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Bogota, D. C., 6 de Abril de 2005

Doctor

RAMIRO CASTRO DUQUE

Representante VITRO CORPORATIVO, S. A.DEC. V.

ASUNTO Radicacién No. 00-30855
Tramite 002
Evento 001
Actuacion 430,
Oficio n 12591
Folios 012

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica

1) Documentos estudiados:

a) Para el presente estudio se tendrdn en cuenta el capitulo descriptivo,
comprendido en los folios 5 a 17 de la solicitud en estudio.

b) Para el presente estudio se tendrdn en cuenta los dibujos comprendidos
en los folios 77 a 84 de la solicitud en estudio.

c) Para el presente estudio se tendrd en cuenta el capltulo reivindicatorio que
comprende 13 reivindicaciones en los folios 73 a 76 de la solicitud en
estudio.

d) Conforme lo establece los articulos 9, 10 y 11 de la decision 488 de Ia
Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 28 de abril de 2000, y en el momento de la radicacién Sl se
reclamo prioridad de la primera solicitud presentada en Estados Unidos
US 09/307388.

2) Objeto de la invencién

a) Las reivindicaciones 1 a 13 de la solicitud en estudio se refieren a (1.-) un
método para preparar cargas pre-reaccionadas de material primas, exentas
de bidxido de carbono, para la produccion de férmulas de vidrio, que
comprende: a. seleccionar substancias que contienen sistemas
moleculares de sllice-sodio, silice-sodio-calcio, silice-sodio-magnesio,
silice-calcio-magnesio, sllice-sodio-calcio-magnesio, que tengan
temperaturas de reaccion que no forman fase liquida y que tienen
temperaturas de liberacion de CO2, y que se encuentran localizados en
puntos invariantes o de puntos en una linea que conecta puntos invariantes
de diagramas de fases de dichos sistemas moleculares; b. mezclar
cantidades estequiométricas de las substancias seleccionadas o mezclas
de las mismas, hasta completar cercanamente una férmula molecular de
vidrio deseada; y c. hacer reaccionar la mezcla a una temperatura que no
forme una fase liquida para producir la férmula molecular de vidrio deseada.
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b) El anterior procedimiento busca mejores formas de fabricar vidrio.

¢) Segun la Clasificacién Internacional de Patentes, la codificaciéon para esta
solicitud corresponde a C 03 B 1/00.

3) Claridad de la Solicitud

a) El artficulo 28 de la Decisiéon 486 de la Comision de la Comunidad Andina
de Naciones establece

"La descripcibn deberé divulgar la invencibn de manera
suficientemente clara y completa para su comprension y para que
una persona capacitada en la materia técnica correspondiente
pueda ejecutaria”

La descripcién no es clara toda vez que la redaccion es ambigua y no se
ajusta a los términos técnicos de uso comin.

I) Técnicamente no existen las "cargas pre- reaccionadas de materias
primas®. Los compuestos reaccionan 0 no reaccionan, pero no existen
los compuestos pre —reaccionados 0 pos-reaccionados. Es un absurdo.

i) De acuerdo a lo leldo, el objetivo no puede ser “producir formulas de
vidrio®. Lo que se ftrata es de “producir vidrio de diferentes
formulaciones”. Es muy diferente

lii) Es absurdo que el solicitante diga que se mezclan cantidades
estequiométricas de sustancias seleccionadas de minerales naturales,
minerales parciaimente tratados etc. Un técnico habla de cantidades
estequiométricas cuando muestra claramente una reaccion quimica de
dos o mas reactantes claramente establecidos (formulas moleculares) y
de sus relaciones. No se puede afirmar que existen relaciones
estequiométricas de compuestos no identificados. No se puede afirar
que existen cantidades estequiométricas de minerales, sean naturales o
sintéticos, o intermedios de los mismos, pues no estéan identificados los
reactantes. Un mineral dificimente es 100% un compuesto puro. Un
mineral generaimente es una mezcla de un sinnimero de compuestos
diferentes. Por io mismo, no puede afirmarse que se pueden emplear
mezclas estequiométricas cuando ni siquiera se han identificado los
compuestos.

iv) La expresidn “sistemas moleculares” es demasiado imprecisa y, por io
tanto, ambigua. Técnicamente no tiene ningdn significado vélido. Es
posible que el solicitante se esté refiiendo a compuestos. Pero para
eso existen expresiones técnicas validas.

v) Los diagramas de fases se configuran para mostrar el comportamiento
de varios compuestos mezclados o en reaccién. Sin embargo,
técnicamente no existen en dichos diagramas “puntos invariantes®. No
es claro a lo que se refiere el salicitante.

vi}) No existen técnicamente los "compuestos pre- descompuestos”. Es un
absurdo.

vii) El folio 14 es un caos. Palabras en inglés, términos desconocidos, etc.
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viil)Etc.

La solicitud debe ser nuevamente redactada de forma completa y donde se
eliminen todas las incoherencias, ambigliedades y términos no empleados
en la técnica usual.

