
Ciarke, Modet & C 
IiiftH I oal P 

As. 2853/PET. 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 
E. S. D. .p.\;-NENCIA DE INDUS I RIAY COMLR0 

tiiIiIlIIlliUlIIll1llhII1 
O 06784- 00004-0000 

Ref.: Expediente No. 05-067.804 - ......q.:  37 Dep. 20 NUECREACION 

Eve: 379 FASENACIONALU 

Solicitud de Patente a nombre de �:. 
EDhOS. S 

DSM IP Assets B.V.  

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma, 
. domiciliada en Bogota, 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 exarninar si la invención, 
cuya patente Se tramita en ci expediente de la referencia, es patentable. 

Adjunto al presente memorial los recibos No. 07 - 75,110 de 17 de septiembre de 
2007 y  0 - 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. 
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Industria y Co ercio 
SUPERIN1ENDENCA 

DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No 05-67804 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUE PUBUCADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 575 DE 

FECHA 30 DE ABRIL DE 2007 EL TERMINO HABIL SEIJALADO POR LA LEY 

EXPIRA EL 31 DE JULIO DEL 2007 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicación 
en a gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el examen de 
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con 10 
establecido en el ArtIculo 44 de la DecisiOn 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

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

Apoderado: Jimena Escobar Uribe 

ASUNTO Radicación 05-67804 
TrÆmite 002 
Evento 001 
Actuación 430 
Oficio i.39 
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. Descripciôn 

1.2. Reivindicaciones 

1.3. Prioridad: 

2. Objeto de la invención 

Folios: 09 a 26 como se radicO inicialmente. 

Folios: 27 a 31 como se radicô inicialmente 

Folio 1: 60/436.476; 27/dic/2002 

Titulo de la solicitud: "PROCESO PARA REDUCIR LA CONCENTRACION DE 

� ALDEHIDO EN UNA MEZCLA QUE COMPRENDE CICLOHEXANONA Y UNO 0 

MAS ALDEHIDOS" 

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

Un proceso para reducir la concentraciôn de aldehido en una mezcla que comprende 

ciclohexanona y uno o mÆs aldehidos, dicho proceso comprende la destilaciôn de 

dicha mezcla en una columna de destilaciOn en presencia de un compuesto alcalino, 

en donde en el fondo de la columna de destilación sustancialmente no estÆ presente 

el agua. 

Reivindicaciones 1-17: Proceso para reducir la concentraciOn de aldehIdo en una 

mezcla. 



El objeto de (a invenciOn definido anteriormente se clasifico de acuerdo con 

(a Clasificaciôn Internacional de Patentes ((PC) : C07C 45/85, A61K31/12, 

A61K31/11. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (articulo 30 D 486) 

Para (a reivindicaciOn I se encuentra el tØrmino relativo "sustancialmente". Se 
requiere hacer (a corrección respectiva. 

4. Determinación del Estado de la TØcnica 

Considerando que la fecha de presentaciOn de la primera solicitud de patente de (a 

cual se reivindica prioridad es 27 de Diciembre de 2002, se consultaron las bases de 

datos y los archivos con que cuenta (a entidad con fecha de publicación anterior y se 

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

- Fechade 
N Documento Titulo 

- * Publicac on 
Purification of the cycloalkanones 

DI GB 2028329 obtained by oxidation of 05/mar/1980 
cycloalkanes  

D2 GB 1276792 Acetone purification process 07/jun11 972 

6. AnÆlisis de patentabilidad (articulo 14 D486) 

6.1. Novedad (articulo 16 D486) 

10 
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 (a concentraciôn de 

aldehido en una mezcla que comprende ciclohexanona y uno o mÆs aldehidos, dicho 

proceso comprende (a destilaciôn de dicha mezcla en una columna de destilaciOn en 

presencia de un compuesto alcalino, en donde en el fondo de (a columna de 

destilaciôn sustancialmente no estâ presente el agua. 

-Dl [GB 20283291 enseæa un proceso para la purificaciOn o separación de 

ciclohexanona de los indeseados aldehidos, de una mezcla que contiene una 

cicloalcanona de C5-C12 en el anfflo, y los respectivos aldehidos, obtenida por (a 



oxidación del correspondiente cicloalcano en fase lIquida. A esta mezcla se le agrega 

a destilar se le agrega una solución de hidróxido de sodio 0 un carbonato de metal 

alcalino, en una cantidad que depende de la concentración del aldehido, de (a base 

usada y la temperatura de destilación. Usualmente  la concentración de la base libre 

en la solucion acuosa es de 0.1 mol/L. Entonces puede Ilegar a considerarse que es 

sustancialmente libre de agua la destilación, dependiendo de la cantidad de mezcla a 

separar y de la concentración 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, indicÆndose que es menos de 100 ppm en peso 

de agua que estÆ presente en la columna de destilación y es el mismo proceso que 

la presente solicitud reclama como nuevo e inventivo, P01 10 tanto carece de 

40 novedad. 

Cuando una invención estâ afectada por novedad obviamente no posee nivel 
inventivo. 

