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It is known ' to produce furfural and. acetic acid
fiom- perntosan econtaitiing! material: such:as oat-

hulls; sHells-of sunfiéwer seeds,-rice hulls, corn=

cobs and the like; by ‘heating adampened mass:

of ‘said material admiked with' a:furfural forms=.
ing acid catalyst, such as sulphuric: acid,.by:
mesans of a-current.of steam; whereby the volatile

reaction products, including furfuralk.are carried:
along with:the current.of: steam msuing Hdrom the:
reaction vessel.

It is an object of the present invention to-pro-
vidé s process-wherein the consumption oficata=
Iyst is. greatly reduced; the reaction taking ‘place:
in“the:presence of ‘the.catalyst inc'ai concentrax~-
tion which is substantially greater than the con-
centration-of thercatalyst as it:is introduced:into
the mass-of thestarting materialy and themajor:
part: of the- catalyst: being:: recevered arnd:: re=
cycled:

Another object of my invention-is to : provide:
a” process: in which  the vegetable material: ex+
hausted: is>dischargedfrom the cregction: vessel:
free from any content-of thevacid catalyst and-
free from moisture; whereby it céan: be:still:iuti=
lized;-for instance, as a:fuel, with no:-ddnger-to:
the furnsgce-in:which it is:buimnt, for-proddeing;
the-steam: reqmred forcarrying out-the: proéess:
itself..

A further- object gf-the present“in‘fentiun is to:
providé-azyield: of-furfural: which is higher then.
that - obtained:: with :the r known: processes,. a.nd'
which is close to its theoretical value.

Accordinig to.my invention; I féed ¢ontinuously
the: pentosan: containing méaterial inr g:column,
together withan amourt of water-and I intros
diice also’ continuously: & comparatively: small
guantity - of hydrochloric: acid: therein; at the
bottorr of the-column I introduce s flow of super=
heatedsteam: and I’ withdraw the: gaseous prod=
uets from mear the top:of:the column:. The up=
ward flow:of steanr through the columri:causes
the acid to evaporate from- the bottorm:layers of
the mixture so that: the: colder:superior  layers:
receive this acid, which: is!partially-condersed
and added to the acid already existing therein..

In that zone of thé colinmn, thérefore, a coni~
centration of the hydrochloric: aeid: takes place
by réctification ‘of the acid solution descendirng
together - with the: vegetable materidl and :thé
acid vapors flowing-up-inside the -colimn:there~
through.

In the’intermediate zone of the colummn.the
réaction takes place-in the presence of the con-
cenfrated-acid solition; while the exhausted ma=
teridl- at-the very bottom-of the colummy is-dis<
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2
charged -free from: acid: as. well_ as free ‘from:
moisture.
The present’ application is.a’ continuation:in-

part:of ‘the. applications:Ser.: No.- 720,476, filed:

January 6, 1947, now :abandoned and Ser..No..
766,889, filed - August -6, 1947, now abandoned:.

The accompanying drawings show some-forms:
of equipment rfor: carrying: out my. invention;:
which.will/be better understood:from the follow- -

ing:description:in ¢commection: therewith:

In‘the:drawings: -

Fig.:
apparatus;:

Fig: 2 is a:similar view: ofzanother apparatus.:

Withcreference tol Fig.: 1, the -apparatus con=-
sists:of a eolum {; inite which:a:conduit. 2 pene=:
trates:at the: topp.the:rconduit:2 -communicates:
with dan endless:serew-conveyor-3 fed by a hop=-
per. 4.

The:coltmm: | is:made-of acid: resisting mate=
rial; or :else:of’copper:or -other metal, provided-
that themantle:is:steam-jaeketed or-otherwise:
heated, so as. to .prevent condensation of  the
acid:vapors:or its inner:surface.

The'bottem énd of the column | communicates:
with'a:second cohiveyor §discharging into-an: out=

let hopper 6 provided with:closing: means-T.: A:

frusto-conical deflector8 is provided . just above
the conveyor §-arid:a pipe S:ehters: the columm:
behind said deflector; anotlier-pipe- 10 .is- con=
neetedito the:cdolumn: in~correspondence-to the
tep portiom:behind the-endtof the-conduit: 2. .