Por lo anterior, la presente solicitud no cumple con el articulo 28 de la
Decisidn 486.

b) El articulo 30 de la Decisién 486 de la Comisién de la Comunidad Andina
establece que

‘Las reivindicaciones definidn la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcion. Las reivindicaciones
podran ser independientes 0 dependientes. Una reivindicacién sera
independiente cuando defina la materia que se desea proteger Sin
referencia a oira reivindicacidon anterior. Una reivindicacibn serd
dependiente cuando defina la materia que se desea proteger
refiriéndose a una reivindicacién anterior. Una reivindicacion serd
dependiente cuando defina la materia que se desea proteger
refiriéndose a una reivindicacion anterior.- Una reivindicacion que
se refiera a dos 0 més reivindicaciones anteriores se considerara
reivindicacion dependiente miitiple.”

El capitulo reivindicatorio no es daro toda vez que:

i) Todas las objeciones planteadas para el capitulo descriptivo aqui son
aplicables.

ii) El soiicitante es muy ambiguo en las reivindicaciones. Un mineral
parciaimente es demasiado general. El obtener una formula molecular
de vidrio deseada es demasiado ambiguo. El tener productos
intermedios de minerales tratados es muy ambiguo. Etc.

De acuerdo a lo anterior, el capitulo reivindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la
Decision 486.

4) Determinacién del Estado de la Técnica
El articulo 16 de la Decisién 486 de la Comisién aestablece:

‘El estado de la técnica comprenderd todo lo que haya sido
accesible al publico por una descripcibn escrita u oral, utilizacion,
comercializacibn o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente 0, en su caso, de la prioridad
reconocida.”

“S6lo para el efecto de la determinacion de la novedad, también se
consideraré dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido este incluido
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en la solicitud de fecha anterior cuando ella se publique 0 hubiese
transcurrido el plazo previsto en el artfculo 40.”

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especialmente bajo las clasificaciones C 03 B 1/00 y las méas cercanas a ellas, se
encontrd que antes del 3 de mayo de 1999 (fecha para determinar el estado de la
técnica) hablan sido publicados los documentos que se enumeran en la siguiente
tabla los cuales se relacionan con formas de fabricar vidrio.

De acuerdo con o establecido en el articulo 16 se determiné el estado de la
técnica y se encontré el siguiente antecedente:

o - Fecha de
N° | Documento Titulo Publicacién
Method of making glass with preliminary reaction
D1 | EP 0355618 of batch materials 28.02.1990
D2 | US 3082102 Process of manufacturing glass 19.03.1969

5) Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina
establece:

‘Los Palses Miembros olorgardn patentes para las invenciones,
sean de producto o procedimiento, en todos los campos de la
tecnologfa, siempre que sean nuevas tengan nivel inventivo y sean
susceptibles de aplicacion industrial.

En cumplimiento con este articulo, se procedié a eveluar los requisitos de
novedad, nivel inventivo y aplicacion industrial con el fin de establecer Ila
patentabilidad de la invencidn reivindicada en la solicitud en estudio.

a) Evaluacion de la novedad y el del Nivel Inventivo

El art. 16 de la Decision 486 de la Comisidon de la Comunidad Andina
establece:

“Una invencion se considerard nueva cuando no estd comprendida
en el estado de la técnica.” °El estado de la técnica comprenderé
todo lo que haya sido accesible al publico por una descripcién
escrita u oral, utilizacion comercializaciébn o cualquier otro medio
antes de /a fecha de presentacién de la solicitud de patente o, en su
caso, de la prioridad reconocida.”

“Séio para el efecto de la determinacion de la novedad, también se
considerara deniro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante la oficina nacional competente,
cuya fecha de presentacidn o de prioridad fuese anterior a la fecha
de presentacion o prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido esté incluido
en la solicitud de fechas de prioridad cuando ella se publique o
hubiese transcurrido el plazo previsto en el artfculo 40.”

El art. 18 de la Decisibn 486 de la Comisién de la Comunidad Andina
establece:
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“Se considerard que una invencion tiene nivel inventivo, si para
una persona de! oficio normalmente versada en el arte en la materia
técnica correspondiente, esa invencion no hubiese resultado obvia
ni se hubiese derivado de manera evidente del estado de /a
técnica”.
D1 (EP 0355618) relaciona un procedimiento para fabricar vidrio, donde
los reactantes son pretratados. Muy similar a fo que pretenderia proteger el
solicitante.

D2 (US 3082102) al igual que D1, contempla una forma de fabricar el
vidrio con caracteristicas similares a las esbozadas por el solicitante

b) Resumen

En conclusién los requisitos de patentabilidad de la presente solicitud se
podrian ver afectados asi:

N° | Documento Reivindicaciones afectadas Req:fi:ictt:que
D1 | EP 0355618 1-13 Nivel inventivo
D2 | US 3082102 113 Nivel inventivo

6) Notificacién

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la
Comunidad Andina, se le indica que dentro del término de sesenta dias contados
a partir de la fecha de la nofificacién de la presente comunicacién debe responder
a la notificacién. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesién, se
denegard la patente.

