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ANEX S8

Comprobante de pago de |a tasa de presentacién de la solicitud

Documento que acredita la existencla y representacion legal cuando el solicttante sea persona juridica Prot 17 784
Poderes si fuere el caso Protocolo No 17 794

Documento de cesidn del inventor al solicitante o a su causante

Declaraciones

Copla de la solicitud intemacional (Resumen descnpcidon reivindicaciones dibujos) M7
Traduccibn de la solicitud intemacional al castellano (Resumen descripcién rewvindicaciones dibuijos)

Copia del examen preliminar internacional efectuado por la Autondad Internacional de Examen
Preliminar (IPEA)

Traduccidn del examen preliminar intemacional efectuado por la IPEA
De ser el caso copia de contrato de acceso

De ser el caso documento que acredite la icencia o autonzacién de uso de conocimientos tradicionales
de las comunidades indigenas

De ser el caso certificado de deposito del matenal biolégico
Arte final 12 X 12

De ser el caso informacién sobre otras solictudes de paternte o titulos obterudos en el extranjero por e
mismo trtular o su causante relacionadas parcial o totaimente con la invencidn de esta solictud
De ser ol caso modificacionas efectuadas a la solicitud intemacional

Otros
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INVENTORES

MARC BLAAUW
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ANTONIUS JACOBUS FRANCISCUS SIMONS
( 6163 HN Geleen, Paises Bajos ),

HENK OEVERING
( 6181 BR Elsloo, Paises Bajos )
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Iniermational Apphcstion No.
REQUEST
[nternational Filing Date
The undersigned requests that the present
international apphicanon be processed
sccording to the Patent Cooperation Treaty Name of receving Office and “PCT International Apphication
Applicant’s or agent's file reference 37863W0
(1f desired) (12 characters maximum)
PROCESS FOR THE PREPARATION OF CYCLOHEXANONE OXIME
Box Nao. 1 APPLICANT
Name and address (Fomuly name followed by given mame for a legal entity full official
d ™ pontal person
e o s s e ode e v ofcouty The conty o e sl | (] o persn s oo v
¥ indicared below )
Telephone No
DSMNV
Het Overioon 1 Pacumile No.
‘ 8411 TE Heerlen (NL)
Teleprinter No
State {that ec country) of nanonality NL State (rhat 1 counry) of residence NL

This person 1s applicant D all designoted D all demgnated Stales except E the United States D the States indrcated 1n
{or the purposes of States the United States of Amenica of Amenes oaly the Supplememal Box

—

BoxNo 11l FURTHER APPLICANT{S) ANIVOR (FURTHER) INVENTOR(S)

Name and address (Family name followed by given name for a legal enuty full officual
dexignanon The addrexs 2;::! lnclnfge poxial { r and mm:qu cauulsr; The zammy of the Thus person 13
address indicared in thix Box v the applicant x Siate (that is couniry} of rexidence Y ro Swate of
rexidence v indicated below ) D

apphicant only

BLAAUW Marc =
apphcant end investor
Habsburgerplein 29
6226 VZ Maastricht the Netherlands O '.:v::e:":ffi :’Erﬂ':::-“:
State filwr 15, o inrry) of nanonainy  NL Siaie {rhat ix country) of ressdence NL

Thas person s applicant Ij all designated D all designated States except E the United States D the Stazes indicated in
fur the purposes of Starey the United States of Amenica of Amcxica only the Supplemental Box

Further applhicams and/or (further) inveniors are indicoted On & contmuation sheet

BoxNa IV AGENT OR COMMON REPRESENTATIVE OR ADDRESS FOR CORRESPONDENCE

The person udennficd below 1 hereby/has been appomnted 10 act on behatl mt D COMMON representative
of 1he applicant(s) before the competent Interaatonal Avthormes as
I ol b leyal Tkl ] Telephone No
N T s (e e wedeecs et et postal Sode a0 tame of ey
{+31)46 4767544
VAN TOL - KOUTSTAAL Charlotte Adeliene
Facsimule No
DSM Patents & Trademarks
PO Box9 (+31)46-4781830
6160 MA Gelaen (NL) Telepninter No

D Address for correspondence  Mark this check box where no agent or common representative 1s/has been appointed and the space above
15 used instend to indicate a specia] address 1o which correspondence should be semt

Form PCT/RQ/101 (first shee) (July 1998 reprint January 2001) See Notes 1o the request form
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Sheet No 2

Contimmtion of Box No. I} FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxas is usad, this sheet should not to be included In the request

Name and address {Famuly name followed name
The address must lndnn’:"mml c,:lie and mv?cm ﬁ,;':eh'd '"'?fﬂm m’& This person 1s

I COunt,
g'elf Ba,.t a5 the appheant 5 Stare (that 8 couniry) of rmlnce f no Szu of resudence 15 indicaied
ow

D apphicant only
SIMONS Antonius Jacobus Franciscus
Maurttspark 24 DX sopiicant st ovenie
6163 HN Geleen the Netherlands

D inventor only (If thus check box
is marked, do rot fill in below )

