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Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogotd, en la Carrera 11 No. 86-53, piso 6, obrando como apoderada
de la sociedad DSM IP Assets B.V., con domicilio en Heerlen, Holanda, solicitante
de la patente de la referencia, pido a usted que se proceda a examinar si la invencién,
cuya patente se tramita en el expediente de la referencia, es patentable.

Adjunto al presente memorial los recibos No. 07 - 75,110 de 17 de septiembre de
2007 y 07 - 67,844 de 22 de agosto de 2007, por la suma de $202.000.00, con lo cual

queda cubierta la tasa oficial correspondiente a dicho estudio.

Sefior Superintendente,

JIMENA ESCOBAR URIBE

C.C39.779.452 de Usaquen
T.P. 68.228
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SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 05-67804

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 575 DE
FECHA 30 DE ABRIL DE 2007 EL TERMINO HABIL SENALADO POR LALEY
EXPIRA EL- 31 DE JULIO DEL 2007

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisidn 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
SI NO X



SUPERINTENDENCIA DE INDUSTRIA'YY COMERCIO
DIVISION DE NUEVAS CREACIONES

Bogota, D.C., 23 de septiembre de 2008

Apoderado: Jimena Escobar Uribe

ASUNTO Radicacion 05-67804
Tramite 002
Evento 001
Actuacion 430
Oficio R YA
Folios 014

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

1. Documentos estudiados
1.1. Descripcion: Folios: 09 a 26 como se radico inicialmente.

1.2. Reivindicaciones: Folios: 27 a 31 como se radico inicialmente

1.3.  Prioridad: Folio 1: 60/436.476; 27/dic/2002

2. Objeto de la invencion

Titulo de la solicitud: “PROCESO PARA REDUCIR LA CONCENTRACION DE
ALDEHIDO EN UNA MEZCLA QUE COMPRENDE CICLOHEXANONA Y UNO O
MAS ALDEHIDOS”

El objeto de la presente solicitud de patente de invencion consiste en:

Un proceso para reducir la concentracion de aldehido en una mezcla que comprende
ciclohexanona y uno o mas aldehidos, dicho proceso comprende la destilacion de
dicha mezcla en una columna de destilacion en presencia de un compuesto alcalino,
en donde en el fondo de la columna de destilacion sustancialmente no esta presente
el agua.

Reivindicaciones 1-17: Proceso para reducir la concentraciéon de aldehido en una

mezcla.
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El objeto de la invencion definido anteriormente se clasifico  de acuerdo con
la Clasificacion Internacional de Patentes (IPC) : CO7C 45/85, A61K31/12,
AB1K31/11.

3. De la solicitud de Patente

3.1.  Reivindicaciones (articulo 30 D 486)

Para la reivindicaciéon 1 se encuentra el término relativo “sustancialmente”. Se
requiere hacer la correccion respectiva.

4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es 27 de Diciembre de 2002, se consultaron las bases de
datos y los archivos con que cuenta la entidad con fecha de publicacion anteriory se

encontraron los siguientes documentos que anticipan el objeto de esta solicitud:

Fecha de

N Documento Titulo Publicacién* N

Purification of the cycloalkanones |

D1 | GB 2028329 | obtained by oxidation of 05/mar/1980
cycloalkanes
D2 | GB 1276792 Acetone purification process 07/jun/1972

6. Analisis de patentabilidad (articulo 14 D486)

6.1. Novedad (articulo 16 D486)

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado

en las anterioridades, tenemos que:

La solicitud en estudio reclama un proceso para reducir la concentracion de
aldehido en una mezcla que comprende ciclohexanonay uno o mas aldehidos, dicho
proceso comprende la destilacion de dicha mezcla en una columna de destilacion en
presencia de un compuesto alcalino, en donde en el fondo de la columna de

destilacidon sustancialmente no esta presente el agua.

-D1 [GB 2028329] ensefia un proceso para la purificacion o separacion de
ciclohexanona de los indeseados aldehidos, de una mezcla que contiene una

cicloalcanona de C5-C12 en el anillo, y los respectivos aldehidos, obtenida por la



oxidacion del correspondiente cicloalcano en fase liquida. A esta mezcla se le agrega
a destilar se le agrega una solucién de hidréxido de sodio o un carbonato de metal
alcalino, en una cantidad que depende de la concentracién del aldehido, de la base
usada y la temperatura de destilacion. Usualmente la concentracion de la base libre
en la solucion acuosa es de 0.1mol/L. Entonces puede llegar a considerarse que es
sustancialmente libre de agua la destilacién, dependiendo de la cantidad de mezcla a
separar y de la concentracion de aldehido contenida en la mezcla. Porque el
volumen de la mezcla cycloalcanona/aldehidos puede ser de varios litros y el
catalizador alcalino (hidroxido de metal alcalino o carbonato) en cantidad de uno o
dos mililitros, entonces el proceso es “sustancialmente libre de agua”, porque
solamente contendria ppm de agua, indicandose que es menos de 100 ppm en peso
de agua que esta presente en la columna de destilacion y es el mismo proceso que
la presente solicitud reclama como nuevo e inventivo, por lo tanto carece de
novedad.