Notifiquese el presente oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIDX CARMENZA CESPEDES DE VERGEL
Jefe Divisiéyg de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacién en ia lista, de fecha

_ 15 MR NS

Concepto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cadigo No. Cédigo No.

469 202003
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@) Method of making giass with preliminary reaction of batch materials.

@) Sllica Is reacted with sodium carbonate to form
sodium slilicate as a preliminary step in a glase
melting process. Preferably, calcium carbonate-con-
taining batch materals are calcined separately and
then combined with the sodium sificate as ilquefying
Is Inttated. The materlals may be substantially fres
of bubble-producing carbonates as the molten phase
begina to form.
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METHOD OF MAKING GLASS WITH PRELIMINARY REACTION OF BATCH MATERIALS

in the conventional manufacture of glass, raw
betch materials are mbsad and then sublectsd to
high temperzatures to effect the chemical reactions
and dissolution that convert the baich mbdure to
motten glass. Proposala have been made In the
pest to separately carry out some of the reactions
beiwean baich constiiuents pror to inltating the
maln mefting process. Although these proposals
Iindicate theoretical enargy savings, the costa of
exira processing have generally rendered the aco-
nomics unfavorable In actual practice.

US. Patent No. 3,082,102 (Cole et al.) dis-
closas heating the baich mbdure prior to melting to
effect reaction beiween sllica and soda ash to
produce sodium metasliicats. The temperature le
limited to 820° C for soda-Iime-silica glass to avold
producing a molten phasa that would lsad to clog-
ging of the prefiminary heating apparatue.

U.S. Patent No. 3,882,688 (Lacourrege) dis-
closes a similar process of reacting the whole
batch mbdure o produce slicates prior to melting
in which a lowsred reaction temperature batween
600" C and 787" C is made posalble by the inclu-
slon of a small amount of halide.

U.S. Paient No. 3,817,778 (Gringras) partiaily

reacts preheated sand grains to sodlum sjicate by -

contact with moften caustic soda. The remainder of
the baich Ingradients are acdided subssquantly. This
procass has the disadvantage of requiring the use
of caustic soda, which Is more costly than soda ash
as a source of sodlum for making glass. Also, the
procsss of contacting solids with molten material ia
more difficult to control and more prone fo plug-
ging than a solld siate reaction.

Another useful pretreatment of the baich con-
stituents Is the calcining of the Iimestone and/or
dclomits constitvents so as to decompose the car-
bonaies to middes, thereby releasing carbon diox-
ide. Himinating carbon dioxide befors melting be-
gins Is advantageous for the aale of avoiding en-
trepping gaseous inclusions In the glass. An exam-
ple of a caicining prefreatment is disclosed In U.S.
Patent No. 4,539,030 (Demsrest). Caicining re-
quires temperatures In excess of 1800° F (870° C),
which preciudes treatment of the whole batch milx-
ture because such temperstures would cause fu-
sion of other constituents of the batch, particularly
the soda ash or other soda source.

In summary, prior art preheating schemes gen-
- grally invoive only portions of the batch or are
imited as to the temperatures that can be attained.
Others have unfavorable process featuras or In-
volve costly raw meteriais. It would be desimbie to
maximize the recovary of waste heat from glase
moelting procasses and to preheat end pre-react all
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portiona of tha batch,

Summary of the nvention

In the present Invention all portions of the
batch are preheated and pre-reacted to an op-
imized potential prior o initiation of melting. The
baich is protreated In two separate portions, The
first portion la characterized by the Inclusion of the
majority of soda source materdal (e.g.. soda ash),
and the second porifon is characterized by the
inciusion of the majodty of the calclum andior
magnesium sowces (e.g., limestone andfor dolo-
mie) The calcium and magnesium carbonaies are
calcined &t a smperature above 1600° F (870" C).
Preferably, a majority of the elfica source material
{e.g., sand) accompanies the calcium and magne-
sfum carbonates during ceicining and l8 preheated.
With the sand presant, the caicining process can
be utiized to preheet that portion of the batch o
femperaturea greater than 2000°F (1100°C) or
higher. The soda source b8 mbeed with a minor
portion of the allica source and reacted n the scild
giate of elovated temparatures to produce sodium
slicate, primarlly sodium metasificate. The two
soperately protreated portions of the baich are
combined in a Oquefier veassl where metting Is
Initiated.

Because all portions of the baich entering the
liquefior have been preheated and have had pre-
fiminary endothermic reactions camled out, hesat
raquirements for Initieting melting in the Aquefier
are relatively minor. Under the prefermed operating
condltions, the major consumption of energy takes
place in the calcining stage, and the exhaust gas
from the calcining stage may be sulficlent to pro-
vide a substaniial portlan of the energy require-
ment of the sodium sllicats reactor. Therefore, the
exhaust from the calciner may be directed Into the
sliicate reactor. Exhaust from the Bqueffer may also
be passed Into the metesilicata reactor.

Although not essentlal to the present invention,
a particularly advantageous embodiment for the
caicining step entalla the combustion of fual (a.g.,
coal) whils mixed with the baich portion as dis-
closed In U.8. Patent No. 4,634,481 (Demarest et
al).