Suate (thar it country) of nanonalny (NL Suate (rhat v country) of residence NL

Thug persm 18 applcont D all designated D all dengnated States excepl 4& the Uritad States D the States indicated 1n
for the purposes of States the United States of Amenca of Amenca only the Supp!ementa) Box

Name end address {Frmily name followed by gtven name for a legal entlty full official designation
The address must include posial code and name of country The country of the nddress indicaled 1n Ttus person 13
;tm Box 1y the apphcnnt 5 Siate (that 1x country) of residence 3f no Store of rendence ix indicaied

low ) D apphcant only
OEVERING Henk

Burg Eussenstraat 46 E upplicant and imventor
6181 BR Elsloo the Netherlands D savestor only (1t check box
1 marked do not fill in belpw )

Sinte frhat is counirv) of nanonalty NL State (that 15 country) of resdeoce NL

Thus persan o5 applicant D &ll designated ET all designaled Stales except m United Siates D the Siates indicated m
for the purposes of States the United States of America of Amenca only the Supplemental Box

Name and address (Fanuly name Jollowed by given name for a legal entity full official designation
The address must wlude posial code and name of l.ﬂlll'll'g’ The country of the address indicared in Thus person 18
LJ:’: Bx 1v the applicnnt 3 State (that ty cruntey) of revdence if no Stare of residence 1 indicated
o} D applicant oaly
D apphcant and inventor
D mventor only ({f thi chei ik dux
u marked do not fill m below )
Stalc (thet 15 e untry) of nelonalty State (that ix country) of rendence
This person 15 apphcant El all designated D ull designated States except the United States D the States imdicated 1n
fore the purpases of States the United Sintes of Amenes of Amenica only the Supplementol Box

Name and address (Faruly name followed by given name for a legal ennity full ral dexignarion

The address must include posinl {'::ge ond z:w of country The é,:mry of the ﬁ:us indicared in This person 15

;hu Bix 1 the appica u < State {that 15 vountry] of residence (f na Siate of residence is indicated
chiw)

D applicant only
D applicant and inventor

D inventor only (If this check-box
15 marked do not fill in beiow )

Stmte {thas ¢ countrv) of natonality Suste {that 1x coaniry) of remidence

‘This person 1s applicant D all designated D all designated States except D the Umted States l___‘ the Stages indicated 1n
for the purposes of States the United States of Amenca of Amenca only the Supplemenial Box

D Purther apphcants and/or (further) mventors art indicated on anciher continuation sheet

Form PCT/RO/101 (continuation sheet) (July 1998 reprimt January 2001) See Norex 10 the request form
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SheetNo. o,
Box Ne.V DESIGNATION OF STATES Mark the applicoble chech-baxes below et least one saot be marked.

The following deugnations are hereby made nuder Rulo 4 %(a)
Regional Patent

§1 AP ARIPO Patent GH Ohsna, GM Gambia KE Kenya LS Lesotho, MW Malawi MZ Mozambique SD Sudan
8L Sierma Leone, SZ Swaziland, T2, Uruted Republic of Tanzams, UG Ugands, ZW Zimbabwe, and any other State which
a Contractmyg State of the Harare Protocol and ofthe PCT

B EA EorsstanPatent AM Armonia, AZ Azerbaljan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
RU Rustuan Federation, TJ Taplostan ‘TM Turkmenistan and arry other State wiuch is 1 Contractmg State of the Eurasian
Patent Convention and of the PCT

[l EP Ewropsan Patent AT Actma BE Belgum, CH & LI Switeeriand and Licchtenstesn, CY Cyprua, DE Germaay
DK Denmerk, ES Span, F1 Finland, FR France, GB United Kmgdom, GR Greece, IE irolsnd, IT Italy LU Luxsmbourg,
MC Monaca, NL Netherlandz, PT Portugal, SE Sweden, TR Turkoy and say other State which s a Contracting State of
the Buropean Patent Convention and of the PCT

I OA OAPIPatent BF Burkma Faso, BJ Benin, CF Central African Republic, CG Congo, C1 Cétz 4 Ivoire, CM Camervon,
GA Qabon, GN Guinea GW Guinea-Biussan, ML Mah MR Mauntanis NE Niger SN Senegal TDChad TG Togp, andany
other State which 15 a member State of OAPT and s Contreetmg State of the PCT (ifodher kind of protaction or treatment dexired,

pecify on dotred line)
National Patent (jf other kind of protection or trectment denred, specify on dotted ling)
(2 AE Unmed Arab Ernrates @ GE Georg Bl MwMalawn
{8 AG Antigua and Dartuda i1 GH Ghana A MX Mexico
B AL Albama & GM Gambu B MZ Mozambsque
BN AM Armenis B HR Crosma u NO Norway
B AT Austm & HU Hungary (8l NZ New Zealand
& AU Augtraha 1D Indonesia (@l PL. Poland
B AZ Azerbayan BIIL lemel {& PT Portugal
[ BA Bosnia ang Herzegovine EHIN Inda B8 RO Romanu