4.1. Nivel inventivo (ArticuIo18 D486 de la CAN) 

D2 [GB 1276792] describe un proceso para la separación de  la preparación de 

acetona de impurezas, que son los aldehIdos, convirtiendo tales aldehidos en 

poilmeros no volÆtiles. El proceso de purificacion se Ileva a cabo en una columna de 

destilación de multiplatos, y puede usarse como catalizador un catalizador alcalino 

en solución, luego el agua es removida constante mente de (a columna de 

destilaciôn, cuando se agrega pequeæas cantidades en solución, o tamblØn se puede 

agregar exento de agua, en forma de Oxidos alcalinos. Si se compara el proceso 

enseæado por D2 y el proceso de Ia presente solicitud observamos que la ünica 

diferencia es que no aparece el nombre explicito de la ciclohexanona, porque como 

proceso de purificación de cetonas es exactamente el mismo proceso de separación 

una mezcla de cetona/ aldehIdo, por lo tanto pars una persona normalmente 

versada puede probar con una alta probabilidad de Øxito el proceso en cualquier 

mezcla que contenga cetonas a purificar de impurezas Ilamadas aldehidos. De tal 

manera que estÆ oficina no observa el aporte real al acervo tecnolOgico, y por lo 

tanto no se puede considerar que tenga nivel inventivo. 

5. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 



40 

No Reivindicaciones Requisito quo Afecta 
Documento  Afectadas  

Dl  1a17 Noveçiy Nivelinventivo 
D2  I a 17  Nivel Inventivo  

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dIas 
contados a partir de la fecha de notificaciOn de la presente comunicaciôn. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficio conforme a 10 dispuesto en el articulo 8 de Ia 
resolución reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra 
ØI no procede recuro algiaf en la via gubernativa. 

ALIX CARMEJ4ZA CESPEDES DE VERGEL 
Jefe de Divis(On de Nuevas Creaciones 

El anterior requerimiento fue notificado por fijaciôn en Usta, de fecha 
/ _fl 

ONCEPTOTECNICO No. 3015_j ADOR TECNICO Cod. No. 2O25 
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1 GB2028329A 1 

SPECIFICATION polycaprolactam, the ahiehydes, even 21 present in 

UKPatent Application 2 028 329 A Process for the purification of cycloalkanone mix- 
low concentrations, give rise to impurities with a 
highly deleterious effect on the strength of the IAB 

tures obtained in the oxidation of cycloalkanes polycaprolactam. Otharcycloalkanones with 5-12 
.5 70 carbon atoms in the ring show asimilsreffect. 

Th iygrttion relates to a process forthepuniflca 
- 

The invention is djrected to a process for the 
t   o mixtures1l’afcdrt:na cycloelltsctonecorr- purification of cycloalkanono mixtures without any 4 taliffify carbon atoms in the ring and which have appreciable loss of cycloelkanone by self-

1211 Application Nsl8zeoat 1641 Purification olcvcloalkanones been obtained by the oxidation of the corresponding condensation, arid is based cnthe discovery that 
221 Oats of filing 13 Aug tala obtained by oxidation of 10 cycloalkaneTit the liquid phase by means ofagas 76 condensation of aldehydes with themselves or with J 
1231 Claims filed lS Aug ltl9 cycloalkanes containing molecularoxygeri. cycloslicanone. can be effected at reaction conditions 

?flefltYd!ta 
(31) 7809416 

The preparation of cycloalksnone mixtures by gxi- rnilderthan those at which substantial self-

(32) 12 Aug 197a datiri of the corresponding cycloalkaneinthe liquid condensation of cyclosikanone occurs. 

(331 Netl,erlarids(NL,) (57) The purification of a Cs-C12 phase by means ofagescontaining molecular The invention provideaa process tor the punifica-
(43) Application published cycloalkanonee.g.cycloalkane, 15 oxygen is well known see, e.g., the general surveys 80 thin of a mixture containing acycloalkanoere contain-

C Mar ISit obtained by oxidation of the in the Stanford Research Institute Repo rts 3 (19651, i rig 5-12 carbon atoms inthe ring obtained by the 
(51) INTCI’ corrasponding cycloalkane.is effected 34 (1971). 711965807-.si9. and 7A (1968).87-103). - oxidation of the corresponding cycloalkarie in the 

COSC 4S79 45M 491385 byaubjecting the cyoloalkanoneto an In most cases use is made of a degree of conversion liquid phase by means of e gas containing molecular 
(521 Donnestit classification 

C2C 1175117722T225 
aldol condensation whereby at least of 1-12% calculated to the cycloal bane feed stock, so oxygen, characterized in that the said mixture con-

227 22Y 297 30Y 351
 
353 80% of the sidehydee present are 20 thattina resulting reaction mixture contains a large 85 taming the cycloalkanoneissubjectedtoanaldol 

38645940Y41341643X - converted but not more than 20% of proportion of unconverted cycloalkane. The mixture condensation reaction by which at least 80% of the 
625GXUE cycloalkyl eaters derived from furthermore contains, in addition to the cycloal- uldehydesp resent are converted, but not more than 