Other objects and advantages of the invention
will be apparent from the detalled description of tha
preforred embodiment which follows and from the
drawing.

Tha Drawing

|56
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spaciic embodiment for carrying out the present
inventtion Including separaie caiciner, siliceis reac-
tor, and liquefier vessels.

Detalled Description

In order fo provide & more complet® under-
standing of the invention, & specific preferred om-
bodiment will be described in detall, which ambodi-
ment [ncludes rotary kiin pretreatment vessais
feeding a rotary lkpefier vessal. i should be un-
derstood that the concepts of the prasent invention
are not limited to the specific apparatus described
and that othar means could ba amployad.

In the embodiment of the figure, a rotary Win
10 Is employed 0 caicine the portion of the batch
that Includes the caiclum and magnesium carbon-
ates. Most commercial soda-lime-siiica fla glass
includes & significant amount of magnesium conir-
buted by the dolomite beich material. However,
magnasium is not essential to the type of glaes o
which the present Invention reiatss, and pretreat-
ment of & magnasium source may be considered
an optional feakire of the present invention. The
bensfits of the present invention are. maximized H
all of the calclum and magnesium carbonates of
the bsich ero sublectad to the caicining pretreai-
ment, but benefits of a lsaser dagree may be
attained H only a portion are passed through the
calciner, Preferably the portion of the baich fed to
the caiciner constitstes at Jeast a majority of the
caiclum and/or magnesium source materiale. That
portion of the baich may be fad to the calciner by
a screw feedar 11 at en inlst end of the rotary idin
10.

in one mode af operation the calcining Kin 10,
2 bumaer (not shown) may be provided for heating
the intarlor of the Kin to the calcining temparaturs.
Typilcally, such a bumer would be at the opposite
end from the screw feeder 11 and the saiids end
gases would pass counter-current to sach other.
However, the preferred method of heating the ro-
tary Kin 10 is to combuet fuel in admixture with the
bateh materials in accordance with the isechings of
U.S. Patent No. 4,510,814 (Demarest et al). One
advantage of thal approach |8 that a fuel such as
coal can be used without difficulies with ash con-
tamination or diacoloration. The baich constituents
and the solid or iquid fusi may be mixed prior to
being passed through the screw feeder 11 or they
may be fad separately io the rotary kiln 10 where
mbdng wiii be effectsd by the tumbling acton of
the kiln. The bamel 12 of tha screw feeder 11 may
be water cooled and equipped with conduits to
Introduce alr or oxygen to the Interior of the rotary
kin 10 to support combustion of the fuel. The use
of axygen is preferred for the sake of maintaking

10
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higher temperature within the kin, for minimizing
the axhaust gas volume, and for reducing formation
of nitric codicle emisslons.

Whaen coal |6 used as the fual in the calcining
rotary kiin the amount of coal required will depend
upon the temperature deslred and the heat content
of the particular coal. A mixiure of sand, limestone,
and dolomite with 8% to 10% of coal has been
found to heat the mbdure t 1100° Cto 1300°C
when combustad with cxygen, which s sufficient to
thoroughly caicine the carbonstes, Reasonably ac-
tive calcining for the purposes of the present Inven-
fion Is considered to begin &t iemperskres of
sbout 1800° F (870° C), but higher temperaiures
ars preforred o mexdmize the hest lnput at this
stege. The extent to which the carbonates are
calcined is esssntially complete above 1800°F
(870" C). Thersfore, the materials being diacharged
from the rotary idin 10 may be characterized ms
being substantially fully caicined, thet is, the great
maljority of the carbonates have besn decompoeed
to oxides. Calcination is highly advantageous for
the sakes of reducing the energy requirements of
the subsaquent Squefier stage and for avolding the
production of COz during the subsequent liquefying
process where the gas miay become entrapped In
the molten phasse.

Beceuse higher tsmperatures are attalnad in

. the portion of the batch subjectsd to calcining than

In the portion Invgived in metasiicate production, it
Is preferred to meximiza the poriton of stilca source
material (sand) passed through the calcining vessel
80 88 o provide it with the highest preheat tem-
peratwre. Having the highest meking ternperature of
any major baich consfituent, the sand may be
preheaiad to very high temperatures without fusing.
Some of tha silica source must be supplled to the
motasilicate reactor, but that amount need be no
more than necessary o complsts the reaction with
the soda source to form sodium metasilicate. Ap-
praximately one fifth of the total silica source ie
suffictent to completa the sodium sllicate reaction.
The remalnder of the slfica may be fed it the
clcining vessel. Altamatively, a portion of the silica
may be ssparaisly prshetted o tsmperatures even
higher than these attained in the calcining proceas
and then fad directly o the lquefler, thereby re-
ducing the energy requirements of the Hquefier
even further. inciuding the maxdmum amount of
sand in the portion of the beich pagssd through the
calciner Is belleved to have the desirable effect of
Inhibliing agglomeration of the other maierials,
thereby permitting higher prehesting temperatures
glong with the calcination,