B8 lecland [ RU Ruman Federstion

K} BB Barbedos K JP Japen
& BG Bulgana H x® Keny & SD Sudm
& BR Brazl B KG Kyrgyzsim [E] SE Sweden
& BY Belarus Kl KP Democratic Peple s Republic [ SG Smaapore
&) BZ Belixe of Korea Bl st Slovenn
Bl CA Canads BEKR Republc of Korea ¥ SK Slovakn
(& CH & Li Swatzeriand and Liechtenstern Bl KZ Kazakhutan I SL Sierma Leane
X CN Chma B LC Saunt Locs B TJ Tapkstan
& €O Colombua M LK Sn Lanka (8 T™ Turkmemstan
Bl CR Costa Rica B LR Liberts (B TR Turkey
Bl cu Cuba E LS Lesothu & TT Trenwdad and Tobago
E CZ Czech Republie BT Lo T7 limied Prpubls T1 xanm
& DE Cermuny @10 [ uxemboury
&I DK Denmark BLV Lave gz; 3:"::
DM Dominica B MA Morocco Bl uS Umited States of Amenca
&} DZ Algena B4 MD Republic of Moldava
B EE Estonn B3 UZ Uzbelnsan
ES Spam B MG Madagascar K VN Viet Nam
@l ¥1 Finland MK The former Yugoslav Repubhc of {f] YU Yugoslavin
&l CB United Kingdom Macedorua M zZA South Afnca
(¥ GD Grenadu * &) MN Mongole 0 ZW Zimbabwe
Check boxes below meacrved for dengnating States which have become party to the PCT after isuance of this sheet
B EC Fcuador O O
a a a

Precautionary Designation Statement In addition to the designanons made sbove the applicant also makes under Rule 4 9(b) all
other designations which would be permited under the PCT except any designation(s) indicsted m the Supplemental Box 8s beang
excluded from the scope of thus statement The applicant declares that those additiona) designations are subject to confirmstion and that
any designanon which 15 not confirmed before the expiration of |5 months from the pnomity date 19 to be regarded as withdrawn by the

applicant at the expiratvon of that ame hmtt  (Con/irmation (inchuding fees) must reach the receiving Gifice within the I Y-month tiwee Amit )}
Form PCT/RO/101 (recond sheet) (March 2001) See Notex 10 the request form
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Sheet No. 4
BoxNo. VI PRIORITY CLAIM [ ] Purther prarity eluums sre mdicated 1n the Supplemental Boa
Filing Date Number Where earher apphicalion 1s
of earher application of earlier epplication nauooal apphcation regronal appheation * internstional application
{daymonth/year) country ___reponsl Office receiving Office

item (1} 5 June 2000 00201965 1 EP-NL

__ (05 06 00)
item (2)
item (3)

D The receaving Office 15 requested to prepare and transmi 1o the Interpational Buresu a certified copy
of the exriier application(s) (only if the earfier application was filed with the Office which for the
purposes of the present internatwonal applicatron is the receiving Office) Wieahified above as tem{s)

Where the eari er appliranon u an ARIPO application, i u mandatary 1o indicaie in the Suppismanial Box ot least one country party ro the Parls
Convention for the Protection of industrial Propeny for which ihat aariier applicetion was filed (Rule 4 10{b)H)). See Supplemantal Bax

Box No. VII__INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) Request to uge reyults of earller search reference to that search (if an egriter
(if wo or more Intermgional Sesrching Authorines are | search has been carnad ous by er requested from the lruernational Searching Axthority).
12 carey out the iniermanonal rearch dicale e

Authonity chosen the two-lewter code may be ured) Date {daynonthvyear) Number Country (or regional Office)
ISA/ 5 June 2000 00201965 1 EP NL

Box No V111 CHECK LIST, LANGUAGE OF FILING

This interaational application contains, This international spplicatian 15 accompanied by the stem(s) marked below
the following number of sheets
1 E fee calculsnion sheet
request 4
2 D separnte signed power of atlorney
description (excluding
scquence listing part) 12 3 E copy of general power of attorney reference number if sny
clams 2 4 D statememt explaining lack of signature
absiract 1 | 5 OJ pnenty document(s) identified tn Box No VI s nem(s)
drawings 1 6 D Lrunsiation of intemational applicalion into (language)
sequence lisung pan 7 [ separuie indications concerning deposited mucroorganism or ather biglogical material
of description ] |:| nuclestide and/or amino acid sequence hisung in computer readeble form
Total number of sheets 20 |90 othertspecysy)
Figure of the drawings which Language of filing of the
sheuld accompany the abstract mteroanional application English

Box No. IX  SIGNATURE OF APPLICANT OR AGENT

Ne ttoeach gamore wdvcate the nome of the person sigming ond te caporrty ut whick the person signs (if nach capacity is aar sbvious from reading ihe requer).