1561 Documerrtscited carboxylic acids containing at least 4 kanonea considerable amount of the corresponding 20% of cycloalkyl esters derived from carboxylic 
Go 1420511 carbon storms per molecule, is allowed cycloalkariol in most instances, and   minor propor- acids containing atl east 4carbon atoms per 
013 1104160 
GB 1860484 to saponify, ln effecting the aldol 25 tionofsecondary products, including aldehydes. 90 molecule is allowed to saponify. - 

GB 1018557 condensation analkaline catalyst may organic acids and cycloalkyl esters. It is common The strain g acid orfree base which is present inthe 

1551 Field of search be used, e.g. sodium hydroxide or practice to process the reaction mixturebydistilla- aldol condensation is necessary as otherwise the 
C2C sodium carbonate, or an acid catalyst old ehydea will not condense with themselves orwith 

(71) Applicants may be used e.g. sulphuric acid or an are ntqcasa*atlhaltreTrthecycloatIianeyandincluding the cycloalkarrorie to form the higher-boiling pro-
StamicarbonBV.P.O. acid in exchanger. Afterthe aldol 30 a Isrest.ofths aldehydes, are diattli off fIrst. 85 ducts. ltis in this respect that the process according 
Box 10, Gefeen. C 

Netherlands condensation has been effected the followed by the cycloalkarione and fine lly the cyc- to the invention differs from the process according 

cni irrwriter cycloalkanone maybe separated by lost like not. The residue consists of high-boiling cyc- to Netherlands Patent Application 6600638. Prefer-

Otco Gerrit Plaiite,na distillation. balky) eaters and other products, , ably the aldol condensation is performed with a 
1741 Agoras’.- zordingtqg kmown process procedure thsyield. basic catalyst usually In the formof an aqueous solu-

Hyde, Iklde&O’Donnell _35 ccyclosIkanotia1rt1provedbyaaponWyingthecyc- 100 lion Usually  minimum concentration offree base 

/ 

balky) esters present in the reaction mixture after 
i. 

in the aqueous solution of 0.1 mole/I is used, but the 
- distill onofthecyciaalkane tlia�  actual minimum requirement depends on the reac-

- 

aquebus solution oxlum hydroxide orsodicm 
) 

liontemperato re, the pscu [or basic catalythe 
- ca08tk,ltis rossa has the disadvantage,iI’at 

40 the string0niconditionia-required for the saponiif1c5i 

_-’ aldehyde concentration, and the amount of aqueous 
105 solution used. The reaction conditions such as 

tic riof the high-boiling cycloalkyl esters, which are temperature, nature of the basic cetalyst, amount of 
difficultto saponify, cause the cycloalkanol to be free base, amount of aqueous solution, duration of 
converted by self-condensation into the correspond- treatment and the lIke, are selected so that not more 

- 

1 n
 

2-cycloalkylidenre cycles lka none, thus becomes than   n, Ina r proportion of the cycloalkyl esters that 
45 lost (Netherlands published Patent Appi ication lit are difficult to saponify are saponified This require-

6600638). The remedy for th Is problem Tito wash the I meet ensures the avoidance of any appreciable loss 
reaction mixture with dilute aqueous solutions of ofcydoslkan one byeelf-condensatios.A person skil-
alkali hydroxides or alkali carbonates under such led in the art can determine suitable combinations of 
mild conditions that only the organic acids dissolved reaction conditions from some very simpleexperi-

50 in the organic phase are neutralized and nosaponifi- 116 meets. 
cation of cycloalkyl esters is effected. The product ln the aldolcondensation it is preferred to convert 
thus obtained is distilled and then saponified with an not more than 0.2% cycloalkanoneinexcess of that 
aqueous alkali solution. By this means of loss of cyc- required for the removal of the aid ahydes. It is poss-
boelkanorie byseif-conderisation is avoided. iblein practice to restrict the loss of cycboalkanone j 

O56 It however has been found that acycloa Ike none 120 byself-condaneationto lass than 0.02%. - 

N, 
prepared in this way, particularly cyclohexanone, The reaction temperature preferably is in the 

CO 
doss not meet the demands normally required for its 
use. Thus when the cydoliexanone is processed into 

range between 30 and 100C, particularly between 60 
and 55’C. The pressure may be.for instance in the 

CA) 
polycaprolactam (nylon-6) byoximation. Beckmann 

60 the mechanical 
range between 10 and iboo We, preferably between 

125 50 and 200 kPa. 

f’..) 
rearrangement and polymerization, 
strength of the polycaprolactam obtained leaves 
much to be desired. it is now considered that this is 

Particularly suitable solutions of those which may 
be used in the aldol conderraationareaqnsoussolu- (0  

duets the factthata small part of the aldehydes tiorns of alkali-metal hydroxides and carbonates, pre-
persistently combines with the cyclohexa none frsc- fare bly sodium hydroxide or sodium carbonate. Par-

65 don. Whanthecycbohexanoneisprocesasd into 130 ticularlyusefutacriutionsarethosecontainingfrem 7 
I 
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0.5 to 15, more In particular Ito 5, wt.% aqueous 
sodium hydroxide solution. The amount of aqueous 
base solution added is preferably 1 to 20 wt % with 
respect to the organic phase. A strongly basic ion 

5 exchanger can also be used advantageously as the 
basic catalyst. 