The sodium sificale reaction may be camled
out In 2 separate vessel thet may take a varlety of
forms, the sxample shown In the drawing being
another rotary kiin 20. An alternative siticate reactor

2
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vassel embodiment may comprise a multiple
hearth fumace as Is known In the art for contacting
solids with gases. The latter arangement Invoives
g vertical stack of trays having orfices through
which pulverulent solids fall from one tray to the
tray balow when pushed by rotuting reles while the
g2s passes upwardly through the tray orificea. The
rais of the solid state resction between silica and
soda ash is dependent upon temperature and par-
ticle size. The size of the reaction vessa! is chosen
in accordance with the residence time requirement
which, in tum, Is determined by the rate of reac-
tion. Although an independent heat source could be
employed, It Is preferred for the sake of energy
efficiency to heat the sllicats resctor by means of
the exhaust ges ‘from the calciner. Under preferred
operating conditions the calciner exhaust Is of sulfl-
clent temperafure and volume to provide the entire
energy recquimment for the silicale msaction. In
some casss the axhaust from the calciner may
nesd tv be diuted with coaler gas o avold high
temperatures in the sllicate reactor that may causs
fusion of the materials pramaturely. In other cases,
addltional hest may be need i be provided by an
euxillary burner (not shown) at the gas entrance
ond of the siicate reactor.

The paramoter affecting the reaction rate that

is subject to a wide range of variation Is the particie -

size of the material, particularly the silice. Soda ash
Is its common commercial form s sufficlently fine
for the process. The parficle size of conventional
glaas baich sand, however, is too large to yleld
practical reaction rates if used as the silica source
for the sodium silcate reaction. Although finely
divided sifica Is 2 more coslly raw material than
send, only a minor porion of the overall sliica
requirement (typically about 20 percent) needs to
be fed 1o the silicate reactor. The sifica source for
the remainder of the process may be ordinary
sand. The amount of gllica involved In the sllicate
reaction can vary, but because aof the cost involved
for finely divided silica, the amount of silica pro-
vided In the sliicate meactor 18 preferably main-
tained &t a minimum, that [s, at an amount just
sufficlent o complate the reaction with the soda
ash. At those amounts the product will be predomi-
nanty sodium metesifcate. Sodium orthosilicate
can be procduced if the amount of sitica present
subatantially excoeds the amount required
stoichiometrically to complete the meteasiiicate re-
action. A sulisble particle size of silica for the
silicate reactor may be 200 to 235 mesh (U.S.
standard serve size) finely ground glass sand such
@8 that sold under the name "Supersil.”" Larger
pariicie gizos may be used, but the reaction rate
may be reduced, thereby requiring a larger vessel
to complete the reaction. In the upper portion of
the permissible temperature range, howevsr, the
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affect of the particie stze on the reaction raie may
be diminished, and more coarss sand may be used
without substantial detiment Finer particle size
silica than the range noted above may also be
usad 0 advantage, limited only by the tendency for
finer matarials to be enirained excessively by the
gas stream. Some enirmainment can be tolerated
and controlled by dust collector means on the
exhaust gas stream saving the sllicate reactor.

Temperatures In the silicaie reactor are prefer-
ably maxdmized to shorten the reaction ime but are
fimited by the tendency for fusion to take place
when the solids ero at a temperaiure of about
1800° F (870" F), which Is siightly above the melt-
Ing paint of soda ash. This upper temperature may
viry somewhet depending upon the particular mbe-
ture of glica and soda ash and the amount of
agltation provided. The gas entering the eslicals
reactor may be st temperatures somewhat above
the maximum temperature for the solids. For exam-
ple, exhaust gas from the caiciner entering the
slicate roactor may be at temnperatures as high as
1700°F to 1800°F (830" C to 880" C) The solid
state reaction batween sliica and soda ash i3 re-
ported as theoretically being initleted at tempera-
tures as low es 570" F (300" C) but reaction time at
such a temperature would ba very alow. At 1470°F
{800° C) the maximum reaction rate {l.e., at the
finest particle size) to form sodium metasiicate Is
reportad to be 0.083% per minute, which Is fea-
slble v carry out I completion In a rotary kiin as
shown In the drawing. Maxdmum benefit Is provided
by substantjally completing the reaction of the soda
ash, but somewhat less than complete reaction
may bs accepiable o reduce the reactor size.
Substantial bensfits may be attained even at a
completion of only filty percent or leas.