f Tol Koutstaal

For recerving Office use only

1 Date of actus! receipt of the purported 2 Drawings
memationat application

3 Comected dote of actual recewp), due to lates but D recewved
nmely recerved pepers or drawings completing

the purported interanional apphication

4  Daie of umely recerpt of the required D not receyved
comections under PCT Aricle 1 1(2)

5 [Internstional Searching Authorsty  [SA / 6 D Transmuttal of search copy delayed
(f two or more are competent) until search fee 18 pard

For Intemsauonal Buremm use only

Date of receipt of the recond copy
by the Imernational Burcau

Form PCT/RO/10! (las) sheer) (July 1998 reprint Janunry 2001) See Notes 1o the requesi form
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This sheet 1s rot part of and does rot count as a sheet of the viternanonal applicanon

PCT

For recesvmg Office use only
FRE CALCULATION SHEET
Annex to the Request Internatvona application No.
Apphcam s or sgent 3
file reference 3763W0
Dute of tha rece: Office
Applcan
DSMN YV

CALCULATION OF PRESCRIBED FKES
1 TRANSMITTAL FEE | 110

SEARCH FEF

Internanonal search 1o be carried out by

{ifrwe ow v imiernatiensul Secirhing A th FITETUTE TR PETATIN TR T TS tnicrwal wd
appl ration, mdirate the name of the A thonty which  hosen #t carry wut the intermanamuol xearch )

1 INTFRNA MONAI FEF

s

| 2082

Aad Fee
The imterngtional apghcation contking 20 sheesn
firat 30 shecis | 901 m
_cmsnagems " sitrcmtenmn | ]
Add amuums entered 2t b, and by and enter tatal s B 901 B
Deslgnation Fees
The mierational applicalion conlaing g designalions
§ : 193 | 1mse [T
number of designanon fees amount of designation fee
payable (moxumm 6)

Atk amuunis entered i B and D and emer totaim 1

{Applicanus from cerigin Stases are entitled 1o a reduction of 73% of the I 2059 I 1 I
te nanonal fer Where the applicant » 1 oll eppl anis ore) 3¢ ¢ uled the

wtdt beew warl YWEgthesi r fth apen 1 Mie sl 1Rind D)

FrF FOR FRIORITY DOCUMENT fif applirable)
| | P }
5 [OTAl FFES PAY ARIE

Add ameunis enwred at TS 1and ® and enter tatal in the TOTAL har 4251
TOTAL
D The dexignation fees are nol paid st this time
MODE OF PAYMFNT
N
N authonzation (o charge D bank draft D coupons

deposut aceouns (see below)

(] eheme

D puostal moncy order "D revenuc slamps

D casl D alber (sperifel

DFPOSIT ACY OUNT AUTHORIZATION {thes m xde [ puvment ma not be ave lable st all recerving Offives)

e R(¥ NI

1500

E 15 herehy authon.zed to charge the total tes yndicaied above to my depasit kccount

E {this cherk by mn he marked wily if the cond 1 onx_far depoutt arcounts of the recerviag Off ce sa perm t] 18
hereby authon:zed 10 charge any deficiency of credit any overpayment 1 the fotal fees idicated above Lo my
deposy account

18 herehy puthanzed 1o charge the fee for preparanon and tranamuttal of the prionty document (o the [nlemational
Buress of WIPO tn rmy deposit account

31 May 2001

!hl_lli Account No

Dalc {dowmonth/ven )

Form PCT/ROA D1 {Armex) (January 2001)

ol Kouistaal

.
//"-‘!‘ [ A

Sew Notex in the fee rolrulation sheer
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World Intellectual Property Organization
Internanonal Burcan

{43) International Publication Date
13 December 2001 (13 12 2001)

PCT

{10) International Publication Number

WO 01/94298 Al

{51) Interuatioual Patent Classifieation’
249/08

C07C 251/44

{21) Internationsl Application Number PCI'INLOIMZD/

(22) Iaternational Filing Date 31 May 2001 (31.05 2001)

(28) Flling Languege Englizh

(28) Publication Language- English

(M) Prority Data

00201965 1 5 June 2000 (05.06 2000) EP

{T1) Apphicant (for all designated States except US} DSMN V
[NL/NL| Het Overloon | NL-6411 TE Heerlen (NL.).

(72) laventors snd

{75) Inventors/Apphcants (for US only) BLAAUW Mare
[NL/NLj Habsburgerplen 29 NL-623§ VZ Maas
tncht (NL) SIMONS, Antonius Jacobus Franciseus
[NL/NL] Maurnspark 4 NL-6163 HN Geleen (NL)
OEVERING Henk [NL/NL| Burg. Eussenstraat 46,
NL-6181 BR Elsloo (N1 )

(74) Agent VAN TOL-KOUTSTAAL, Charloite, Adellene
DSM Patants & Trademarks, PO Box 9 NL-6160 MA
Qeleen (NL).