The duration of treatment may, for instance be in 
the range between Sand 60 minutes, preferably 
between 30 and 60 minutes, at an alkali concentra-

10 tins ofabout4% by weight or between 5 and 15 
minutes at an alkali concentration of about 15% by 
weight 

Analogous considerations apply when use is 
made of aldol condensation catalysed by a strong 

15 acid. Suitable strong acids are for example those 
containing from 0.1 to 20% by weight aqueous sul-
phuric acid or a corresponding concentration of 
p-toluene sulpilonicacid, or preferably strongly acid 
ion exchangers containing suiphonic acid groups. At 

20 too high acid concentrations there is the riskof 
undesirable secondary reactions. The amount of 
strong acid may boa 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% 

25 by weight An advantage of The acid-catalyaed reac-
tion is that a lower reaction temperature of, e.g., 
30.60CC andlor a shorter reaction period suffice. Use 
may also be made of temperatures up to 100’C. 

The mixtures to be treated usually contain 50 to 
30 10110 parts by weight per million otattiahydea. 

The aldol condensation reaction can be effected in 
a stirred reactor, but use Is preferably made of 
plug-flow reactor. 

By preference such reaction conditions are used 
35 That not more than 10% of betterstill not more than 

5% of the cycloalkyl esters derived from carboxylic 
esters with at least 4carbon atoms per molecule, is 
saponified. 

The aldol condensation reaction is preferably 
40 effected after part or, preferably substantially all of 

the unconverted cyo(oellrane has been removed 
from the reaction mixture of the oxidation reaction. 
In order to remove organic acids, the mixture may 
have been subjected toe treatmentwith water orb 

45 a neutralization treatment as described above. If so 
desired part of the aldehydes, together with other 
by-products with a lower boiling point than the cyc-
loalkanona, may be distilled off before the aldol con-
densation. 

50 The product mixture of the aldol condensation 
may be freed of the acidic or basic catalyst e.g., by 
washing with water or by neutralisation. If an ion 
exchanger is used as the catalyst, washing or neut-
ralization may be omitted. The cyctoalksnone is pro-

55 ferably then separated e.g. by distillation, from the 
resulting aldol-tondensation products, especially If 
the cyctoalitanorie isto be processed into a poltiac-
tam. However This is not necessary for some end-
uses for cycloa(ttencnes. Oycloalkano( that Is also 

60 recovered can be dehydrogenated into afurtlier 
amount of tycloaliranonein known manner. The dis-
tillation residue contains eycloalkyl esters, which can 
be hydrolyzed in known manner to obtain another 
amount of cycloellcanol. 

65 Aldo) condensation of aldehydeawitlr cycloal-

082cI28329A 2 062028329A 

kenones is known. e.g. from German Auslegeschrift 
1,085,520 arid J. Am. Chem. Soc. 29 li9641, 1347. 
These publications however deal with the reaction of 
the two reagents in a pure form and in molar ratios 

70 of between 1:1 and 110.lt cannot be Inferred from 
such disclosures that very small proportions of 
aldehydas could be removed from the mcccli greeter 
amounts of cycloalkane-oxidation products toots in-
lug cycloalksrmonein the way according to the inven-

75 tlon. 
A further explanation is given in the schematic 

reaction diagram of the accompanying drawing The 
diagram relates to cyaloalkanone cyclohexa none, 
but the process of the Invention is also suitable for 

00 the purification of other cycloelke nones with 5-12 
carbon atoms in the ring, e.g. cyclopentanoneorcyc-
lododecanone, 

CycLohsxsne is passed through line I to reactor 2. 
Air or another gas containing molecular oxygen is 

85 fedthrouglr line 310 reactor 2 in which a liquid phase 
of cyclohexarre and oxidation products is main-
tamed. Vent gas escapes through line 4. Cyclohex-
ens vapour contained therein is condensed in a 
device (not shown) and is returned to rsector2. The 

90 liquid reaction mixture flows through line Ste neut-
ralization device 6, e.g. a mixer-settler, in which ttis 
washed with an aqueous sodium-carbonate solwicn 
supplied through line 7. The amount of sodium car-
bonate is such that no unconverted base remains in 

95 neutralizing device 6. The aqueous phase is We-
charged ischarged through line B and a vapour phase through 
One 9. Cyclohexana is condensed from the vapour 
phase and returned to reactor 2- The organic liquid 
phase flows through line 10 to distillation column 11, 

1110 where the unconverted cyclohexane is removed. The 
vapour is discharged through line 12, condensed 
and returned to reactor2. The distillation residue, 
which substantially consists of tyclohexanone and 
cyclohexanol and also contains eaters and 

108 aldehydes, passes through line 13 to aldol-
condensation vessel 14, to which an aqueous 
sodium hydroxide solution is fed through line 15. 
The reaction mixture of the aldol condensation flows 
through line 16 to washing column 17 where it 