Once the reaction time s determined, the size
of the rotary kiin 20 can be calculated for a given
throughput from the following equation:

t = 228 L/NDS whare:

t = residence ime, minules

D = diamater, feot

L = fength, feet

N = rotational speed, revoiutions per minute
S = glope, inches per foot

A Bcrew fagder 21 may be used io feed a
mbdure of silica and soda ash to the slicate reacior
20, or the reactants may be fed ssparately. Ex-
haust from the celciner 10 may be directed Imo the
sllicate reactor 20 by means of a tranefer duct 22,
A housing 23 closes the other end of the rotary kdin
20 and directs the exhaust to .an exhaust duct 24.
To modulate the tempersture. of gas entering the
rotary kiln 20, air or gas recycled from the axhaust
duct 24 may be Introduced at the transfer duct 22
by means of a duct 25. A fan 28 may be provided
In duct 25 for recycling the exhaust.
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The procducts from the caiclner 10 and the
sllicate reactor 20 are brought together while stil at
slevated temperaiures and addiional heat l9 pro-
vided 10 initiate melting and giass forming reac-
tions. The manner in which the two portions of the
batch are brought together and melted may vary. A
almple approach may be to deposit the two
streams [n a conventional tank type mefting fur-
naca. But a preforrad amangement is shown In the
drawing whers both streams aw cambined and
melting s inltlated in a liquefying vessal 30 of the
type diaciosed In U.S. Patent No. 4,381,934
{Kunide et al) A preferred structure for a large
iquefier is shown In U.S. Patent No. 4,688,272
{Newcamnp et al) In thla preforred embodiment the
fiquefler 30 comprises a roiating drum 31 and a
stationsry fid 32. The fid 32 may be fabricated of
ceramic refractories, water-cooled metal, or com-
binations of baoth. A sioped lining 33 of batch
material Ia retained on the Interlor of the drum 31.
As the products of the rotery kilns 10 and 20 are
fad onto the Ening 33 they bacoms mixed as the
drum rotaies past the respective feed locations.
Further mixing occurs as the material tumbilea
down the surface of the lining 33. Heat may be
provided to the Inlerior of the liqusflar 30 by a
bumer 34 which may extend through the Iid. Such
an arrangement i Intended to merely Inliate the
melting process. that Is, to render the puiverulent
materials to a semi-molten, flowable state. Becauss

of the sioped surface 33, the seml-motten materlals -

flow freely from the liquefler through outiet 35
bafore melting is completad. Completion of the
melting and refining of the glass may be completad
in subsequent stages (not shown) in accordance
with methods known In the art. Examples of tech-
niques that may be used in the subsequent siaps
gre disciosad In U. 8. Patent Nos. 4810711
(Matosa ot al) 4,654,088 (Kunide et a.) or
4,738,038 (Kunkie ot al) Bacause the materials
being fed to the fiquefler 30 are prehestsd and
have undergons thelr endothermic chemical reac-
tions, the heat requirement of the liquefier 1s sub-
stantially reduced. This la advantageous for the
sake of minimizing the amount of combustion re-
quired within the Fquefier 30 and for maximizing
the rate of throughput of a iquefier vesssel of rela-
tivoly email sizs. Bumer 34 s preferably fired with
oxygen io minimize the exheust gas volume. The
exhaust from the Bquefier may be passed to the
silicate reactor 20 by way of a duct 38 connected
to an opening In the lid 32,

in a calculated example, production of soda-
Iime-silica glass at 200 tons per day consumes a
total of 23 million BTU per hour. The caiciner Is &
rotary kiin 20 feet (8 metars) long with an Interior
diamgter of 5 feet (1.5 meters) and coneumes 15.4
mifion BTU per hour by combustion of coal. The
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sllicate reactor i & rotary kiln 170 feet (51 meters)
long with an interior diameter of 8 feet (1.8 meters)
designed i procuce a silicate axit femperature of
about 800" F (425" 8). The sillcate reactor requires
28 millon BTV per hour, of which 1.8 milllon BTU
per hour Is provided by an auxiilary bumer and the
remainder of which ls supplied by the exhaust from
the calciner and liquefier. Tha fiquefier bumer con-
sumes 3.5 milion BTU per hour.

The dascription of this invention has been set
forth with reference to particular embodiments for
the sake of disciosing the best mode known to the
inventor. but It shouid be apparent that other vari-
alions and modificetions as would be apparent 0
those of skill in the art may ba resorted to without
departing from the scope of the invpnlion a8 de-
fined by the claims that foilow.

Claima

1. A method of making glass from baich ma-
torials Including a sllica source materal, scdium
carbonate, and a source of calclum, comprising:
contacting at least a porion of the siica source
material with the sodium carbonete in a first zone
at a suficient temperature for a sufficient time to
form a product conaststing predominantly of sodium
sllicate; .
feeding a caicium source subataniially free of car-
bonaies to a second zone Into contact with the
sodium ellicate product from the first zone; and
heating the matarials In contact with each other so
as b inliate meiting of glass.

2. The method of claim 1 wherein a minor
portion of the allica source matarial ls brought into
contact with the sodium carbonate In the first zone,
ani a major portlon of the stiica source iy preheat-
ed prior to being brought Into contact with the
sodium metasllicats.

3. The method of claim 2 wherein ai ieast a
portion of the major portion of the silica source Is
preheated while In contact with at least a portion of
the calclum source.

4. Tha method of clalm 3 wherein the calclum
source comprises calclum cerbonate, and the
preheating of the calclum source in contact with
the portion of sllice source s at sufficient tempera-
tures 10 substantially calcine the calcium carbonata.

