segovia et al,

{43y Pob, Date: Aug, 14, 2003

{547 APPARATUS AND METHOD FOR
FRACTIONATING ALTERNATIVE SOLIDy
FUELS

(*3)  Ioventors; Armando Garcia-Segovia, Nucvo Leon
{MX); Luls Ramon Faras-Mnrtlnez,
Nuevo Leon (MX); Jose Javier
Gerzo-Ondarze, Nuevo Leap (MX);
Jorge Berrup-Castanon, Nugvo Leono
(MX); Heetor Agustin
Captug-Martines, Mucva Lecn (MX);
Angel Cugvas-Mariinez, Nusva Leon

(MX)

Comespondence Address:

AHREI MAN, FRAYNE & SCHWAB
150 East 42nd St

New York NY 10017-3§12 {US)
Appl. Mo.! 1228721

Filed: Ang. 26, 2002

Ralated 1.8, AppHration Dala

(21)
(22)

{63) Contimvation-in-pert of applicatios Ko. 09/389,851,

filed oo Sep. 2, 195%, now sbandoned.

Publlcatice, Clasification

(3 1 QR C. 1 Y e R s L1 ] [
(523 US. €L o, 38162 R; 48/51; 4%/8%; 48/119;
481197 R: 48/197 FM; 422/184.1;
422187, 422/188; 422/189;
422/198

{57y ABSTRACT

An apparaius and s methnd Fractionate solid fuels, especially
whole res, into metsl as well as volatiles and coal 1o be
used as allernative fuels. The spparetus includes o feeding
zone whermin the solid fuels are Ed to tho appemtis, 8
gasifying zone inle which the solid fuels arc processcd,
chteining & gascous fraction, ooal, and mels); sooled grlls
contralling the bed permeability and permanenes me of the
solid fuals at the gasifiing zone; and a discharging zooe into
which the resuliant coal and metal we dischenred, in which
the solid fusl esal and solid 2od gaseous fractions follow o
path inside the apperains throegh the feeding zone, the
gesifying zons and discherging zone, and in which the gascs
inside the appacatus follow a path that is co-curreat with the
solid fuel fractions path inside the apparatus.
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reginn; introducing at least & portion of said exhaust gas
from said heating regon ints said heat-iccomposing region
to heat-decompose sald combustible material apd © gensr
ate & combustihle pes therefrom; intradecing daid combus-
tible gas from seid baat-decomposing region intn said pre-
heating or calcinaling rogion, snd; burning said combusiible
gas it said preheating or caleineting region to preheat or
calcinate said comen! material,

[0032] IE there wers applicd cagled grills (as in Kleen's
pakeat) under the operatimg condidons of Ogawa's metnod,
the Kl gas woukd fow counlercurrent to the feaditg path
theough the gasifying zope, thus causing lnw melliog com-
pounds arried by the kiln gas (Na, 0, Na,30,, K50, et
lo go np and solidify and form miners] deposits on the grill.
Such deposiis would avoid the movement of he cooled gl
for discharging the wire,

[0033] Furbsrmore, since the hot kila pas would reack the
cooled grills, the wire would frequently mell on the grill aod
on e refractory walls.

BRIEF SUMMARY OF THE INVENTION

[0034] Applicanl caried out several tests in beéoch scale
models using conntercurrenl models aod fhe melling of the
wits bappened twdce a5 many Soes as the co-cureeol madal.
Therafare, il iz much sagier 1o control the gesifier o mini-
mize Wire melting wheo il is opersted sith the sir lowing
concurrenily with the solid fucl.

[M35] The change from counlereurreat e co-Curwsnt s
very important sinee & person having an ordisary skill in the
an would say that 3 countercurend gasifier is kineijcally and
thepmodyoimically superior than s co-current one. How-
gver, 10 view of the results obidined by applicant's experi-
ments fOt thn conchude thet The co-owment modsl hae
advantages over the pdor art cougtercurrent model.