110 washed in counter-current relation to water supplied 
through line 19 to remove traces of hydroxide. If so 
desired, cyclohexane may be fed to washing device 
17 through lines 18 and 16 to improve phase separa-
tion. The washing device may be a mixer-settler 

115 instead of a column. The washing water, together 
with the aqueous phase of the reaction product of 
the aldol condensation, leaves washing device 17 
through line 20, while the washed organic mixture is 
fed through line 21 to distillation column 22, where a 

120 fraction )i.a. peritanol and 
heptano=dI-IIId?.

er 
boiling point then cyclohexanone The 
lightfractlonlsdischargedthrougtire 
heavy fraction is passed through line 24 to a second, 
tilsllllstloic column 25 wherein cyclohexanone is dia-

125 tilled and recovered through line 26. The heavier 
fraction flows through line 27 to a third distillation 
column 26. Cyolohsxanol is distilled off and if so 
desired passed through (ins 25 to a dehydrogenation 
unit (not shown) where it can be converted into a 

130 further amount of cyclohesaccoria by dehydrogena-

tion in known manner. The dehydrogenation pro-
duct may be returned to the distillation column 
through a line (not shown).A distillation residue 
containing cyclohexyl esters leaves the system 

S through line ilt. lfso desired the esters may bshycl-
rolyzod, e.g, with aqueous sodium hydride in a 
hydrolysis reactor (not shown). The cyclolcexanol 
then obtained can be returned Through a line not 
shown into the system, preferably to the neutralize-

10 tiorm device 6, aldol-condensasion reactor 14cr wash-
ing device 17. 

Instead of a hydroxide solution, an aqueous solu-
tion of e strong acid, e.g. 10% by weight sulphuric 
add, can be fed In through line It,or aldol conden-

15 cation vessel 14 may be a columnitlied with a 
strongly acid ion exchanger, e.g- Dowex 50 L (Dowex 
is atrade-rnark). or another polystyrene resin con-
taining sulplmonic-acid groups and cross-linked with 
divinyl benzene. In this instance washing device 17 

20 tan ice omitted. 
The invention will be further elucidated with refer-

enceto the following working examples and com-

parative experiments 
A glees reactor provided with baffles, e reflux con-

25 denser and a stirrer is filled with a mixture that con-- 
tains 711 grams of cyclohexanone. 130 grams otcyc-
lolsexenol, and 2 grants of aldehydes (substantially 
caproaldehyde) plus the cyclohexyl esters of butyric 
sold, vsleric acid, ceproic acid and aclipic acid which 

30 has been obtained by oxidation of cyclohexane in 
liquid phase with air followed by neutralization with 
aqueous sodium carbonate solution, separation of 
the layers and removal ofurr converted eyclohexane 
by evaporation Iflowin line 13 ot the drswingj.An 

35 aqueous sodium-hydroxide solution is added to this 
mixture in the amounts and concentrations shown in 
the accompanying Table and vigorously stirred with 
reflux cooling torSO minutes at about tS’C and 
atmosplmericpressure. After completion of the reac-

40 tion, the contents of cyclohexylidene tycloliex-
anone, aldahyde(celulated as ceproelciehydel and 
ester in the organic layer are determined by gas-
liquid chromatography (GLCI. The results are shown 
in the table: 

Amount and ccncerrti-ation 
of sodium-hydroxide 
solution 

Degree of conversion% 
aldehydes cyclohsxyl 

esters 

Loss of cyclohexanone 
% by weight’ 

Ext 20m10.1 N 80 2 <0.01 
Es. II 20 ml 0.5 N 90 5 0.02 
Ex. 111 20mIlN 97 10 0.1 
Ex.IV lOmliN 97 10 0.2 
Ex.V 20rn12.5N 98 17 0,4 
Cam. Ex. A 20ml7.5N >99 25 1.6 
Cam. Ex. B 20ml10N >99 35 4.2 

calculated to the sum of cyclohexanone and cyclohexanol added 

48 Upon completion of the reaction, pure cycloltax-
anone can be recovered from the organic layer by 
distillation. 

CLAIMS 
50 1. A process for the purification of a mixture con-

taining ontaining a cycloelkanone containing 5-12 carbon 
atoms in the ring obtained by the oxidation of the 
corresponding cyctoalkone in the liquid phase by 
means of a gas containing molecular osgen, charac-

55 terlzed in that the said mixture containing the cyc-
loelicanone is sub(ected teen aldol condensation 
reaction by which at least 80% of the aldehydes pre-
sent are converted, but not more than 20% of cyc-
loalkyl esters derived from carboxylit acids cntein-

60 ing at least  carbon atoms per molecule is allowed 
to saponify. 

2. A process according to Claim 1 wherein not 
more than 8% of the said cycloallsyl esters is allowed 
to saponify. 

65 .3. A process according to Claim 1 or Claim 2. 
wherein not more than 0.2% cycloalkanone in excess 
of that required for the removal of the aldehydesis 
converted in the aldot condensation reaction. 

4. A process according to any of Claims Ito 4, 

70 wherein a reaction ’temperature of between 30’and 
tOO’C is used. 