-Cuando una invencion esta afectada por novedad obviamente no posee nivel

inventivo.

41. Nivel inventivo (Articulo18 D486 de la C.A.N)

D2 [GB 1276792] describe un proceso para la separacion de la preparacion de
acetona de impurezas, que son los aldehidos, convirtiendo tales aldehidos en
polimeros no volatiles. El proceso de purificacion se lleva a cabo en una columna de
destilaciéon de multiplatos, y puede usarse como catalizador un catalizador alcalino
en solucion, luego el agua es removida constante mente de la columna de
destilacion, cuando se agrega pequefias cantidades en solucién, o también se puede
agregar exento de agua, en forma de dxidos alcalinos. Si se compara el proceso
ensefiado por D2 y el proceso de la presente solicitud observamos que la tnica
diferencia es gue no aparece el nombre explicito de la ciclohexanona, porque como
proceso de purificacion de cetonas es exactamente el mismo proceso de separacion
una mezcla de cetona/ aldehido, por lo tanto para una persona normalmente
versada puede probar con una alta probabilidad de exito el proceso en cualquier
mezcla que contenga cetonas a purificar de impurezas llamadas aldehidos. De tal
manera que esta oficina no observa el aporte real al acervo tecnoldgico, y por lo

tanto no se puede considerar que tenga nivel inventivo.

5. Conclusion:

L os requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:



N° Reivindicaciones -
 Documento Afectadas Requisito que Afecta
D1 1217 No vedad y Nivel Inventivo
D2 1a17 Nivel Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra

él no procede recurgo al

ALIX CARMENZA CESPEDES DE VERGEL

Jefe de Division de Nuevas Creaciones

en la via gubernativa.

El anterior requerimiento fue noftificado por fijacion en lista, de fecha
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{54] Purification of cycloalkanones
obtained by oxidation of
cycloalkanes

{5?) The purification of a C;Cu

10NE 8.9.
ohtamed by oxldatn:n of the
coresponding cycloalkane, is effected
by subjecting the cycloal taan

gldol condensation wheraby at least
80% of the aidehydes present are
converted but not more than 2% of
cycloatkyl esters darived from
carboxylic acids containing at least 4
carbon atoms per molecule, is allowed
to sapomfv in eﬂectlng thealdol
an 1i talyst may
be used, e.g. sodium hydrexide or
sodium carbonate, or an acid catalyst
may be used e.g. sulphuric acid or an
acid in exchanger. After the aldol
uundensatlon has been effected ihe

I 12 may be sap. d by
disﬁliation.

V 62€ 8¢0 ¢ 89

GB2028329 A 1

SPECIFICATION

Frocess for the purification of cycloalkanone mix-
tures cbtained in the oxidation of cycloalkanes

polycaprolactam, the sldehydes, even if presentin
tow concentrations, give rise to impurities with 2
highly deleterious effect on the strength of the
polycaprolactam. Other cycloatkanonss with 5-12

£ 70 carbon atoms in the ring show a similar effect.

The igyention relstes to 8 process for the purifis- Theinvention is directad to a process forthe
115 of mi s contain :;yr,Toa kanane con- purification of cycloalkanons mixtures without any
Mty B “carbon atoms in the ting and which have appreciable loss of cycloalkanone by self-
been obtained by the ion of the corresp condensation, and is based onthe discovery that

10 cycioalkaneTn the liguid phass by means of a gas 75 cond ion of aldehydes with th Ives or with
containing molecular axygen. cycloalk 2, can be effected at reaction conditions

The preparation of cycloald mixtures by oxi- miider than those at which substantial self-
datipn of the corresponding cycloalkane in the liquid condensation of eycloalkanone occurs.
phage by means of a ges contefning molecilar The invention provides a process forthe purifica-

15 oxygen is well known {see, e.g., the general surveys 80 tion of a mixture containing a cycloalkanons contain-
in the Stanford Research Institute Reparts 3 {1965, ing 5-12 carbon atoms in the ring obtained by the
34 (1971}, 7 {1866}, 307-319, and 74 {1968}, 87-103). axidation of the corresponding cycloalkane [n the
In most cases use is made of a degree of conversion {iquid phase by means of a gas containing molecular
of 1-12% cal i ta the cycloalkans feed stock, so oxygen, characterized in that the said mixture con-

20 that the resulting reastion mixture contains a large 85 taining the cycloalkanone is subjected to an aidal
proportion of unconverted cycloalkane. The mixture condensation reaction by which at least 80% of the
{urthermore contains, in addition to the cfcioal- aldehydes present are converted, but not mors than
} a considerable amount of the corresp g 20% of cycloalkyl esters derived from carboxylic
cyeloalkanol in most instances, and a minor propor- acids containing at least 4 carbon atoms per