[0038]) Since chemical spgiocems koow that & countercur-
rent heal exchanger & more cffivicnt thap a co-cument ooz,
the fact that i eo-current gasifler bas advantages ever &
couptercurrent one bas 1o be proved by means of experi-
mentation. The aforessid xperimentalion shows that e
development of the co-gurent eoncept end model is nel
abrvioue.

[037] Therefore, if a person akilled in the art propos to
combine Sicinbiss’s, Ogawa's and Eleen’s dexjgos in ordsr
o producs an apparstus for gesifying whole dres, the
resulting design would ned work propesly becauss the cown-
lerourrent model causcs the melting of the wire oo the cooled
grill, Alse, the wsc of hor Zas formy the kiln, carrying low
melling point compaunds peaduee build ups oo the oooled
grills thet causes a lot of operaiion prablems.

[0038] Finally, it shoutd be noted that:

[0039] 1. Nooc of he apparstuses and methods disclossd
in the Steinbiss, Kleen and Ogawa patenis are capable of
conlifuously fractionating whole iires while discharging the
wica thereaf, wilbowl entangling the wire inside the appa-
rarus, aod while achicving & fuel substiuion of greater then
10,

[04] 2. None of the refercnces disclose the capability of
avolding bot spots, reducing atmospheres apd build-ups
which are chasrved when the coal and wire ane discharged
in the kiln after the combusiion of whole tires. .
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[D041] Note should alag be raken that sven considering the
combinetion of the shove efnrred patenls, they 4o oal tkach,
disclose of suggesl bow to schieve an zpparatus for frac-
tionating alteroetive solid Fuels {(especially whols tires)
having the following characteristics:

[0042] 1. Heviog the capadity of cogtinuously fractionat-
ing whole iires withou! wire entsoglemenis due to the mesh
which allows o 1he coolinusus discharge of wire from the
EppATALE,

[0043] 2. Wherein the mesh for contmlling the residence
time of the materiai {o be burpcd at the gasifying zone bave
cooling means for pooling the surface of the gales eod
avoidigg the melting of the material oo the gete Wwhen
burned.

[D044] 3. Capability of achieving a fusl snbatitusion pec-
centage of greater than 10%, without the formatios of
‘bild-ups.

[D3457 4. Ability to avoid secondary effects, such &5 the
formation of hol spots or reducing atmagpheres.

{0046] 5. Easily adaptable 1o any type of mdustrial kiln,

[0047] Considering the above refered problems, appli-
cants developed an apparatus and a method for frectiooatiog
witerneiine sobid fuels, eapecially whole tires, {no veladls
atel coal, to be used a9 allernative Brels, and metal, which
uscs the co-current model,

[Ond%] Applicenr's epparatus and method provide means
to separate 1he maidual carbon and volatik of burned selid
fuels, a5 well as the wire produced by the combustion of the
whels tires, Fuahermore, there are indluded means to con-
trol the permanence time of dwe solid fuel at the gasifying
zone of the appacans, which ¢an be optimized for esch type
of solid fucl.

f0049] Applicani’s apparatms comprises & main culumn
having = fecding zome, inchiding ome or more feeding
valves; & lot air inpul, providing s hot air current et
follows the same path as the solid fucls fnside the gasifier;
driving means are provided for cpening and closing said
foeding valves; » gaeifing 2o0s located below the feading
zone, having a cool alr isput ¢oming ftom & suilable seurce
such a5 a0 &ir pump; [F possiok ap ioput for bol air which
iz used for the combusiien of the s0lid fuels, coming from
a suitable source: ong or mort alternately foroduced and
withdrawn cooled grills controlling the permeabitity asd
permapsoce lime of the solid fuel at the gasifying Zonc; 8
gasifier duct i0 which the volatlm are dischasged from the
gasifying 2ong to (he main burner or other suflable 2one of
the ilo or pre-heater wherain the apparams of (he present
inveniien witl be used; & discharging zone located below the
gasifyipg 2oae having ooe ore more discherging valves
which rective the coal and solids coming from the gasificr
aod which are opeoed al & comvenienl time in ofder to
diseharge the aoal and solids from the apparatus; and a
discharging opeaipg situated below the dscharging valves.