S. A process according 5cc any of Claims 1 to 5. 
wherein a beaks catalyst is used. 

6. A process according to Claim 5, wherein the 
75 reaction temperature Is from 60’tc 95’C. 

7. Aproceaseccordingto Claim Bar Cleimn 5, 
wherein the said basic catalyst is an aqueous solu-
tion ololion of sodium hydroxide or sodium carbonate, 

B. A process according to any of Claims 5 to 7, 
Oil wherein the base concentration is not more than 

15% by weight. 
9. A process according to any of Claims ¶ to4, 

wherein as acid catalyst is used, 
10. A process according to Claim 9, wherein a 

85 reaction temperature of from 30to 60’C is used. 
11. A process according 10 Claim I or Claim tO, 

wherein the said acid catalyst is an aqueous solution 
of sulphuric acid. 

12. Aproc.ess accorrlingto Clsim8orCleirrr 10, 
90 wherein the said acid catalyst is   strongly acid ion 

exchanger. 
13. Aprocesa according to any of Clain’,s9 to 12, 

wherein the concentration of the strong acid corres-
ponds to not more than 20% by weight sulphuric 
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acid. 
14. A process according to any of Claims 1 to 13, 

wherein after the aids I condensation reaction, the 
cyclos Ike none-is separated from the resulting con-

5 dansation products by distillation. 
15. AprocessaccordingtosnyofCLaims its 14, 

wherein the cyctoalkanone is cycloliexa none. 
15. Aprocessaccordingto Claim 1,substantially 

as hereinbefore described and illustrated in the 
10 accompanying drawing. 

17. A process according to Claim 1 substantially 
as hereinbefora described in the Examples. 

18. Cycioalkanone obtained bye process accord-
ing to arty of Claims 1 to 17. 

pa.a1Mpesacetos25Sassun sa nss d.LWmA lay. 
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(54) ACETONE PURIFICATION PROCESS 

(71) We, As,tsen Cstenernta Cop.poan. 
’flOst, a corporation organised and existing 
under the laws of the State of New York. 
United States of America, of 61 Broadway, 

S New York 6. New York, United States 
of America, do hereby declare the inven-
tion. for Which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 

10 described in and by the lofiwlag state.-
merser�

Crude acetone, such as that obtained as 
a by-product with phenols from the catalytic 
decomposition of earnest hydropemxids. 

15 generally contains varying quantities of last. 
parities. These impurities are especially 
difficult to remove from the acetone and yet, 
if present even in very email amounts, melee 
the acetone unsuitable for numerous uses. 

20 For example. the U.S. National Formulary 
has established tests which acetone must pass 
in order to be labelled Acetone, _NF. One 
such test is the well-known potassium per-
maegaieato test. It is further known that 

25 impurities in crude acetone, which are re-
sponsible for its failure to pass the per-
snanpanate test, include principally sidehydic 
substances such as propionalslehyde and 
acetaldehyde. The prior art includes many 

30 methods for effecting separation of these 
aldehydic impurities, most of which depend 
upon differences in volatilities. In addition 
to effecting separation of impurities by dis-
tillation methods, caustic has been used to 

35 1 adulate purification. For example, the prior 
art has suggested that acetone may be puri-
fied by first pm-treating the acetone with 
sodium hydroxide to polymerise the aide-
hydes to high boiling materials and then 

40 subjecting the mixture to dislillatiota Ac-
cording to other processes, acetone is fed 
into a distilltin column and sodium 
hydroxide solution is simultaneously its-
jected into the column either above or below 

45 or at the mess point as the acetone feed. 
The sodium hydroxide thus catalyses the 
polymerisation of she aldehydra present, 
thereby forming non-volatile components 
which may be withdrawn as bottoms from 

the column, while pure acetone is withdrawn 
overhead. 

The main disadvantage encountered in the 
prior art methods is that the polymerisatiort 
of aldehydes with caustic under the condi-
tions suggested results either in a reversible 
process, making removal quite ineflicieni, 
or, using more rigorous conditions, in the 
degradation of a substantial portion of the 
acetone. 

In accordance with the present invention, 
a process has been found for separating im-
purities front acetone prepared by the de-
oompoaitioa of the esamene hythasperoxida, 
which obviates the features of the methods 
presently being used. 

Accordingly, the present invention pro-
vides a peocese for purifying crude acetone 
obxied   tby 

 
decomposing cunene hydo-
process  comprising fractionally 

distilling the acetone in a multiple-plate 
coluism and continuously adding to the 
colwrsn a dilute aqueous solution of no 
alkaline material, as hereinafter defined, the 
solution being added at a point above the 
scstonn feed point and the amount and 
concentration of the solution being esslilcient 
to polymerize impurities in the acetone with-
out forming a second liquid phase. 