25 tion of secondary products, including aldehydes, 90 moiecule is allowed to saponify.
orgamc acids and cycloalkyl esters. i is common The strong acid or free base which is presentin the

top the mixture by distilla- aldo| condensation is necessary as otherwise the
tlon WMMMMm aldehydes will not condense with themselves or with
e magauatatihethan tive cych and the cycloaik 1e to form the hipher-boiling pro-

0 s Iawfﬂ\e aldehv)des are distiitetof first, 95 ducts. Itis in this respect that the process according
foliowed by the cycloalkanona and finally the eye- to the inventicn differs from the process according
loalkanal. The residue consists of high-boiling ove- to Netherlands Patent Application 6500838, Prefer-
loalky! esters and other products. ; &bly the aldol condensation is performed with

Acoording 1o 3 known pro p dure the yield basic catafyst usualfly in the form of an agueous solu-

35 ofcycloalkano! isiriiproved bysaponifyingthe cyc- ¢ 100 tion, Usually a minimum concentretion of free base
!oalky[ esters present in the reaction mixtura after ". in the aquecus solution of 0.1 mole/t fs used, butthe
digtillgtion of the eyciaalkane by tres with oR actuzl minimum requirement depends on the reac-
agqueol:s solution af [wm bydroxide or sodiu m\ tion temperature, the particular baslc catalyst, the

~  cafbenats; This progess has the disadvantage, hat | aldehyde concantration, and the amount of aqueous

40 the stifngent conditionsrequired for the sapoaifics™

tion of the high-boiling cycloalkyl esters, which are
difficultic Hy, cause the cycloatkanocd to be

solutian used. The reaction congitions such as
temperature, naturs of the basic catalyst, amount of
free base, of ag) I duration of

cohverted by self-condensation into the correspond-

ing 2-cycloalkylidene cycloalkanone, thus becomes
45 |ost {Nethsrlands published Patant Applicati

6600638}, The ramedy for this problem isto wash the

reaction mixture with dilute aqueous sofutions of

alkali hydroxides or alkali under such

mild gonditions that only the organic acids dissolved
53 . in the organic phase are neutralized and na saponifi-
cation of cycloalkyl esters is effected. The product
thus obtained is distilled and then saponified with an
aqueous alkali solution. By this means of loss of cyc-
foalk e by sebf-c jon is avoided.

55 [thowever has been found that a cycloalianona

prepared in this way, particularly cyclohexanane,
does not meet the demands normally reguired for its
uss, Thus when the cyclohexanone is processed into
polycaprelactam (nylon-5) by oximation, Beckmann
&0 rearrang and poly ion, the mechanical

strength of the polycaprolactam obtained leaves

much to be desired, tis now considered that this s

due to the fact that a small part of the aldehydes

P ty bines with the cycioh 1one frac-

€5 tlon When the cycloh isor dinto

120
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i
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tr and the {ike, are selected so that not more
than a minor proportion of the cycloslkyl esters that
are difficult to saponify are saponified. This require-
ment ensures the avoidance of any appreciable loss
of cycloalkancne byse[f—condansatlun. A \ person skil-
led in the artcan d a of
reaction conditions from some very simple sxperi-
ments.

In the akiol condansation itis preferred toconvert
not more than 0.2% cycloalkanene in excess of that
required for the removal of the aldehydes. Itis poss-
ible in practice to restrict tha loss of cycloalkanone
by self-condensation m less than 0.02%.

The i yisinthe
range betweesn 30 and 1DD“C pamcularhr betwean 60
and 25°C. The p may be, fori inthe

range he'mreen 10 and 1000 kPa, preferably between
50 and 200 iPa.

Particutarly suitable solutions of those which may
be used in the aldol condensation are agueous solu-

tons of alkali-metai hydroxides and carbonates, pre- f

ferably sodiurms hydroxide or sodivm cerbonate. Par-
ticularty wsefuf solutions are those ining from

i
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0.5to 15, mare in particular 1 to 5, wt. % agueous
sodium hydroxide selution. The amount of agueous
bass solution added is preferably 1to 20wt % with
respact to the organic phase. A strongly basic ion
exchanger can also be used advantageously as the
basic catahyst.

The duration of treatment may, for mstanoe be in
ths range bety 5 and 60 mil p
b 30and B0 mi! at an alkali cuncentra-
tion of about 4% by weight, or betwesn 5 and 16
minutes at an alkali concentration of about 15% by
weight.