6. The method of claim 1 wherein the calcium
source comprises caicium carbonate, and the cak-
clum carbonate is heated in a third zone so as to
be substantially caicined prior to being bought Into
contact with the sodium silicate.

8. The method of clalm § wherein a substantial
portion of the heat for caicining Is provided by
combustion of coal.

7. The method aof clalim 5 wherein the third

Jod
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zone Is heatod by combustion, and axhaust gas
from the third zone is passed fo the first zone.

8. The method of claim 7 wherein the second
zone is heated by combustion, and exhoust gas
from the second zone is passed to the first zone.

9. The method of claim 8 wherein the msjority
of energy supplied to the first zone Is in the form of
exhaust gas.

10. The method of claim 8 wherein substan-
fially the entire enargy requirement of the first zone
ls provided by heat recovery from exhaust gas.

11. The method of claim 1 whersin the second
zone Is heated by combustion, and exhaust gas
from the second zone is passed to the first zone.

L]
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The present invention comprehonds the meathod of mak-
Ing an embiyo glass, comprising maintnining the batch at
a temperature and for a period of time soflicicnt to cause
reaction between the batch ingredicnts while the batch es
a whole remains in the solid state at the completion of the
yeaction, as well as the embryo glass produced as & new
article of manufacture which [s immediatcly convertible
by heat treatment into molten glass.

Because of the condition in which the pre-reaction is
effected, it may conveniently be carrled out in a slowly
totatiug rotary tunnel rotating at about 40 r.p.m., which
tunnel may bs of cylindrical or polygonal cross section,
and iaclined at an angle of sbout 5° to the horizonlal
The batch material is fed inta the upper end of the tunnel,
and is fed by gravity along the tunnel, as bereinaftor ex-
plained, as the laller rotates, The burning geess which
effect the heat treatment are projected into the lower end.

When carrying out the reaction in a rotery tunne] jt is
preferred 1o nodulate the glass batch, for exampls to sizes
of 144" diameter.

, Tho nodylating step Is effected for convenience in han-
dling the filue powdery material of which the batch con-
sists and to minimiso adhesion to the walls of the tunnel,
moreover dust formation st the feeding end of
avoided and of course dust losses up the Boe of
are minimised. Furlther a higher output is obtained from
the tunnel, as compared with feeding the granular batch
therefo, because of increase of bulk density; and from an-
other aspect a greater weight of batch is acted on in the
tunno] io & given unit of time than would occur if tha
granular batch was fed in.

Arother adventage of nodulation is the decrease of lom
of volatile ingredients in the batch ag opposed to physical
carry-over by gas streams,

The nodules may be conveniently prepared by continn-
outly feeding batch into nodulating apparatus of known
forl:!:mdcmlilﬁnscfldmm which revolves on aa axls

applied to the batch to form the nodules dependa opon the
:::lnlhraoﬂhe batch but is usually 12-15% by weight of the

In this aspect, therefore, the presant invention provides
a process of producing embryo glass comprising convert-
ing particulate batch material into nodulcs in sach of whick
the baich material is bound together by means of water,
feading the nodules into the upper end of a downwardly
inclined rotating tunnel kiln, the tunnel rotating at a low
angular velocity and set at a smal] angle to the horizontal
30 that the nodules travel through the tunnel by being al-
texmately carried upwardly by the wall of the tanne} ag it
rotates and then allowed to tumble dewn to the floor aren
of ths tunnel but at & point further down the tunnel than
that at which they started their upward journey, and hsat-
ing the space within the tungel so that during the passage
of tho nodules through the tunpcl they are malntalned at
s temperature and for a period of time suficient to com-
plate reaction between the component particles while the
baich as a whole remains solid.

In order that the imyvention may be maore clearly under-
stood s preferred embodiment thereof will now be de-
scribed by way of example with reference to the scoom-
panying diagrammatic drawing which Is a side slevation
view, partly exploded of a rotating tannel kiln, and ap-
sociated nodulating drum. )

Referring to the drawing an elongnted cylindrical
kiln indicated generally nt 1 i Inclined at an aogls of about
5° to the horizontal and is driven by means of reduction
geaning 1 assoclated with & motor 3, Glass batch is nodu-
lated in a drum 4, equipped with a waler pipe 5 and ro-
tated with shafl & driven by a motor not shown from which

40 cary proceuss are difficult to melt, in particular
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quantities controlled by valve 9 and burnt in order to main-
tain the interjor of the kiln at 4the desired temperature.

The kiln is rotated at such a rate that the nodules travel
down through the kiln by successively being carried up
the side wall of the kiln in a diagomal direcion as indl-
catod at 10, and then iumbling down onto the floor aros of
the kiln, as indicated at 11, ot a point furiher down the
kiln than that from which they started, that is, they travel
in a xigamg form of path.
The employment of separate nodules of batch, in con-
junctlon with the tumbling effect, thus ensures that the
whals surface of the batch is exposed to the heat in the
kiln and g0 maintained at thé desired tethperature. Tho
residence time of the nodufes may be controlied by altar-
ing the Iength of the kiln and/or its inclination.