A-mixture consisting of :comminuted vegetable:
material;: centaining - pentosan;.. such:: as- corn=
cobis .or rice:hulls; 15 per-cent iwater dand ' 3.:per
cent -hydrochloric-aeid; . isintroduced into: the
hopper 4, wherefrom the conveyor 3-feeds itiinto:
the~columm::t; 200 per-cent:by:-weight-of steam;,
superheated: at 300° C. is-introduced:into  the
column-i through:the pipe-8.: The steam.causes
both - ther water: and : hydrochloric” acid- in: the
zone: immediately :gbove: the deéflector: 8 'to. dis+
til towards: the: saperior “layers,. which get en-
riched;. therefdre, with:.acid centent; the-latter
may be, fér-instancé; as:high-as: 6=12 petr cent
by weight with respect: to the vegetable :material
in:the:zone indicated by I t im.the: drawing: In
this-zone; the-reactiom. takes 'place -and. furfural
is:formed from- the» pentosaris: contained-in- thé
vegetable material.

Froni-the pipe 10 'a: gascous :flow issues con-
sistinig of :215 per-dent stéam; 2.5 per:cent Hy-
diochl6ric: acid andeitheér 1316/ per cent or 79
per-cent furfural,” according ‘to whether corn=
cobis or rice-hull: has-been-employed- as starting

1:istg: diagrammatic 'sectional: view of one-
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material, said flgures being taken with respect
to the weight of the vegetable material which
is being passed continuously through the column
1. A small portion of the hydrochloric acid,
that is about 0.5 per cent, is combined with the
exhaust material in the form of chlorides.

The remaining major part of hydrochlorie
acid issuing through the pipe 10 is recovered by
any suitable means, so as to be partially employed
again in the cycle.

The furfural and the acetic acid are separated
from the condensed water and collected also ac-
cording to the known art.

The exhausted material is discharged by the
conveyor 5 through the bottom hopper & either
continuously or at short intervals, at such a rate
that the material takes a time of 3 to 8 hours for
passing through the column from top to bottom;
the material discharged from 6 is practically free
from hydrochloric acid and is practically dried,
due to the high temperature of the superheated
steam introduced into the column [ through the
pipe 9 and can be utilized for producing the steam
in any suitable boiler; the production of steam,
therefore, involves no expense in this process and
consequently the cost of the furfural and acetic
acid produced is exceedingly low, in comparison
to the known methods of producing them.

According to the manner of carrying out my
invention represented in Fig. 2, the apparatus is
quite similar to that shown in Fig. 1, but is pro-
vided with a further inner deflector 12 and a fur-
ther pipe (3 in correspondence thereto.

From the top of the apparatus only the vege-
table material admixed with, say 15 per cent
water is introduced, while a flow of 2 to 3 per cent
by weight of gaseous hydrochloric acid is intro-
duced into the column through the pipe (3.

Owing to the introduction of steaim through
the pipe 9, a zone of maximum concentration of
acid with respect to the material forms at {1 due
to the same reasons set forth in connection to Fig.
1 and the furfural produced (yield 8 to 16 per
cent by weight relative to the starting material
according to the nature of the latter) flows out
together with the steam and the hydrochloric
acid through the pipe 10.

Also in this case the exhausted vegetable ma-
terial is dry and free from acids and the process
proceeds continuously.

The amounts of water, hydrochloric acid and
steam as well as the temperatures mentioned in
the above example may undergo considerable
variation according to how the reaction is con-
ducted; the total amount, with respect to the
vegetable material, of the water including the
moisture contained in the material itself, can
vary within a range of 15 to 30 per cent; the total
hydrochloric acid introduced must be at least 1.5
per cent for a sufficiently active reaction and can
be as high as 6 per cent, but in general an amount
of 2 to 3.5 per cent is considered to be satisfactory.

The hydrochloric acid may be introduced either
as wholly contained in the acid solution admixed
with the starting material, or wholly in the
gaseous form through the pipe 13, or else par-
tially as a solution from the top of the column
and partially from the bottom in the gaseous
form through the pipe 13. The amount and tem-
perature of the superheated steam largely de-
pends upon the quantity of water introduced in
the column and the moisture contained in the
starting material; the greater is the quantity of
the steam, the lower can be its temperature, so
that the total heat introduced in the column be
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4
sufficient to evaporate all of the water contained
in the mixture and to carry out the hydrochloric
acid and the furfural in the gaseous form.