Anzlogous considerations apply when use is
made of aldo! condsnsation catalysed by a strong
acid. Suitsble strong acids are forexample those
containing from 0.1 to 203 by weight aqueous sul-
phuric acid or 8 corresponding concentration of
p-toluene suiphonic acn:l or preferably strongly acid
ion axch Iphonic acid g p At
toc high acid concentrahons thsfs isthe rlskof
undesirable secondary reactions. The amount of
strong acid may be a catalytic amount and range, for
instance between 0.01 and 10°% by weight based on
the organic phase, preferably between 0.05 and 0.5%
by weight. An ad oftha acid-catalysed reac-
tion is that a lower reacuon tempetature of eg-r
30-60°C andfor a shorter reaction period suffice, Use
may also be mada of temperatures up to 100°C.

The mixtures 1o be treated usually contain 50 to
7000 parts by weight per mitlion of aldehydes.

The aldal condensation reaction ¢an be effected in
& stirred reactor, but use Is preferably made of &
plug-flow reactor.

By preferance such reaction conditions are used
that not more than 10% of better still not more than
5% of the cycloziky] esters derived from carboxylic
esters with at least 4 carben atoms per molecule, is

saponified.

The aldol cond ion ion is preferab!
effected after past or, preferabiy subsmnttaﬂv all of
the unconverted cycloglk has bgenr ]
fromther i i of the oxidation reaction.

In arder to temove organic acids, the mixture may
have begn subjected to a treatment with water orto
@ neutralization ireatment as described above. if so
desired part of the aldehydes, together with other
by-products with a tower boiling point than the cyc~
loalkanone, may be distilled off before the aldol con-
densation.

The product mixture of the alde! condensation
may be freed of the acldic or baslc catalyst, e.g., by
washing with water or by neuvtrelization, I an fon
exchanger is used as the catalyst, washing or neut-
ralization may be omitted. The cycloalkanone is pre-
ferably then separated €5 by dtsﬂiliman. from the
resulting sldol-cond p pecially if
the cycloalkanane is to be pr d into a pelylac-
tam. However this is not necessary for some end-
uses for oycloalkanones, Cycloalkanol that is also
racovered can be dehydregenated into a further
amount of cycloall in known . The dis-
tillatian residue contains eycloalkyl esters, which can
be hydrolyzed in known manner to cbtam another
amount of cycloatkanal.

656 Aldol condensation of aldehydes with cvclnai—

o

ar

kanones is known, 8.9. from German Auslegeschrift

1,085,520 and J. Am. Chem. Soc. 29 [1964], 1347,

These publications however deal with the reaction of
the two reagents in a pure form and in malar ratios
of betwean 1:1 and 1:10. it cannot be inferred from =
such disclosures that very small proportions of
aldehydes could be ramoved from the much greater
amounts of cycloatkane-oxidation products contain-
ing cycloalkanone in the way according to the inven-
tion.

A further explanation is given in the schematic
reaction diagram of the accompanymg drawmg The
o relates to cycloalk cyele
but the process of the invention is also suitable for
the purification of other cycloalkanones with 5-12
carhon atoms in the ring, 2.9. cyclopentanone or oyc-
lodadecanons.

Cyclohexane is passed through line T to reactor 2.
Air or anather gas containing melectlar oxygen is
fed through line 3to reactor 2 in which a liquid phase
of cyclohexane and oxidatlon products is main-
tained. Ventgas gh line 4. Cycloh
ang vapour o« in js cond dina
device {not shown) and is retumed to reactor 2. The
fiquid reaction mixture flows through line 5 to neut-
ralization device B, e.g. a mixer-settler, in which itis
washed with an aqueous sodium-carbonate salution
supplied through line 7. The amcunt of sodium car-
bonate is such that no unconvertsd bass remains in
neutralizing device 6. The agueous phase is dis-
charged through line B and a vapour phass through
iine 9. Cyclohexana Is cendensed from the vapour
phase and retuimed to reactor 2. The organic liguid
phase fiows through line 10 to disfiliation column 11,
where the tad cycich wisr ad, The
vapour is discharged through (ine 12, condensed
and returned to reactorz The d:sh!lahon residue,
which sub rHally af and
cyciohexanol and alse contains esters and
aldehydes, passas through line 13 to aldoi-
condensation vessel 14, ta which an aguecus
sodium hydroxide solution is fed through line 15.
The reaction mixture of the aldel condensation flows
thraugh fine 16 to washing column 17 where it
washed in counter-current relation to water supplied
thraugh line 18 to remove traces of hydroxdde, Ifsa
desired, cycichexanea may bs fed to washlng device
17 through lines 18 and 16 to improve phase separa-
tion. The washing device may be a mixer-settler
instead of a column. The washing wiater, together
with the aquaeous phass of the reaction product of
the aldo! cond ion, iezves washing device 17
through line 20, while the washed organic mixiure is
fed through iine 21 to distillation column 22, wherea
fraction }i.a. pentanol and h wil