It has been found that crude acetone 
contaitiisig aldehydic impurities can be puri-
fied to an extent such that it will pass the 
standard potassium pernssnganate test by 
combination of chemical treatment and 

ills-

tillatiog, eljenph In a 1b multiple-plate 
distillation tower. This method of purifying 
acetone comprises distilling crude acetone 
to form a vapour phate mixture comprising 
Water, acetone and aldehyelie components, 
such as acetaldehyde and propionaJdehyde, 
further treating this vapour mixture with 
cotsnter-flowing dilute solution of an alkaline 
material, particularly an alkali metal 
hydroxide, and removing pure acetone from 

The Invention may be better understood 
by referring to Figure I, which is   schematic 
flow diagram showing the arrangement of 
equipment adaptable for ccinlinuoosly per-
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forming the meth td qes a-atsgsoneccisl scale. 
The pnscess utilizes . sltsgwee contaisi’ 
sop multiple plates or ’rn’sFigure 1 illus-
trating a tower or column with 60 pluses, 

5 and provided with corsvcjittonal accessories 
such as heat source 6 for supplying heat, for 
example, in the form of stesni to the bottom 
of the column, condenser 9, for condensing 
this vapours leaving the column, u’let 8, 

10 for withdrawing non-volatile components 
from the boflessu of the column. Iced inlet 
Fl, for lending crude acetone to the column. 
fees! inlet Fl, for feeding a dilate aqueouS 
solution ailsalisue materiel through Ole

55 column, pipe 3 for conveying Overhead 
vapours to 

the
 condenser, pipe 4 for re-

turning a portion of the cozdesssrd vapour 
to the column fnt refaux, and pipe 5 for 
withdrawing product. Plates i. 7, 11,57 and 

20 60 represent a riortios of the plates dis-
persed within the role tin; other plates are 
omitted for simplicity. The portion of the 
column between El and Fl is designated 
as the reaction eons. 

25 Crude acetone is fed into the column 
through feed inlet Fl located in the lower 
section of the column about 7 to 10 plates 
above the steam source and below the alkali 
feed inlet P2, which is located about 15 or 

30 20 platen above the bottom of the column-
The alkali mixes with the dusvisflowtng liquid 
in the column forming a single. acetone-
rich  liquid phase wlsilt contacts the sspflow-
lop vapours of acetone and aldelsymlea, con-

35 srertlng the aldehydes to non-volatile poly-
mers which tetet to settle in the bottom of 
the column with water and the apedsqnlltph.. 
tesd which are removed theougt outlet 6. 

4m
-.The rIsing vupotsrs. now c.0111011009acelOsse 

4U Lund a small amount of waler, are cosstiuis-
ously rectified in the uppermost portion of 
the column, the vapour leasing dln’wtusnn 
abase plate 60 through pipe 3 to condenser 

- 9 and a portion of the condensate returned 
45

 

to the upper rectification zone ffirough pipe 
4. The other portion of time condensate, 
free of water. is withdrawn as refined pro-
duct through pipe 5. 

The term, ’acetone substantially free of 
50 water", as used herein, meson acetone con-

tab-ling less than 0.5% water. 
When sodiuza hydros.i4e, acetone and 

isaler are snixeil Logtthel’, depending on 
the relative propor1ion ofteclt present, she 

55 resulting solution
 may contain two phases, 

wherein the less dense liquid is known as 
the acetone-sich phase, and the more dense 
liquid is known as the alkali-rich phase. or 
the mixture may contain one, acetone-rich 

60 phase. Figure 2 illustrates this phase reta-
ttonship; mixtures containing acetone, water 
and sodium hydroxide ill theproportions 
represented by she region below the curve 
form two phases and within the shaded 

65 area, a single acetone-rich phase. 

We have found that aldeltydic imp" 5 -es 
can best be removed in a distillation coittlun 
using an alkaline material as a polymesisa. 
titatalyst. and under conditions wherein 
a single acetone-rich phase it formed in the 
reaction zone of the column. 

By "alkaline material" as used hereintis 
secant any inoeganleic material wlrkh is 
soluble in the acctc’stesrirh liquid and wilt, 

the aldehydes prcsentr$tsitsble 
juaseisalu include allealtue earth metal oxide’ 
and hydroxifos, and VW feetat oxides." 
carbonates and hydroxides, but preferably 
alkali metal twdroxidea, e.g. sodium and 
potnndstta-JsydrOxide are ustd. 

The presence of a singit acetone-rich 
liquid phase is important its that polymerisa-
tion is drpsndest on the aidsisydic impurities 
entering the liquid phase, and the tatter is 
only possible if the liquid is rich in acetone. 
since the it purtlire are more soluble in 
acetone than water. The presence of a 
second liquid phase is to be avoided, since 
this would tend to reduce the column hold-
up or residence time of the acetone-rich 
liquid phase. in addition, a second liquid 
phase, which is rich in caustic and poor iou 
acetone, would tend also, to polt’nsecise and 
degrade acetone without effectively remov-
ing the aldehydes present. 

Thus, in effecting sepsrntion of the 
aldehydic impurities from the crude acetone 
according to mime process described above, 
an alkaline material, preferably sodium 
hydroxide or potassium hydroxide, is fed to 
the column at a rate and concentration 
sutiicietst to promote potymesisatiost of 
sidahysles present without forming a second 
liquid phase in the reaction mixture. Ac-
oseslingly in order to efficiently effect poSy’ 
snerisation without forming a second mhase, 
it is necgesauy that the alkaline material bg 
introduced in a ditute, (preferably 0B5, to 
5.0%. the tassge 0.2 to 1.0% being especrlaly 
preferred) tottsiiOt and in net amount as 
relationship to she acetone and water already 
present in time column such that a single 
liquid pimose is maintained, All solution con-
centrations herein are expressed one weight,tm 
weight heals. 