(81) Designated States (rational) AE, AG AL, AM AT AU
AZ BA.BB BG BR BY BZ,CA CH CN R CU
CZ DE,DK DM DZ EC EE, ES F1 GB GE.GH

GM HR.HU ID IL,IN IS JP KB, KO KP KR KZ LC
LK LR LS IT LU LV MA MD MG MK MN MW
MX MZ,NO NZ,PL,PT RO RU SD SE, SG SI SK
SL.T] ™ TR TT TZ UA UG US

W

UZ VN YU ZA

(84) Designated States (regional) ARIPO patent (GH GM
KR LS MW MZ, SD SL SZ TZ UG ZW) Burasian
patent (AM AZ BY KG KZ,MD RU T] TM) Curopean
patent (AT BE,CH CY DE.DK.ES FI FR GB GR IE,
IT LU MC NL, PT SE, TR), OAPI patent (BF BJ CF
CG C1 CM GA GN GW ML_MR NE SN TD TG)

Published
—  with iternational search mport

For nwo-letter codss and other abbreviaiions refer to the Guwd
ance Notes on Codss and Abbrevianons™ appearing at the begin
ning of each regular usue of the PCT Gazeite.

{54) Title PROX ESS FOR THF PRPPARATION OF CYCLOHEXANONE OXTME

@\ (57) Abstract The invention relates to 8 process for the producton of cyclohexanone oxime m which g phosphate-conuimng aque

ous reaction medium 15 cycled from a hydroxylammomum synthesis zone to a cyclohexanone oxume synthesis zone snd back to
the hydroxylammomum synthesis zone wn which hydroxylsmmonium synthesis zone hydroxylammomum i formed by cutalync
= reducnon of nitrate with hydrogen and 1 which cyclohexanone oxime synthesis zone hydroxylammomuom 1s reacted with cyclohex

anone 10 form xyciohexanone oxime the cyclohexanone and an organic solvenl being fed into the cyclohexanone oxime synthesis
zonc an argamc medium comprising the ovgamc solvent and cyclohexanone oxme being withdrwn from the cyclohexanone oxime
synthesis zone charatenzed 1n that the rato §/f < 1 00 wherein [y, represents the molar quantity of hydroxylammenium fed to the
cyclohexanone oxime synthesis zone per umt of hme (in mol/s) end [ represents the molar quantity of cyclohexanone fed 1o the

942

=

cvclohexanone oxime synthesis zonc per umt of tme (in mol/s)

10



INTERNATIONAL SEARCH REPORT

s Appliastion #o
PCT/NL 01/00429

1 C07C251/44 | CO70249/08

According to Intermslionsl Patent Classification (1PC) or o both nallonal classification and IFC

Minimasm documentation
IPC 7 cCoO7C

searchad (ctsssiication system tolowed by casslicalion sibols)

Documantation asarched othar than minknum documanialion to tha axtent that such documants am inciucied in the fisks searchad

Elacironic daia bass consufied curing the Inlemational sesrch (emo of daia bane snd, where practical, search tarma used)
EPO-Internal, WPI Data BEILSTEIN Data, CHEM ABS Data

C DOCUMENTS CONEIDERED TO BE RELEVANT

Catmgory | Climfion of documant wilh Inclication  whera appropriaie of the relvanl passages

Ralavant 1o ciaim No.

X GB 1 138 750 A (STAMICARBON)
1 January 1969 (1969-01-01)
cited in the application
claims examples I,II

A US 3 997 607 A (STAMICARBON)
14 December 1976 (1976-12-14)
cited in the application
claims example

A US 4 328 198 A {STAMICARBON)
4 May 1982 (1982-05-04)
claims example

1-4

D Further documents are lstad In the continustion of box C

D Paian family membars are lsted bn annex.

Spaciel categorias of citad documents

A documant daflning tha ganeral state of tha ant which Is nof
conaiierad io he of particular relsvance

£ aarier document tbut published on or alterthe intemational
filing date ]

e i ks aclabkan o pubACallo this of mickhor
citmion or othar special rasson (aa speciiled)

0" docurenl rafening to sn oral discloture use  sxhibllon or
Olher means

P Inamaiional duts bt
et D The priocy e cmimod i

T talar docurmen published after the infernational [
nct In the bt
wpi':w:hluuh conflict with -#\

X" documeni of particulsr relévance he clalmad invention
cannol ba comaidered novet or carmot be considersd 1o
Involve mn invoniive sisp when the docarment Is 1akmn sione

Y documerd of parficuler relevanca the ciximed invantion
cannol ba consicared 1o invoive an lnventive slap when the

mﬁummmb- poraon sidiad
4 docmment member of the tama paterd family

Dale of the actual compistion of the inlemational saarch Dala of mailing of the inlamational sassch report
26 July 2001 06/08/2001
Nams and waling address of the ISA Authoriaad gftcar
Eurcpann Pasani Oftice, P B. 5418 Paientiaan 2
NL - 2280 HV
';: “ﬂ;’%"“’"‘%“ 310851 eponi, Zervas B