A +h,

er ;
beiting point tthan cydohaxanonef Is distlusd i The

light fraction is discharged throug ila the
teavy fraction is passed through line zm a second,
distiliation column 25 whereln cyclohexanone is dis-
tilled and recovened through line 26. The heavisr
fraction flows through line 27 to a third distillation
column 28, Cyclohexanol is distifled off and ¥ so
desired passed through line 28 to a dehydrogenation
uhit fnot shown! where it can be converted into 2

130 further amount of cyclchexanong by dehydrogena-

[~3
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tion in known manner. The dehydrogenation pro-
duct may be returned to the distiffation column
through a ling {not shown), A distiliation residue
containing cyclobexyl esters fsaves the system
through ¥ine 30, i so desired the esters may be hyd-
rotyzed, e.g. with agueous sodium hydroxids, ina
hydrolysis reactor {not shawnl. The cycichexanol
then obtained can be returned through a line not
shown into the system, praferably to the neutralize-
tion device 6, aldo)-tondensation reactor 14 or wash-
ing device 17.

Instsad of a hydroxide selution, an aqueous solu-
tion of & strong acid, e.g. 10% by weight sulphuric
acid, can be fed in through line 15, or aldal conden-
sation vesse! T4 may be a column filted with a
strongly acid ion exchanger, e.9. Dowex 50 L (Dowex
is atrade-mark), or another polystyrene resin con-
taining sulphonic-acid groups and cross-linked with
diviny! benzene. In this instance washing davice 17
can be omitted.

The invention will be further eiucidated with refer-

parative expsriments. .
A glass reactor provided with baffies, a refiux con-

25 denser and a stirrer is fillad with a mixture that con-

teins 70 grams of cyclohexancne, 130 grams of cye-
fohaxanol, and 2 grams of aldehydes {substantislly

caproaldehyda) plus tha cyclohexyl esters of butyric
acid, valeric acid, caproic acid and adipic acid which

30 has been obtainad by oxidation of eyclohexane in

tiguid phase with air followed by neutralization with
aqueous sodium carbonate solution, separation of
the layers and removai of unconverted cyclohexane
by evaporation [flow in fine 13 of the drawing]. An

35 agueous sodium-hydroxide solution is added to this

miixture in the amounts and concentrations shown in
the accompanying Table and vigarously stirred with
reflux cooling for 60 minutes at about 85°C and
atmospheric pressure. After comptetion of the reac-

40 tion, the centants of eyclohexylidene cyciohex-

anone, aldehyde {calcuiated as caproaldehyde} and
ester in the arganic layer are determined by gas-
Yiquid chromatography {GLC]. The results are shown

ente to the following werkding examples and com- inthe table:
Amount and concentration § Degree of % | Loss of eyciot 0ne
of sedium-hydroxide aldehydes]oyciohaxyt | % by weight *
sofution esters
Ex. 2HmitIN |80 2 <0.0%
Ex. !t 20mi05N |90 g 0.02
B it 20miT N 87 10 0.1
Ex. IV 1IemliIN 97 10 0.2
BV 20miZEN 98 17 o4
Com.Ex.A | 20mI7E5N 1599 25 15
Com.Ex.B8 j 20mi1ON J>59 35 42
* caiculated to the sum of cycl wone and cycloh | added

Upon compietion of the reaction, pure cyclohex-
anone can be recovered from ths organic layer by
distillation.

CLAIMS

1. Anrocess for the purification of 8 mixture con-
taining 2 cyclnalkanone containing §-12 carbon
atoms in the ring obtained by the oxidation of the
corresponding cyclosikane inthe liquid phase by
means of a gas containing molecular oxgen, cherac-
terized in that the sald mixture containing the cyc-
loglikanone is subjected to an sidol condensation
reaction by which at least 3% of the aldehrydes pre-
sent are cotwverted, but not more than 20% of cye-
loalley] esters derived from carboxylic acids contain-
ing at least 4 carbon atoms per molecula is allowed
to saponify.

2. Ap according to Claim 1, wherein not
miora than 5% of the said cycloalkyl esters is allowed
1o saponify.

65 3. Aprocess according to Ciaim 1 or Ciaim 2,

wherein not more than G.2% cycioatkanone in excess
of that required for the removal of the aldehydes is
converted in the aldol condensation reaction.

4. Aprocess according to any of Claims 110 4,

70 whereln 2 reaction temperature of between 30°and
100°C is used.

5. Aprocess according to any of Claims 1t0 5,
wharein a basic catalyst is used. _

6. Aprocess accornding to Claim 5, wherein the

75 reaction temperatura Is fram 50° to 85°C.

7. Aprocess eccording to Clelm 5 or Claim 6,
wharein the said basic catalyst is an agueous solu-
tian of sodiurn hydroxide or sodium carbonste.

8. A process according to any of Claims 51o 7,

80 wherein the base concentration is not more than
15% by weight.

9, Aprocess according to any of Claims 1 to 4,
wherein an acid catafyst is used.