80 formed may be fed 0 & gless melting furnacs whers
only the extrn heat of melting and fining to required
from the furmace to produce the molten glass, henos great
heat cconomy Is achieved by effecting the two-stage troat-
ment of reacting and then meiting in the produciion of
moltan glass as & continuous process.

By feeding the embryo glass material produced acrard-
mg to the present Invention to a furnece for melting glass
dissolntion of silica into an already made glass is entirely
avoided and in consequance efficient heat utflisation i
obtained fe. for a given amount of heat p greater (twico
the normal) quontity of molten glass can be prodoced or
the same quantily may be praduced st a much lower tem-
peratuzre je. 100° C. lesy than normal melting tempera-
ture, with a resultant increase of useful life of the furnace.
In the absence of any production of low sllica glass
homogeasity is achieved with the sbssnce of seed and
bubbis as all gases in tha batch material were driven off
Inpmdudn;_lheembmala-.

However, it will be appreciated that there Is economy
in the conmuplion of beat even If the product obtained
from the pre-reaction stages Is allowed to cool befors
boing fed to a glass melting furnace, as ths chemical re-
action required batween the components to form giaes has
alroady been carried out. As a result the embryo glass
has only to be brought to the mwiting temperature for
the glaw to directly convert the solld reacted, components
into a molien condition and then o the working tempers-
ture in the glass melting furface.

ing in fuel required for producing molien glass can be
obtained and that, under optimam conditions, about ez
times the amount of batch can be converted into molte
giam for a given quantity of fuel when operating
accordance with the invention than has

-3

boro ilicate batches and Jow-alkali glasses.
By employing s batch which does not incl

furnace.
Owing to the repid rate of melting embryo giass

70 dmmm&ehwmmammmﬁ':

melting tartk anly Is required to give the necessary eurface
area for a required oniput of glass, Furthar owing to the
to

the nodules fall into hopper 7 and are then fed from the rapid rate of melting of embryo glass made

gas is fed into the lower end of the kiln from pipe 8 in 75 clent for a required ontput of refined malten glass.



-l Mm. MMWWWG,MMM p mmmw i :wm“,m e, o
. DIGHEH 1.4 2,888
i el ol otz ut a7
oy w .mm.m 1 mmm memmmm.mm > M m¢mm m. .m.m.m.m T ) m
| w mmmmmw mmﬂ mm.mmmmmn m ummWMm m .dm.ﬂ.mwm s
. m:mmmwﬁ m“mmwm WT : WEJW HEERTTH om%m 1 m RHH mmmum.
mm mum.m mmmmmmw uﬂ.m Mmrw%m ,mmmmm it mw :m.ml ceass
; il ...u.mmwmﬁ,m isefsih ] R
SRTITTY Ji542 oz 79 g .mym SpRgidigiey A4
I M i e
iflagyeigan ciadins TERE mm m T
i “mw il Bhpagadiel s liial ,:w W TH R
5mmwwmmmwﬁwmmmmmwmmwmmm%WﬁmW@mmwmmmmm
S it m.,.nmm.mmmm,wm.mmm“um_mam“ mwmmwmmm wmnz gL LR
L i .mwwwwmmmuﬁmm.m% qaikend aw.._. wﬂmﬂmmmmm e TR
_am.uwm;m.. ..mmm LHE eh 1 .mm.mﬂ......m.mmmmm.mum ) mm.m .mm.mmmmm..mm 1
I ﬁmwwM%Mwmmmmw_m sttt _,mrm
i H my Emhﬁmmm,wﬁ 511 BHE .ﬂ mmmmmwr R




¢
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 16

RADICACION: 0-30858 EDICTO No. 10084

LA BECRETARIA GENERAL AD-HOC
HMACE SABER:

Que ests Suparinisndencia profirid Resolucién No. 17987 de 27-JUL-2005. Que ol conianido de i parie resolutiva es como sigue: El
Superintendente de industria y Comercio.

RESUELVE

comespond
MATERIAS PRIMAS PARA LA PRODUCCION DE FORMULAS DE VIDRIO".

ARTICULD SEGUNDO: Notfficar psrsongiments of contenido de la presante resoiucidn
al doctor Rarmiro Castio Dugue, 0 a quisn haga sus veces, an su calidad de apodarado de
Vitro Corporetivo, S.A, de C.V., entregdndole copla de la misma, advirtidndole que contra
afia procede el recurso de reposicidn interpuesio gnie &l Superintendania de indusiria y
Comerdio, al momenio de la natificaciin o dentro de ios S dias hiblies siguiontes a alla.

NOTIHQUESE Y CUMPLASE
M.’IM.P.C..I“ 27u m

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Pam notificar a los interesados, se fia el nte EDICTO en lugar visible al pablico en la SUPERINTENDENC INDUSTRIA Y
COMERCIO, por sl término de (10) diex diss contados a partl de las 8:30 a.m. de hoy. !

Secretaria General Ad-Hoc 18-AG0-2008 edicio sa dasfija hoy 01-8EP-2008 & las cince (5:00 p.m.)

Secretaria General Ad-Hoc

EDICTO No. 10084