Fam PCTABA/O (swcond shast) Cauly 1982

1l



INTERNATIONAL SEARCH REPORY

tonal Applicstion Mo
infermation on mambers
ptem ety ~ PCT/NL 01/00429
Paiant documant Pubfication Patent tamily Publication

dited In asarch report dake mambec(s) dals

&8 1138750 A 01-01-1969 NL 6513426 A 17-04-1967
BE 688260 A 14-04-1967
CH 481888 A 30-11-1969
DE 1272288 B
DK 117701 B 25-05~1970
FR 1496435 A 22-12-1967
IL 26663 A 17-09-1970
NO 125629 B 09-10-1972
SE 338985 B 27-09~1971

US 3997607 A 14-12-1976 NL 7405630 A 28-10-1975
US 3940442 A 24-02-1976
AR 202611 A 24-06-1975
BE 828393 A 27-10-1975
BR 7502549 A 03-03-1976
CH 609335 A 28-02-1979
CS 199266 B 31-07-1980
DE 2518259 A 06-11-1975
ES 436961 A 01-12-1976
FR 2268794 A 21-11-1975
68 1506437 A 05-04-1978
IT 1035465 B 20-10-1979
JP 50154224 A 12-12-1975
RO 73004 A 26-02-1982
SU 586838 A 30-12-1977

US 4328198 A 04-05-1982 NL 7907395 A 07-04-1981
BR 8006398 A 14-04-1981
CA 1156430 A 08-11-1983
EP 0026957 A 15-04-1981
ES 495576 D 16-06-1981
ES 8106464 A 01-11-1981
JP 56059609 A 23-05-1981
PT 71859 A 01-11-1980

Form PCTABA/ZO (peberl Tamily srm) {3uly 100)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

PCT

To

DSM PATENTS & TRADEMARKS
Attn Van Tol-outstaal, C A

PO BOX9 —_
NL-6160 MA Geleen——_ - !
NETHERLANDS ~ _ -

L _\

TR b |

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION

(PCT Rule 44 1)

Date of making
(day/month/year) 06/08/2001

Applicant’s or agent's fle ralarence

3763W0 FOR FURTHERACTION  See paragraphs 1 and 4 below
International application No Intemational Aling date

PCT/NL 01/ 00429 (dayinonihvvesr}  31/05/2001

Applicant

DSM NV

Flling of amandments and statemant undsr Article 18:

Where? Dectytothe Intomational Bureau of WIPOQ
34 chamin des Colombeties
1211 Geneva 20 Switzertand

Fasclmile No (41-22) 740 14.35

Articie 17(2){a) to that effect 8 ransmitied herewith

4 Further action{s) The applicant Is remindad of the folowing

1 m The appiicant Is hareby nolified that the Intematonal Search Report has been establishad and ls transmitted harewith

The appiicant is entitied I he 8o wishes 1o amend the clalms of the Intemational Application {eae Rule 46)

When? Tha time Imit for filing such amandments Is normaly 2 months irom the date o! tranamital of the
inmetonal Ssarch Report; howevar for mare detals, asa tha notss on the accommanying shaet

For more detalled instructions, &ee the noies on the accompanying sheet.

2 D The appicant Is hereby notified that no Intematonal Saarch Report wit be establishad and that the daciaration under

3 ]:] With regard to the protest against payment of (an) additional fee{s) under FRule 40.2, the appiicant ls notifled that

I:l the prolest together with the dacision thereon has been ransmitied ¥ the International Bureau togather with the
applicant's request 1o forward the texts of both the protast and the declalon thereon to the designated Offices

[:| no dacislon has been mede yat on the protest, tha applicant wil bs notified as saon as a decision Is made

Shortly after 18 months flom the priority date the intemational application wil be published by the Inemational Bureau
i tha applicant wishes 10 avold or posipone publication a notice of withdrawal of the Intarnational application or of the
priority cialm must reach the Intemational Bureau as provided in Rules S0bis. 1 and 80b/s.3, respactivaly before the
compiation of tha technical preparations for Intamational pubication

Within 18 months from the pricrity date a demand for mtemational preiminary axamination must be filed if the appiicant
wishes to posipone the entry into the nadonal phase until 30 months from the priority data {in some Offices even later)

Within 20 montha from the priority date the applicant must parform the preacifbed acts for entry Into the national phaee
before all designated Offices which hava not baen siected In the demand of Ih a lser slaction within 18 months from the
priority dats or could not be slected bacausa they are not bound by Chapter Il

Name and malling address of the International Searching Authorlty
=\ Europsan Patent Office P.B 5818 Patentaan 2
NL-2280 HV REswi]k
Tel (+31-70) 340-2040 Tx 31 651 eponl
Fax (+31-70) 340-2018

Authorizad officer
Eva Bleijs

Form PCT/ISA/220 (July 18D8)
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NOTES TO FORM PCTASA/220

Thesa Notes are inlanded io give the basle instructions sonsaming the Sling of amencmenis under asticle 19 The
detailad inlormation umumwmnmdmrg - For more

in these Noles Artidle® Fule and “Ssciion” mfer lo the provisions of the PCT the PCT Regulations snd the
Admmnuirative instructions respsctively add

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

‘The apploant haa aksr having receivad the intemalionsl search eport ane opportunily 1o amend the daims of the
nlemsbons! sppiication it should howsver be emphasized that sinoe all parta of the inlemational spplication (sloma
desonpbon intemnational prefimnary

and draswmge) may be amended during the

exaninstion procedure, there is usually

no naad 1o fle amendments of the slams under Artale 19 sacapt where, 9.g- the applicant wants the laiter ko be published
for the purposss uf provisonal protestion or has ancther eason for amending the claims belors intemalional phulioation
Furtharmore I ahould be smphasized that prowsional protection s svallshie in some States only

Wit parts of the intermnatiensl applicstion may be sroandad ?