[ORS0]  Appiicant's apparams wses e co-clemol mode o
which the air follows the same direction as the solid fusls
inside (he gasificr, avoiding the teturo of hel air fonm the kiln
carrying low melling point compounds whioh may selidify
on the cooled grills and avoiding the melting of wire on the
cooled grills and on the wails of the gasifier.
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[0051] Applicant's method comprises: providing an appa-
ratus including & gesifier whereln (he selid Buels wall be
parlially burned and the volgtiies will be emitied; foeding the
alterostive solid fuel 1o the gasifying 2one of the appararus;
providing & bot pie curzent (bar DBowy the same path as the
polid fucls ioside the gasjfier; providing cool air to the
gasificr and if possible hot sir Bom & suitabls sourcs;
parlially burning the alicrnative solid fusls inlo the gasifydng
zore unlil mest of the volatiss have been emitied, coal with
a minimum cootent, of volatiles is obtained, and the non
combuslible solids arc scparated; discharging the volatiles
from the gaslfier for further wse; and discharging the result-
ant coal and solids from the gasifier by gravity or any other
Inown means.

[0052] Wuh applicant's apparahis and method, the fuel
substiturion percentage achieved can be highsr than 40%,
which iz higher than the fnel substitutinn percentages
achieved by the sctual known methods and apparatuscs.

[0053] I is therefore & caain objective of the present
invention, to provide an apperatus and a method for free-
tipmating altcrnative solid fusls thet uses the oir Bow oo-
currénl madel inside the gasifier.

[034] Tiis alsp & main chjective of the present invention
to provide an apparams and melhod for fractonating alter-
native solid fuels, of the above disclosed paure, which
provide means to separate the volatles and the wsidual coal,
to be used as alteroative fucls, and the oon combustible
solids, produced by the parrial combusiion of the solid fyels.

[00a3] It is soother objective of the pressnl invention to
provide an apparatus and method for factionating alterna-
tive solid fuels, of the sbove disclosed nature, which provids
means lo saparate the wire produced by the combustion of
whole tires.

[0086] Iiis also & maln chjestive of the prescat invention
10 provide an apparatus apd meibod for Eactiopaling alter-
native solid fucls, of the abewe disclosed palure, which
includs means ro coatrol (he permanenss time of the solid
fuel al the calcimation point, ko be opimized for each type of
wolid foel,

[D057] Iiis still another objsetive of the present invention
to provide an apparatus and method for Enctionaling alter
pative solid fuels, of the sbove disclossd nature which
includes means for contralling permeabitity.

[0048] Iiis etill a main objective of (he present invenlion
10 provide an spparams and method for fractionaling alter
native sobid fuels, of the above disclosed oature, {o which
fuel substibnion peroenisgs achieved is higher than 40%,
which is higher than the fuel substiulion perccotages
achicved by the sotual methods and apparatuscs,

[DD5%] These and other objects and advantages of the
apparetis and method for fraclionaling allernabive solid
fusels, of the present invention will become apparent. to those
peranns having an oedinary skill in the art, from the followe-
ing detailed description of the embodiments of the invention
which will be made with referencs to the accompanying
drawings.
ERIEF DESCRIFTION OF THE SEVERAL
VIEWS OF THE DRAWINGE

[0080] FIG. 1 is a froot wew of the apparatus for Frac-
tionating alternative solid fuels of the present invenlion.

150"
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[0061] FIG.2isa diagram of a cement plang, including the
apparatus for Fractiomuting alteroative solid fusls of (he
present invention in a first emhodiment of wse,

f0062] FIG, 3 is a diagrem of a cement plant, including the
apparatus for fractionating slcroative solid fucls of Lhe
present invention st & sécand embodiment of vse.

[0053] FIG. 4 is a diagramof a cement plant, including the
apparatus for fracuoneting aliersative solid fuels of the
present invention in & third embodiment of use.

[0064] FIG. 5 is a diagram of a cement plant, includfng the
apparatus for Fractonafing altecnative solid fuels of the
present invention 1o & fourth embodimenl of wse.