In general, the quantity of steam may be com-
prised between 180 and 400 per cent and its tem-
perature may correspondingly vary between 350°
and 200° C.

The amount of hydrochloric acid and steam,
however, can he still reduced, according to an-
other manner of carrying out my invention, if
gaseous chlorine is admixed with the steam in-
troduced in the column through the pipe 8, or
anyhow introduced into the column near the
bottom thereof, about the same level where the
steam is introduced.

For instance, a quantity of chlorine corre-
sponding to 2-3 per cent relative to the weight
of the vegetable material is admixed with a quan-
tity corresponding to 200 per cent of steam super-
heated to 280° C. and these two gaseous fluids are
introduced through the pipe 9 into the column |
which is charged with the vegetable material, for
instance rice hulls, soaked with a 10 per cent so-
lution of hydrochloric acid; the quantity of this
solution may be 10 per cent by weight of the
vegetable material.

I am aware that the use of gaseous chlorine as
a catalyst for producing furfural from pentosan
containing material has already been proposed
in the Patent 2,488,981.

Such process requires a comparatively low con-
sumption of steam in comparison with other
known processes, but with certain materials, such
as for instance rice hulls, the yield is relatively
poor.

According to the last mentioned manner of
carrying out my invention, however, the yield is
much greater. Moreover, under the action of the
hydrochloric acid solution, the pentosans under-
g0 a preliminary hydrolysis to pentoses and the
successive hydrolysis to furfural is enhanced in
the middle zone of the column where the con-
centration of hydrochloric acid is increased due
to the action of the chlorine and the effect of
rectification caused by the acid material descend-
ing through the column; should the hydrochloric
acid solution not be present in admixture with
the starting material, the pentosans do not un-
dergo a preliminary hydrolysis and the yields are
lower due to the oxidizing action of the chlorine
which is still present in the bottom zone of the
column.,

On the other hand the addition of chlorine to
the steam reduces the consumption of the lat-
ter for a given superheating temperature, because
the reaction with chlorine is highly exothermic.

The vapors issuing from the pipe (0 are prac-
tically free from chlorine; they can be first par-
tially condensed so as to obtain a solution of
hydrochloric acid which can be utilized for im-
pregnating the starting material in the contin-
uous process. By completing the condensation
of sald vapors an acid solution containing acetic
acid, hydrochloric acid and furfural is obtained,
in which the furfural content is about 4-5 per
cent, corresponding to the yield of about 8-9 per
cent relative to the weight of the vegetable ma-
terial treated, if the latter is rice hulls. If corn-
cobs are treated, the above figures are 5-7 per
cent and 13-15 per cent respectively.

If the starting rice hulls are impregnated with
15 per cent of the aforementioned solution of
hydrochloric acid (10 per cent of acid relative
to the water) and 250 per cent of steam at 280°
C. together with 2 per cent chlorine are intro-
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duced through the pipe 8, the yield of furfural
is about 9-10 per cent relative to the weight of
the rice hulls treated.

If corncobs are treated in the same last men-
tioned condition the yield of furfural is about

" 14-16 per cent relative to the weight of the dry
corncobs introduced.

Having now particularly described and ascer-
tained the nature of my said invention, and in
what manner the same is to be performed, I de-
clare that what I claim is:

1. A process for producing furfural and acetic
acid from pentosan containing material, which
comprises continuously feeding unheated pento-
san containing material together with water into
the top of a column having a top, a bottom and
an intermediate zone, whereby they descend
through said column to the bhottom thereof, in-
troducing hydrochloric acid into said column at
a point above the bottom thereof, vaporizing
the water and hydrochloric acid contained in
said material at the bottom of the column by
means of superheated steam introduced into the
column af the bottom thereof, thereby producing
in the liquid phase of the material descending
through the column at a point above that at
which vaporization of the water and hydrochlorie
acld takes place a rectifying effect by the pas-
sage of the acid vapors through said descending
material, said rectifying effect being due to the
partial condensation of the hydrochloric acid va-
pors by the water contained in the cold material
entering at the top of the column and to the fact
that the descending material always has a lower
temperature than the ascending vapors, whereby
the acid concentration in the liguid phase in-
creases relative to its concentration at the point
of introduction of said acid and reaches a maxi-
mum at a point intermediate the top and bottom
of the column, said point of maximum concen-
tration constituting a zone of maximum hydroly-
sis of said pentosan containing material, with-
drawing the resultant gaseous products contain-
ing furfural and acetic acid from the top of said
column, and continuously discharging the ex-
housted material, dried and free from acid, from
the bottom of said ecolumn.