Under Artinla 19 only the alaims may be amendad,

Ounng the interfationsl phass the dalms may asiso be amended (or further amendad) under Artdle 34 before
the international Prefimmary Exammning Autharly The desonpbon and drewings may only bs amended under

Upon eniry into the nalional phase all pmts of the Intemational apphoaton may be amended under Article 28
or where applicahls Articla 41

Wihin 2 monthe from the dale of traramiial of the miemabonsl search report or 18 monihe from the prionty
dete whichever ime hmit expwss leler £ should ba noted, howaver that the smendmants will be considered
as having been recewved on tima if they are reossvad by the Intsmational Bureau after the expirsiion of the
applicable tyne Emil but betors the compistion of the technioal preparatiors lor interngtional publiation
(Fule 48.1)

Whare not to file the smendmenta?

The amendmants may only be fled with the intemational Bureau and not with the moswing Otfios or the
irtemahonal Bearching Authority (Fule 48.2)

Whare a demand lor ntemational preimmnary siamination has been#s fled, see below

Efher by oanoeiiing one or more enire alaure, by adding ane or more new slsima or by amending the et of
one ar move of the dairs as Sed

A raplasement shest must be submitted for sach shest of the sloms wisch on account of an amendment or
amendments differs from the sheet ongnally Bed

All the darns appesrmg on s replassment shest must be numbered in Arsbo numerals Whers a dam is
cancaiisd, no renumbering of the dthar alaine = required In ol cases where clams are remusmharad, they must
be enumbered comsculively (Adminstrsbve nainustions  Ssotion 205{L)).

The amendments must be made in the anguage in which the Intemnational appiication s to be published

mmumhmhmmf

Latter (Section 205(h))
The amendments must ba sutyrstied with & letter

The lstter will not ba published with the intsmationsl appliostion and the amendad daime [ should nat ba
onused with the "Statsment under Arbele 15(1)° (see beiow Lncer Stalsmant under Article 19{1)")

The letter must be in English or French, at the cholos of the spplicant. However If the language of the
ntemationsl appiication is English, the lstter must be in Engfish ¥ the languags of the intsmational application
Is Fronch, the iuiter must be in French.

Notes to Fonm PCTASA220 (first shest) (Ianuary 1894)
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NOTES TO FORM PCT/ISA/220 (continued)

mwmmuwmmm-mmum-mnm In
ndiosts m conneation wach glasn sppeswmg m the mtemabonal sppliestion (it baing undersiood
that silenboal iIndleations conceming severa! clasme may be grouped) whather ®

the claim is unchangad;

the olaim is canoalied;

the clasn = new

the clasn replaoes one & more alasme as filed

the clam = the resull of the division of & olssm s Sed

TTIS

The fuliowing exampies usiraie the manner in Whith amandments sl be sxplainad In the
scoompanying utte-

1 [Whare originally there ware 48 clarns and after amendment of soma dasms there s 51]
Cigma 1029 31 22 34, 35 37 o 48 repiesed by emencied claims begring the sama numbers,
clma 30 33 and 36 unchanged rew clasms 48 o 51 added

2 [Where arginally thers were 15 slamme and after amendment of all daims thera e 11)
*Cisima 1 iv 15 replased by srmended daims 1 to 11

3 Mn-nuiT\lnyhnmud-mmdhmm"anmdnmdnm
now alainme
“Claima 1 o § and 14 unshanged claime 7 io 13 sancelled, new slaima 15, 10 and 17 added. or
"Clmms 7 to 13 cancelud; new alaava 15 18 and 17 added; all other alssma unchangad.

4. [Whare various luncs of amendmenis are made]
*Clams 1 10 unshanged; olams 11 1o 13 18 and 19 cancelled olaims 14, 15 and 18 replaced by amended
claim 14, alalm 17 subdwided inlo amended dame 15 16 and 17 new claims 20 and 21 added

=Ststerment \mder srilcie 15{1)" (Ruls 45.4)

The amenciments may be accompased by a sistement explainng the emendments and mdiasting any impact
Mlﬂ(ﬂrﬂuﬁnﬂﬂhmnh_ﬂhﬂhﬁlﬁwmmhmm

The statement wil be published with the intemational appiiontion and the smenced olaima.
R must be In the language in which the intemational apppiication Is ke be published
It must e briet not excesding 500 words if m English ar i transisied inta English

it should not be confused with and doss not replaca tha letter inciicating the differences batween the claims
as fad snd =8 amended R must bu ed on a separsie shest and must be identified as such by & heading
preferably by usmg the words Statement under Article 19(1)