The relative feed rate of acetone and 
alkali necessary in order to maintain a 
single acetone-rich liquid phase in the cc-
actmon zone will vary depending on the 
reline rate and this concentration of alkali 
used, In a preferred embodiment of our 
invention, we find that purification may be 
suitably effected when the ratio of caustic 
feed rate to rellux rate is from 1:2 to 1:10. 
depending on the caustic concentration, and 
preferably 1:3.3 to 1:6. 

As will be appreciated by those skilled 
in the art, the required rellssx ratio in de-
termined etermined by the desired dryness of the re-- 
fined acetone. For commercially dry acetone, 
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refletx ratios ranging from 2.1:1 to 3:1 are 
used. 

Although the method described abase 
illustrates the invention otllisiisg a column 

5 having 60 trays, modification of the column 
to contain snore or less than 60 trays may 
be mode in order to vary the efficiency of 
the system. Similarly, the plates placed 
within the column may be of conventional 

10 construction or design, such as the perfor-
ated or the overflow type, the limiting factor 
being She number and capacity necessary 
to afford proper contact between the rising 
vapour phase and the counter-flowing liquid 

15 phase in the eeflux mixture. 
The following Examples further illustrate 

the invention. 
EXA’zPLE 1 

Acetone was purified by continuously dis-
20 tilling in a three-section distillation column 

(25 ones in diameter) comprising a vacuous 
jacketed 15-plate Olde.rshaw central section 
and a packed upper section, representing 10 
theoretical trays, and a packed lower see-

25 fion, representing 15 theoretical trays. Steam 
was passed Into the bottom of the lower 
packed column, and crude acetone was fed 
at the bottom of the Oktershaw section at 
a rate of 2.4 grams/sufssute 

�10  An aqueous 0511c solution of sodium 
hydroxidewas feel into the top of the Older-
thaw section above the acetone feed at a 
rate of 2.4 grams/minute and Lite distilla-
tion carried out continuously at a reflex 

-35 ratio of 23: 1. 
Bottom liquid was withdrawn at a rate 

of 4.71 grarsss/mlnsite. This system was 
continuously operated for 35 hones, and 
samples of the acetone obtained from the 

40 overhead condensate were periodically 
tested for purity. 

Table 1, below, indicates the purity of 
acetone withdrawn from the top of the 
column. 

45 TABLE I 
Sample flours of Acetalde- Prop’ 

ton 
-

Operation hyde aldnlsyde 

Crude 
O1 pmtt 

50 Acetone 258 80 
2 3 trace 

2 ii) 3 trace 
3 20 5 1 
4 33 4 1 

55 ExaneaLa 2 
Crude acetone was continonsly distilled 

at a seflux ratio of 3: 1 in a 30-plate column 
(two 15-plate Olderahaw sections) equipped 

with a condensing unit at the lop of the 
column and a bottom withdrawal and steam 60 
inlet at the bottom by introducing: 

(a) acetone containing 52.2 ppm of acet-
aldebyde and 226 ppm of prespinraldehyrle 
at a point near plate 15; and 
(Is) 0.1% sodium hydroxide at a point 85 
near plate 30 of the column, the feed 
mIte of acetone to sodium hydroxide be-
ing 1.4:1. 

The vapuors leaving the top of the column 
were condensed and a portion returned to 70 
the top of the column as reflex. The acetone 
condensate thus collected, when analysed 
by gas chromatography, was found to con-
tam 10 ppm of acetaldehyde. and 5 ppm of 
propionsldehydn. 75 

When the procedure was repeated using 
1% sodium hydroxide and the acetone: 
sodium hydroxide feed, ratio was 1: 1, the 
acetone obtained from the overhead con-
densate had less than 03 ppm of acetalde- 80 
hyde and propionaktchyde. 

WHAT WE CLAIM IS: 
1, A process for purifying crude acetone 

obtained by decomposing cwnene hydro-
peroxide, the process comprising fractionally 85 
distilling the acetone in a multiple-plate 
eoluinn and continuously adding to the 
column a dilute aqueous solution of an 
alkaline material, as hereinbef ore defined, 
the solution being added at a point above 90 

the 

acetone feed point and the amount and 
concentration of the solution being sufficient 
to polymerize impurities in the acetone with-
out forming a second liquid phase. 

2. A process according to CImnI 1, 95 
wherein the concentration of the solution 
of alkathat material is 0.2. Its 1.0% w/w, 

3. A process according to Claim I or 2 
wherein the alkaline material is an alkali 
metal hydroxide, 100 

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

5. A process according to any one of 
the preceding claims, wherein the ratio of 

tnt 

the rate of adding the solution of alkaline 
material its the reftux rate is 1:3.3 10 1:6. 

6. A process according to Claim 1 sub-
stasslislly as described lterein, 

7. Acetone purified by a process accord- 110 
log to any one of the preceding claims. 
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