[D055]  FIG. 6is a dingram of o cement plant, including the
sppacatus for Eractionating albecoative solid fnels of the
present invention in & ffth smbodiment of use.

[0066] FIG. 7 is a disgram of a thermoelscircal plast,
including the apperatus for Imctionading sliecnacihve solid
fueke of ihe prezam laventon a3 ancthar embodiment of use.

[0067] FIG. 8§ is & top view of the meshigrill of the present
inventioa showing the cooling means.

DETAILEL DESCRIFTION OF THE
INVENTION

[0068] The invention will be described reforring to e
preferred embodiment thersof, Glnstrated io the accompa-
nying drawings wherein the same signs and oumbers, refer
1o the zame parts of the shown fgures.

[0069] Reforriog to FIG. L the apparatus for fractionating
alternative sobid fuel inclodes:

[0070] gasifying means having & main columa ]
having a first end 2 and & second cad 3, and includ-
ing:

[0071] = fseding wone F, having:

[0072]  wvalve means ipeluding one or morc feod-
ing valves comprising pates 4, 4, located at the
feeding zoow F, io which the solid fuels 5 are
fed, apd which am opened and closed for a
convenient time sod sequence in order to feed
the solid fuels S 10 fhe place whercin the
combrustion Wil 1aks place;

[0n73] driviog means for the Eeading valves (not
shown) which could be hydraulie moters, for
opening and clesing said feeding valves 4,4

[Y4] & gasifying zone G located below (e feed-
ing one F, baving:

[007%] ioput weans for bol air 8 which is wsed
for the eombustion of the solid frels 8, coming
from a suilable souree (pol illusirated) which
could be, in ¢ase of applying ihe preseat ioven-
licn to a rotery ko for producing cement, the
tertinry adr duel of 1he clinker cooler, with such
input means providing a hot air curreot that is
co-currant with the path that follow the solid
Buels oside the apparatus;

[0076} inpul mveans 6 for cool air comiog from a
suatable sowrce such AS 4o air puomp;
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[0077] rewaining meins compriging ape O more
alteroarcly inirocuced and withimwn caoled
mesh andior grills 7, 7', 7" having imlernal pipes
P a3 pooling means, snch as mesh 7 with pipes
P shown in FIG. §; aod '

(78] driving means 20, such a8 molers and/or
pumps, are copabla of substaptiafly andfer
totally introchacing andfor withdrawing the
mesh andfor grills, such as gril? 7 in F1G. 8, [nto
e patrwwy of The TMtrele, with sobsamiisl
and/or total withdrawal pllowing the processed
tires to pass through the pathways of the appa-
radus uncbstracted and eo avaid build-up end/or
clogging of material in the pathways, with cool
air or water i5 eirculated intn the pipes P by
mesns of » pump, said cooled grills conbolling
the bed permeability and permanepce rime of
the salid fusle S o4 the gasifripy Tone G and ee
gbls 1o be withdrawn in order lo discharge the
coal and solids, affer the separation af welatile
ant salids iz achieved, 1o a discharging zone D
avoiding the melting of wire or any matter on
the grlls, with the driving means 20 for the
gocled grills, as shown in FIG, ¥, which opera-
tively inrodusce or withdraw said cooled prills
LT

[0079] a duct B into which volatiles are dis-
tharged Erom the gasifying zane G for fanher
use, ssid volatiles scrving a5 supplementat fuel;

[D0RA] 2 discharging zone [ Jocated belaw the
gesifying zooe G having:

fO0E1]  valve means including one ore more dis-
chaging walves comprsiog gaes 9, I which
reeeive 1he eopl © and solids, sch a8 wims W,
coming from 1be gasifler G and wioch are
opeaed ar B convenient Wme in order 1o dis-
charge the coal snd solids C from the apparatus;
and

[2(82] = dischargiog opening H located below
the discharging valves or gates 9, 9' o discharge
the coa)  apd solids, such as wire W, from the
apparatus.