2. The method of produeing furfural in a single
continuous process which comprises introducing
furfural yielding plant material containing wa-
ter, and hydrochloric acid as a catalyst, into
the top of a distillation column, introducing su-
per-heated steam in the bottom of said column,
and regulating the flow of the furfural yielding
material and catalyst and the volume and tem-
perature of the steam so as to maintain a low
catalyst concentration in the top of the column
to promote conversion of the pentosan content
of the furfural yielding material to pentose and
s0 as to vaporize and recondense a portion of
the catalyst in the mid-portion of the column
to cause an increase in catalyst concentration
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to promote conversion of the pentose to fur-
fural, discharging the furfural, steam and va-
porized products adjacent the top of the column
below the inlet for the furfural containing ma-
terial, and discharging the dry spent plant ma-
terial substantially free from catalyst and water
from the bottom of the column and below the
steam inlet thereto.

3. The method of producing furfural which
comprises continuously introducing moist fur-
fural yielding plant material and an agueous
solution of hydrochloric acid into the top of a
dlstilling eolumn, introducing a hydrochloric acid
producing catalyst into said column above the
bottom thereof, continuously introducing super-
heated steam into the bottom of said column at
a temperature and in sufficient volume to remove
the furfural and other volatile reaction products
from the top of said column, continuously con-
tacting the steam moving upwardly in said col-
umn with descending moist furfural yielding
piant material containing hydrochloric acid to
condense a portion of said steam and increase
the catalyst concentration in the condensation
zone, continuously removing the uncondensed
steam, furfural, vaporized catalyst and other
volatilized reaction products from the top of said
column, and continuously removing the spent
furfural yielding plant material from the hot-
tom of the column below the steam inlet,

4. The method of producing furfural which
comprisss introducing unheated moist furfural
vielding plant material into the top of a distilling
column having a top, bottom and intermediate
section, introducing a hydrogen chloride contain-
ing catalyst into said furfural yielding plant
material in said distilling column, continuously
introducing super-heated steam into the bottom
of said column at a temperature and in sufiicient
volume fo distil the furfural, water and other
volatile reaction products from said furfural
yielding plant material, passing the volatilized
producis into contact with the colder upper layers
of sald furfura] vielding plant material to con-
dense and return a portion of said catalyst and
other volatilized material into the mid-portion
of the column, continuously removing uncon-
densed steam, furfural, vaporized catalyst and
other volatilized reaction products from the top
of said column, and econtinuously removing the
spent furfural yielding plant material from the
bottom of said column below the steam inlet,
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PROCEDIMIENTO PARA IA PRODUCCION DE FURFUROL
Y DE ACIDO ACETICO A PARTIR DE VEGETALES.

A todos a qulenea pueda interesar: '
Sabed que yo, Giullo Natta, cludadano 1talia=-
no, domicilisdo en Milén, Italla, he inventado ;
clerto nuevo y @tll procedimiento para la produce
cién de furfurol y de #Acido acético a partir de
vegetales, de cuya invencién la que s}gne es una

amplia, exacta y completa descripcién,

Ios procedimlentos antes usados para produ- '
cir furfurol a expensas de materiales que contenw
gan pentosanes (cascarilla de avena, de arroz,
granzas de malz) se basan en el empleo de fcido
sulfﬁrico'y'vinr a presién superior a la atmos-
férica (4;6-atm;), ¥ proporcionan rendimlentos
més blen bajos en furfurol, alrededor del 50-
60% con relacién al furfurol teéricamente obtenl-
bl?. Apafte eato, tales métodos suelen ser dis-
contlnuos y exlgen por e%lo cuantiosos gastos de
instalacidén y explotaclén,

Se ha comprobado ghora que el furfurol puede
extraerse en cantldades relativas muy superiores.
trabajando de modo continuo y a presiones més ba-
Jas (ﬁ.ej;, a la atmosférica) sl se lmpregna el
material de partida con soluclones de écido clorf
hidrico ¥y se introduce luego en un aparato de ex=-
tracecidén en contracPrriente con vapor recalenta-
do a temperatura }p.e}. 2500-3500)y en cantldad
tal (Q.ei. 2-3 Kge por kilo de materlal en trata-
miento) que resulta desecado por completq el ma=-

terial que sale del aparato de extracclén.