10. A process according to Claim 8, whersin a

§5 reaction temperature of from 30°to 80°C is usad.
" 11. Apracess according to Claim 9 or Claim 10,
whereln the said acid catalyst is an agquesus solution
of sulphuric acid. .
12. A process according to Claim 8 ar Claim 10,
80 wherein the szid acid catalyst is a strongly acid ion
exchanger.

13, Anrocess according to eny of Claims Ste 12,
wherein the concentration of the strong acid corras-
ponds to not more than 20% by weight sulphuric
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acid.

14. A process gccording to any of Claims 110 13,
whetein after the aldal condensation reaction, the
cycloaikanone-is saparated from the resulting con-

5 densation products by distillation.

15. A proeess according to any of Claims 110 14,
wherein the cyctoalkanone is cyclohexanone.

16. A process according to Claim 1, substantially
as hereinbefore described and iilustrated in the

10 accompanying drawing.

17. Ap fing to Claim 1, sub ially
as hereinbefors described inthe E ples.

18. Cycloalk btained by a p accard-
ing to any of Clalms 110 17.

Frirtud for Her Majesty’s Stasionary Offica by The Twerddale Press Lid.,
Banwick-upon-Tweed, 1980,

froe vehich capias mey be obizined.

Buhdlngs, Larefan, WE2A 1AY,
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(54) ACETONE PURIFICATION PROCESS

- cg;l) We, ALLIFD CHEMICAL CORPORA~
, & corpotation orgenised and exdsting
pnder the laws of the State of New York,
United States of America, of 61 Broadway,
New York 6, New York, United States
of America, do hereby declare the inven-
tion, for which we pray that a pateni raay
be granted to us, and the methed by which
it is to be performed, to be pacticularly
ﬁ,‘f:ﬁ{f""d in and by the following state-
Crude acetone, such as thet obfained as

& by-product with phenols from the catalytic
decomposition of cumens hydroperoxide,
generally contains varying quautities of im-
pusities. These impurities ate especially
difficolt to remove from the acetone and yet,
if present even in very smalf amounts, make
the acetone unsuitable for numerous uses.
For example, the U.S, National Formulary
has established tests which acetose must pass
in order o be labelled Acetone, NE. One
such test is the well-known potassiom per-
manganate test. It is further koown that
impurities in crude acetone, whick are re-
;;:gasnhiet ff; its éméure 1o pass the per-
ganate test, include principally aldehydic
substances such as propionaldehyde );dud
acetaldehyde. The prior art inclodes many
methods for effecting separation of these
aldehydic impurities, mast of which depend
upon differences in voladilities. In addition
10 effecting separation of impurities by dis-
tilation. methods, caustic has been used to
facilitate purification. For example, the prior
art has suggested that acetone may be puri-
fied by Brst pre-treating the acetone with
sodium hydroxide to polymerise the alde-
hydes to high boiling matecials and then
subjecting the mixture to distillation. Ac.
cording to other processes, acetome js fed
inty a distillation column and sodium
hydroxide solution is simultancously in-
jected into the column either above or helow
or at the_ same point as the acetone feed.
The sodium hydroxide thus catalyses the
polymensannrg of the afidehydes present,
thereby forming noo-volatile components
which may be withdrawn as bottoms from

r o

the column, while pure is wi :
ev%h : pure acetone is withdrawn
The main disadvantage encountered in the
prior art methogis is that the polymerisation
of aldehydes with caustic under the condi-
tions suggested results either in a reversible
process, making removal quite inefficient,
g(;'gr ug:tgi mo? ngolr}:us conditions, in the

adation of a substantial B

portion of the

In accordance with the present invention,
a process has been found for separating ime
purities from acetone prepared by the de-
Whh abviaes 1 oumwas oF e ey

obvia tures of the 1 :
ety e the methods
_Accordingly, ibe present invention pro-
vides & process for pirifying crude acetone
obtained by decomposing cumene hydro-
peroxide, the process comprising fracdonaliy
the acetane in a mubtiple-piate
column” and _continmously adding to the
cghnpn a dilute agueous solution of an
alkaline material, os hereinafter defined, the
solution being added at a point above the
acetone feed point and the amoumt and
concentration of the solution being sufficient
0 polymerize impurities in the acetone with-
out forming a second Liguid phase,