[0083) Ttisto be understood that the gasifying means may
be 2 verticel column wherein the feading zooe, the pasifying
zope and the discharging zons are placed in o dowowardly
Sequenes, of tlst, it can be & borizoctal chamber wherntin the
feeding zane, e grsifylog zooe and the discharging zooe
are placed in 4 swide by side fishinn, and in this embodiment
it would be nesdad & mechanical feeding devios in¢iuding an
bydraulic cylinder and piston assembly (oot showd),

[DD84] The epperatus of the present imvention, operating at
& tapiperatune betwesn about 900° C and about 1150° C.,
cen he used for fractionating contimeonsly hatches of suppls-
mental fuel, sueh as whols tires, so thet when a first beich of
burnittg materidl is placed at the feeding valves 44' which
ate pnddally closed, 3 second badeh moy e deedy o e
gasifying 700 G, whersin the cooled grills %, 7, 7" ate
sequentially opeoed at prodetermined times, depending on
the characteristics, such as siz, of the supplemental fue]
being processed, thus controlling the bed penmesbulily and
permanence wme, aod avoiding the fnemating af apglomer
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gtes inside the apparams Tha grill cooling means {eot
showny woid thet the wpes fomming \be goll lnee mechazi-
cal propertics dus (o averheating or cormsion.

[D08S] When the last cooled grill ia opensd T, i the
apparatus hes core than one grill, the resuliant ocal © and
solids, such as wire W, are discharged Lo 1hs discharge valve
9, which is opensd ar 8 convenicnt lime as well a5 (he other
dincharge valves U, in caxe thar the apparatus has morc than
o dischatpe walve, when % predermined wnoam of coal
C snd golids W are obtained.

[0085] The last feeding vabs 4' s opened discharglog the
supplemental fuel Lo the frst cocled grill 7, as soon s this
is emptied.

[0087] Therefors, the apperatus of the present lnvention
can be fed with whole Lires, without problems such as wiee
eolingling, obtaining a complete saparation of volatile, codl
and wire.

[0086] Although it was meokioned that the apparatus of the
present invention has an input of bot air & it is algp suitable
to operste without o hot ai mput #heo (wre is oot available.

[0D89] As it was mentioned, one of the spplications of the
prtsent imvention 35 3t tne comdml indusry, in which the
ingrallation of the present apparafus is at a rofary ceméot kiln
or caleinator, using whole or shredded tires as supplemental
fuel.

[00R0] Refsrming 1o FIG. 2, a first possible eabodiement of
ust of 1he apparaius of the present inveotion R, ai a rotary
cement kdln, is by installing the apparatus al the back cod of
te wemak kiln, fording the apparnms wit whole o shred-
ded tires T, injecting sir form tbe atmosphere A, laking bot
wir from the tertiary air duct 19, if the Kiln has a pertiary air
duct, and discharging the velaiiles ¥ to the pra-calejoator or
calcinator 10 to substitate primary fuel M, and discharging
wire W and tre coal C to the Eiln {oput 11 o sobslints
primary fuel. The wire is integrated L the clinker K,
substituting part of the fron required in the form of an oxide,
Tha main advamapes of this formn ol use arethat the wolatiies
are burned where it Is required. Therefore there it leas
tendency to form bot polots sod aggiomerates at the input of
the kdln, than io the case in which all (hs ellernative fiuel is
direcily fed 10 the Kilo,

[0021] Refering w FIG, 3, n sscund possible cmbodiment
of use, is a5 described in ke dirst oos, but additonsly
discharging tat wire W to the ostside of the apparane wnd
of the rolary kiln 12, 1o conteiners or 1 a comveyor belt {not
shown). This way of use is suitable for the production of
white cement in which 1be iran oxide content is Jess thao in
the nomoal coment.

[00%2] Referring 1o FEG. 4, a third possible embodiment
of use, ia a3 described in the second ooe, but discharging the
tirs goal © to the main bureee B3 The main sdventage of
discharging the tirc ogal € to the main burmer 13 is that 2
higher peeentage of primery fucl substitution can he
achieved mainly because the tre coal € is burned in the
madp burger 13 after reaching the limit of energy smount
substinufed at the pre-calcinabor