Trabajando de este modo, el material adbrun?e
resulta prlcticamente exento de Acido clorhifdrie
co libre y contlene solo pequefias cantidades de :
eloro combingdo con los componentes bfsicos inor-
génlcos del materlal pentos&nicAZ
Tamblén se ha visto gue gran parte del fcldo
clorhfdrico se puede recuperar de modo que el con~
sumo real de este 4cido sea muy bajo, No es necesa-
rio reponer directamente fcldo clorhfdrico, sino
que es suficlente introducir en fnién del vapor re=-
calentade clerta cantldad de cloro (é.ei. 1-2%)
que se transforma en #cido clorhfdrico al rggccio-
nar con los materiales pentosénlicos agotados. '
En efecto, por condensacién parcial de los va-
pores que contlenen furfurol, fcido acético y fci-
do clorhfdrico y salen del aparato de extraccién
se recupera parte del Acido clorhidrico activo en
forma de solucidén, y con PSta solucién se imprege
na el material de partlda.
 En caso de que el condensado se haga pasar a
una columna de rectificacién construida de material
resistente al &cido clorhfdrico, es posible recu-
perar el fcido précticamente por completo ¥y reduclr
as! el consumo de cloro a poco mis de lo que co=-
rresponde al cloro combinado en forma de cloruros
metdlicos que se encuentra fljado con la base de
los componentes de las cenlzas del materlal agota=-
d;.
Afin siendo muy pequefia (10-15%) la cantldad
de soluclén acuosa de fcldo clorhidrico empleada
para impregnar el material, con mo més de 10% de
dicho #&cido, de manera g'e la proporcién del mls-



mo resulta aproximada al 1¥ con relacién al mate=-
rial tratado, se obsec:-va va una notable ventaja

en comparacién con el empleo exclusivo de cloro,

cantidades superiores de fcido, hasta 3-4-% ¥y .

més con relacidn al material, aumentan el rendie

mient'o ¥y permiten reducir muchfsimo el consumo de
cloro,

En el caso de emplear pequeflas cantldades de
fcido clorhfdrico, inferiores al 2%, tales cantie
dades de fcido no serfan por sl solas suficlentes
para obtener un rendimiento elevado de furfurol
interesante en sentido 1nduatr‘1a1, sl el materlal
no se trata a la vez con cloro, Su efecto consise
te en hacer sufrlir una hidrélisis prevlia de los
pentosanes a pentosas y favorecer una hldrélisis
sucesiva g furfurol en el aparato de reaccién ane-
Bes de ponerse el m‘aterial en contacto con cloro
gaseoso o con vapor, Este modo de proceder imple
de que los pentosanes lleguen sin hildrollzar ain
a la zona en la cual el cloro que todawfa no ha
reacclonado ejerce una scclén oxldante que puede
causar una destrucclén parcisl del proplo furfu-
rol,

Este procedimiento permlte obtener material
de descarga seco y exento de 4cldos, slempre que
se emplee vapor reclantado a 250-550? grados de
temperatura y en cantifiad de 1,5-3Kg. por kllo
de mgterlal de partida, Este vapor se envia a
la base de la columna de reacclén y proporclona
el calor necesario para evaporar el agua agregada
a la soluclén de fcido clorhfdrico que proviene de



lo glto de la eeltma.. Tal consumo de vapor ruul--
ta inferlor al que serfa preciso para obtener mate=
rial seco en el caso de que se produjera furfurol
tratando exclusivamente el material con &cidos v
sln ecloro, puesto que el complejo de las reaccio-
nes que se desarrollan con el cloro es mt&rmit;o‘.'