It has been found that crude acetone
contaiing aldehydic impurities can be puri-
fied 10 an extent such that it will pass the
standard potassium permanganate fest, by
combination of chemical treatment and dis-
tillation, n a shgle; moltiple-plate
distillation tower. This method of purifying
aoe!none comprises crude acelone
to form a vapour phase mixfure comprising
water, acetone apd aldehydic components,
such as acetaldehiyds and “propionaldchyde,
further treating this vapour mixture with a
oountgr-ﬂowmg_djlute solution. of an alkaline
hydmmﬂl ;!g.éucuiaﬂy an  alkali  metat

e, Temovi
\ ing pure acetone from

The invention may be better nnderstood
by referring to Figure 1, which is 5 scfemZtic
ﬂms_r diagram showing the arrangement of
equipment adaptable comtintonsly per-
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forming the method on- - ercial scale.
The process uiilizes 4 si r contain.
ing muitiple plates or trays; Figure 1 illas-
trating a tower or cohunn with 60 plaies,
and provided with conveational accessories
such as heat source § for supplying heat, for
example, in the form of scan io the bottom
of the column, condenser 9, for condensing
the vapours leaving the column, oulket 8,
for withdrawing non-volatile components
froms the bottom of the columm, feed iniet
Fi, far feeding crode acetone 1o the columa,
feed inlet F2, for feeding 2 dilate aqueous
solution oF allaline maierisl through the
column, pipe 3 for comveving overhead
vapours to the condenser, pipe 4 for re-
turning a porifon of the condersed vapour
to the column for refiux, and pipe 5 for
withdrawing product. Plares 17, 17, 57 and
60 represent a portion of the plates dis.
persed within the colum; other plates are
omitted for simplicity. The portion of the
column between Fl and F2 is designated
as the reaction zone.

Crude acetone is fed into the cofumn
{hrough feed iniet Fl located in the lower
section of the column about 7 to 10 piates
above the steam source and below the alkali
feed infet F2, which is located about 15 or
20 plates abovs the bottom of the colump.
The alkali mixes with the downflowing liquid
in the colemo forming 2 single, acelone-
sich Tiguid phase which contacis the Bpflow-
ing vapours of acetone and aidehydes, con-
verting the aldehydes 10 non-volatile poty-
mers which tead to settle in the bottom of
the coltmn with water and the spent. alkal, .
jand which are removed through outlet &.

i The rising vapours, nOW conlaining acesne
400and o smal smourt of waler, are confinu-

55

ously rectificd in the uppermost portion of
the column, the vapour keaviag the toiumn
above plate 60 dirough pipe 3 to condenser
9 and a portion of the condensate returacd
to the upper rectification zone through pipe
4, The other portion of the condemsate,
free of water, is withdrawn as refined pro-
duct throngh pipe 5.

The tecm, “acctone sibstantially free of
water™, as used herein, mezns acelone con-
taining less than 0.5 water.

When sodium bydroride, aceions aud
water are mixed together, depending on
the relalive proportions of ‘tach present, the
reseliing solution may contain two. phascs,
whereta the less dense figuid is known as
the acetone-rich phase, and the meore dense
Yiquid is known as the alksli-rich phase, or
the mixtore may contain one, acetone-rich
phase. Figure 2 illustzates this phase refa-
tionship; mixtores contalging acetong, watef
and sodium bydroxide in the proportions
represented by the region below the curve
form two phases and within the shaded
arca, 2 single acefone-rich phase.

We bave found that aldebydic meflhf;
can best be removed in a distillation col
using an afkaline materiat as 2 polymerisa-
tion-canalyst and under canditions wherein
& siagle acetone-rich phase is formed in the
reaction zose of the column,

By “alkaling matexial” as used hereinis
meéant any incsganie-basic matecial wilkh is
. ik rean. Suuble

piersn: o present. Suitable

mategials inciude alkaline earih motal oxides

aed hydroxides, and WERER™etal oxides;

carbopates and hydroxides, but preferably

alkali metai hydroxides, eg. sodium and
- Bydroxide are used.

Tiae prescoce of a single acetone-rich
Viquid phase is importaat in that polymerisa-
tion is dependent on the aidelydic impuritics
entering the liquid phase, and the latter is
only possidie if the liquid is zich in acztone,
singe the impurities are more soluble in
acetone than water. The presence of &
second fiquid phase is to be avoided, since
this would tend to reduce the column hold-
up or fesifence time of the acetone-rich
fiquid phase. ln addition, a second liguid
phase, which is rick in caustic and poor in
acetone, would tend also to polymerse and
degrade acetone without effectively remov-
ing the aldehydes present,

Thus, in efiecting separation of the
aldehydic impurities from the crude acetone
according to the process described above,
an alkaline matcrial, preferably sodium
hydroxide or potassium hydroxide, is fed o
the column at a rate and concentration
sufficient to promofe polymesisation of
aldehydes present without forming a second
Bguid phase in the reaction mixture. Ac-
cordingly in order to efficiently effect poly-
merisation without forming a sccond phase.
it is necgssary ihzl, the alkafine material be
introduced in a ditute, (preferably 00310
5.005, the 02 to 1.0°% bebg especially
preferred) sofmion and in ar amount 19
relationship to the acetone and water already
presest in the column soch that a single
Tiquid phase is nagintained. All solution con-
centrations herein are cxpressed on a weight/f
weight basis.