Con este modo de proceder se consigne un ene
rlquecimlento en fcido clorhfdrico dentro de una :
zona Intermmedla de lg columma de reacelén, el cual
pPuede Incluso exceder de S-104 respecto al material
tratado, y se debe a 1la -candenucién de los vapo= _
res que contlenen ficldo clorhfdrico por obra del ma-
terlal frio que desclende de la parte alta de la
columng y origina un reflujo de solucidn de 4cido
clorhfdrico en la columnsg nism‘. Como el ficldo clor-
hfdrico tlende a formar una mezcla azeotréplca de
méxlma con el agua, se obtiene asf un enriquecimien-
to en fcido elorhifdrico flel material que baja por :
la colurmg de extraeccién, Solo en la base de la co-
lumna, por obra del exceso de vapor recalentado, se
eliming todo el fcldo clorhfdrico 7 el mtesrial 8gq«
le seco y exento de fcido clorhfdrico libre.

Este materlal seco puede emplearse para produ=-
clr el vapor que requiere el proceso de extraceién
de furfurol, ' ‘

Otra ventaja del procedimiento consiste en po=-
derse conduclr de modo continuo a presidédn atmosfé-
rica, en oposicién a los procedimientos que emplean
fcldo sulffirico, y a temperaturas relativamente bg-
Jas (100° o poco mfs) en la zona de extraccién de
furfurol, o sea en condiclones apropladas para r:aﬁa-
clr las pérdidas por descomposicién del producto,



Ademfis, el consumo de cloro se reduce una mie
tad o 1/4 en relacién con d método basado en el
uso exclusivo de cloro, afin obtenlendose con el
nuevo procedimiento resultados muy superioras:

El consumo de cloro es muy bajo (inferior con
algunos materiales al 1-1,5% en peso en relacién
con el material de partida), con tal que el &cido
clorhfdrico contenido en los vapores se recupere
précticamente por complet;; .

Se ha comprobado, en efecto, que haciendo pa-
sar los vapores que contienen furfurol y &cide
acético y salen del aparato de extracelén por una
columng rectificadora de platos o de anillos
Rashlg, basta condensar poco mis de 104 de los va~
pores para recuperar prictlicamente todo el &cido
clorhfdrico,

En el caso de prolongar tal columa bajo las
zonags de allmentaclén de los vapores cargados de |
furfurol y de calentarla por la base a fin de pro-
ducir una destilacilén parcial del 4cldo, es posl-
ble, consumlendo relativamente poco vapor, obtef
ner soluclones de #cido Fls?hidrico a conceptra-
c¢lén bastante elevada (p.ej., a més de 15%). En
tal supuesto, la cantldad de soluclén de fcide
clorhlidrico es suficlente para impregnar el mate-
rial de partlda hasta obtener una concentracién
de 3-4% en Acido (ca}culado sobre el peso del mge-
terlal seco tratado),

Para hacer posible el empleo de fcidos recupe-
rables a concentraclones relativamente bajas pue=-
de convenlr uha desecaclén previa del materigl en

tratamlento, a fin de que la cantidad de agua pre-



sente en el mlsmo después de impregnarlo con so-
luciones de #&cldo clorhfdrico no exceda de 20%..’
Esto permite reduclr la cantidad o la temperatu=-
ra del vapor recalentado que ha de introducirse
en el gparato de extraccién de furfurol para de-
secar del todo. el material después de extraer
dicho preducto,

 El procedimiento ofrece interéds particular
en el caso de produclr furfurol a partir de sal-
vado de arroz, tallos de lino, bagazo de cafia de
azficar, etc, ¥y de otros materiales pobres en pen-
tosanas, con los que es méispenaablg consegulr ;
altos rendimientos (superlores al 70-80% del teb-
rico) para que la produccién industrial de furfu-
rol resulte. econfmlcamente aceptable’.

“En el caso, por ejemplo, de la cascarllla de
arroz, los rendimientos con los viejos métodos
basados en el empleo de fcido sulftrico y wapor
a 5«10 atm, dificilmente sob.repasan 6% calculado
sobre el material de partlda. Con el procedimlenbo
aqul descrito, los resultados pueden llegar ©
sobrepasar 109, scgfin las condiclones en que se
trabaje'.

Ademfis, el presente procedimiento rinde, aparte
furfurol,'tamblén ficldo acético en cantldad no me-
nor del 4-54, que puede elevarse con algunos mate=
riales a mis de 6'% con relacién al peso del mate-
rigl tratado seco, | _

Traténdose de bagazo de cafia de azficar, los
rendimientos en furfurol pueden llegar © ao}wre-
pasar 149 en peso, ¥ 7% los de 4co acético, :

El  &cido adetlco se puede recuperar en for-



ma de soluclén concentrada de acetato céleclco,
haciendo pasar los vapores desprendidos del 4= .
cldo clorhidrico a una columna Férmieamante als-
lada que contenga pledra callza., También es pos17
ble recuperarlo medlante extraecién con disolvenw _
tes de las soluclones remanentes, despnés de conden-
sar los vapores ¥ de eliminar el furfurdl por rectie
flcacién,

La columna rectificadora del furfubol, para
extraerlo de las soluclones obtenidas por condenw
saclén de los vapores procedentes de las columnas
de extracclén del furfurol contenido en los materia-
les pentosénlcos, puede funcionar a presién reduc;-
da, y entonces el calor necesario para que funcloe
ne la columsg rectificadora puede obtenerse por
condensgacién a presidn ordinaria o algo mfs alta
de los mlsmos vapores procedentes de la columnma en
gue se thrae el furfurol de los materiales de
partidas.

G — —— W — A W— —— — — —

l;- Procedimlento para producir furfurol y fcl-
do acétlco a partir de vegetales que contengan pen-
tosanes, caracterizado porque el materlal pentosf-
nico se humedece primero con una solucién de cido
clorhidrico de manera que la cantldad de agua total,
Inelnfda la humedad primitiva del materlal, no exce=
de de 304, v el materlal asf impregnado se intro-
duce de modo contlinuo en un aparato de reaccién en
conbracorrlente con wvapor recalentado, éate filtimo
en cantldad y a temperatura apropladas para secar ;
por completo el materlal sallente, que resulta exen=-



L

to de !cidn clorhidrico libre.

24~ Procedimiento segfn la reivindicaclén pre-
cedente, caracterizado porque en la parte Inferior
de la colwima se introduce cloro gaseoso,

3¢~ Procedimiento segln la relvindicacién pre-
cedente, caracterlzado porque la cantldad de cloro
introduclda es inferior al 2% en peso respecto al
mater1a1 tratado.

4,- Procedimiento segfin la relvindicacién pre=-
cedente, caracterlzado porque los vapores que sa-
len del apasrato de reaccién se someten a rectifiw
caelén en ung columna alimentada por arriba con un
reflujo obtenido condensando parclalmente los pro-
plos vapores, de modo que el condensado recogldo
en la base de lg columma esti cdnatituido por una
golucién de fcido clorhfdrico que se recupera y em-
Dlea para embeber el material de partlda,

Be- Procedimiento segfin la reivindicacién pree-
cedente, capacterizado porque la columma rectliflca-
dora se alimenta en una zona Intermedis con los va=-
pores que salen del aparato de extraccién de fur-
furcl, v por srriba, con una soluclén obtenida con-
densando parcialmente los vapores mlsmos mientraa‘
que por sbajo se calienta a fin de obtener una so-
lueidn relativamente concentrada de fcido clorhi-
drico, la cual se utiliza para impregnar el mate=-
rigl de partldae. :

é.- Procedimlento segfin las relvindlcaclones pre=-
cedentes, caracterlzado porque el material pento-
8anico se seca antes de ;?pregnarlo con la solu-
cién de &cldo clorhidrico,

4.- Proccdiniento segtn las relvindicaclones

precedentes, caracterlzado porque la produccién



éa furfurol y Qpidn acétido a partir de matarlales'
que contlenen pentosanes se conslgue empleando clo-
T0o en pequefia cantldad (menos del 2%), v el #cldo
clorhldrfco sobrante se utiliza para Impregnar el
materlal, en tanto que el vapor necesario para el
procedimliento se produce quemando el reslduo seco
del ﬁratamiento;

8e= Procedimiento segfin las raivindicaciones‘
mrecedentes, ecaracterizado porgue la columna rece
tificadora en que se separa el furfurol del agua fun=-
clona a preslén reducida, y el calor necesario Pro=
viene de la condensacién de los vapores que salen
del aparato de a;traeciﬁn del furfurol,liberados del
fcldo clorhfdrico,

La Habana, Abril 25 de 1952'. ;
Como mandatario de Giulio Natta
cFAC_ z\‘j/@‘, R