The relative feed rate of acetone and
alkall necessary in order to maimiain a
single acetone-tich fiquid phase in the re-
action zone will vary depending on the
reflux rate and the concentration of atkali
used. In a preferred embodiment of our
invention, we find that purification may be
suitably effected when the ratio of caustic
fead rate to reflux rate is from [:2 to 1:10,
depending on the caustic concentration, and
preferably 1:33 to 1:6.

As will be appreciated by those skilled
in the att, the reguired reflux ratio is de-
termined by the desired dryness of the re-
fineg acetone, For commercially dry acetone,
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reflux ratios ranging from 2.1:1 to 311 are
used.

Alihovgh the method described above
illustrates the invention vtilising a column
having 60 trays, modification of the column
to confain more or less thaa 60 trays may
be made in order to vary the efficiescy of
the system. Simiadly, the plates placed
within the colwnn may be of conventional

10 construction or design, such as the perfor-

15

ated or the overflow type, the fimiting factor

being the number and capacily necessary

to afford proper contact between the rising

vapour phase and the counter-flowing Hquid
phase in the reflux mixture.

The following Examples further illustrate

invention.

ExsypLE 1

Acetone was purified by continuousty dis-

23 tilling i a three-section disillation celumn

25

3.

\

Y

{25 mm in diameter) compeising a vacuum
jacketed 15-plate Oldershaw ceutral section
and a packed upper section, represeniing 10
theoretiral trays, and a packed lower sec-
tion, representing 15 theoretical trays. Steam
was passed into the bottom of the Jower
packed column, and crude acetone was fed
at the bottom of the Oldershaw section at
a rate of 24 grams/minute.

- An aqueous (.5%. solution of sodium
‘hydroxide was fed into the tap of the Older-
shaw section above the acetone feed at a
rate of 24 grams/minuwte and tbe distilla-
tion cartied out comtnoously at & reflux
ratio of 23: 1.

Bottom liquid was withdeawn at a rate
of 471 grams{minute. This system was
continuously operated for 35 hours, and
samples of the acetone obtained from the

40 overhead condensate were periodically

45

50

55

tested for purity.

Tatle I, below, indicates the purity of
acetone withdrawn from the top of the
coluran.

Tante 1
Sample Hours of Acetalde- Propion-
Operation  hyde  aldehyde

ppm
Crude Ppm
Acetone 258 80
1 2 3 frace
2 10 3 race
3 20 5 1
4 33 4 1
EXAMPLE 2

Crode acetone was contingously distilled
at a reffux ratio of 3:1 in a 30-plate column
ftwo 15-plate Oldershaw sections) equipped

with a condensing unit at the top of the
volumn and a bottom withdrawal and steam
inlet at the bottom by introducing:

{a) acetone containing 522 ppm of acet-

aldehyde and 228 ppm of propionaldehyde

at a point pear plate 15; and

{b) 0.1% sodium hydroxide at a point

near plate 30 of the column, the feed

ratic of acttone to sodium hydroxide be-

ing 14:1,

The vapours leaving the top of the column
were condensed and a portion returned o
the top of the column as reflex. The acstone
condensate thus collected, when analysed
by gas chiromatography, was found to con-
tain [0 ppm of acetaliehydz and 5 ppm of
propionaldehyde.

When the procedure was repeated osing
1% sodium hydroxide and the acetone:
sodivm hydroxide feed ratio was I:1, the
acetone obtained from the overhead con-
densate had less than 0.3 ppm of acetaide
hyde and propionaidetyde.

WHAT WE CLATM IS: —

1. A proeess for purifying crude acetone
obtained by decomposing cumens hydro-
peroxide, the process comprising fractionglly
distilling the acetone in a nultiple-plate
column and continuously adding i the
columm a dilute aguepus solution of an
atkaline material, as hercinbefore defined,
the solwtion being added at a point above
the acetone feed poiat and the amount and
concentration of the solution being sufficient
te polymerize impurities in the acetone with-
out forming a second liquid phase.

2. A process according to Claim 1,
wherein the concentration of the solution
of alkaline material is 0.2 to 1.0% wiw.

3. A process agcording to Claim I or 2
wherein the alkaline material is an afkali
metal hydroxide,

4. A process according to Chim 3,
wherein  the alkali metal hydroxide is
sodium or potassium hydroxide.

5. A process according to any one of
the preceding claims, whercin the rafio of
the rate of adding the solution of alkaline
matedal o the reflux rate is 1:33 to 1:6.

6. A process according to Claim 1 sub-
stantially as described herein,

7. Acetone purified by & process accord-
ing to any one of the preceding claims.

J. A, KEMF & CO.,
Chartered Patent Agents,
14 Souﬂ;l Square,

Gray’s Inn,
London, WCIR SEU,

Printed for Her Majesty’s Statfonery Office by Burgess & Son (abingdon}, 14d.—1972.
Published at The Patent Offics, 25 >uthampton Buikdings, London, WC24 1AY,
{rom which copies may te obtained.
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This drawing s a repraduction of
1 SHEET the Originaf on o reduced scale
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