It may not conlain eny daparagng comments on the mMematonal asarch repert or the elsvance of oltations
cortaned in that report Referencs to olishons, eisvant io & given olaim contsined i the Memational searsh
report may be masie only In comnaction with an amendment of thet clam

Conssquance it 2 demand for intsrmnational praliminary examinstion has aiready been fllad

It at the iime of fing any amendments under Articla 13 = demand lor miernational preliminary examinabon
has siresdy been submited, the spplicant must preferably st the same tims of fling the amandments with the
intlemationa) Bursau also fils a sopy of such amendmants with the Intsmahonal Preliminary Exammeng
Authorily {aes Rule §2.2{(a) firsl santenos)

mmn-nmﬂh;mmahm_ spplicstion for entry nto the national phase

The applicant’s sftaniion s drewm to Uw lact thet wham upon enlry into the national phase & iranslation of the
cdJums aa amended under Articls 18 may have to be Axrwhed to the designated/elected Offices nstead of or
an addiion to, the ranslstion of the deims as filed

For fusther details on the requiremants of each desgnetacielacted Offios ses Volums I of the PCT Appliaant’s
Gulda

Nates to Form PCTASA/220 (sscond shesl} {January 1984)

BNSQCTID  YEISAZZONDENDS |
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44}

Applcant’s or agent’s fhe reterence FOR FURTHER 5ee Notiication of Tranamifial of intamational Gearch Repor!
{Form PCT/IEA/220) as well as, where appicabla Itsm 5 balow

3763W0 ACTION
intemational appiication Na Intexvvtional fing dale (dsy/monthiysar) (Earllest) Priority Ca's (dey/monthivear)
PCT/NL 01/ 00429 31/05/2001 05/06/2000
Apphcant
DSM NV

This Intemational Search Report has been prepared by thia Intemational Searching Authority and is tranamitiad o the appiicant
according to Article 18 A copy le baing ranamitted to the internationat Bureau

This intamational Search Reporiconsisteofamtpof 2 sheota

m It 18 aleo accompanied by a copy of aach prior art document citad In this report.

1

Basls of the report
& With regard 1o the language, the intamational search was carried out on the basis of the intemational application in the
language In which it wae fled uniess ctherwisa indicaied under this ltem

D tha Inlernational search was camed out on the baals of a transiation of the niemational appiication funishad 0 this
Authority (Rule 23.1(b))

b With regard to any nucleotide and/or smino acid sequence diaciosed In the intemetional appiication the intemational search
was camed out on the basie of the saguence listing

containad in the Intemational application In wititen form

fiiad togather with the intemational application In computer readahie form
fumished subsaguently to this Authorily In written form

furnished subseguently to this Authority In computer readble form

the statement that the aubsequentty furnished written sequence listing doas not go beyond the disclosure In the
International applicaton as Nied has basn fumished

the statement that the Information recarded in computer readabia form Is idantical to the writtan sequance listing has been
fumished

Certain claims wers found unssarchable (See Box I)
Unhity of mvention ls lacking (see Box Il)

OO0 0O O00O0Odd

With regard 10 the ttle
[X] thetextis approved as submitied by the applicant.
[T] the text has been astabiished by this Authority to read as follows

]

Wiih regard to the abstract,

[X] thetextis approved as submitied by the appiicant.

D the text has bean established according to Rule 38 2(b) by this Authority as It appears In Box It The applicant may
within one month from the date of malling of this intamational asarch report submit comments to this Authority

The figure of the drawinga to be publishad with the abstract is Figure No
[[] assuggesisd by the applicant [X] Noneot e ngures
D becaues the appicant falled io suggast a figure
[(] becauss this igure better characierizes the invention

Form PCT/ISA/210 (firat sheat} (July 1998)



INTERNATIONAL SEARCH REPORT

international Application Ne
PCT/NL 01/00429

IPC 0070251}44 0070249/08

Accarding to Inlamational Patent Clasalfication (IPC) or {0 both national ciageification and IPC

IPC 7 CO7C

Minimum documentation saarchad {(Clasalfiication systsm followed by clasaification symbols)

Documentagion saarched othar than minimum documaentstion to the axtent that such documants ans inclicsed In ihe fieids saarched

EPO-Internal

Elecironic dete base conmulied during the intenational sasrch (name o dala beso and  where practical, saarch terms usecl)

WPI Data BEILSTEIN Data CHEM ABS Data

C DOCLMENTS CONSIDERED TO BE RELEVANT

Cawgory | Chation of documant wilh indicallon where approprialn of the reievant passages

Retavani to clalm No.

X 6B 1 138 750 A ( STAMICARBON)
1 January 1969 (1969-01-01)
cited in the application
claims examples I II
A US 3 997 607 A (STAMICARBON)
14 December 1976 (1976-12-14)
¢ited in the application
ctaims example

A US 4 328 198 A (STAMICARBON)
4 May 1982 (1982-05-04)
claims example

D Further documents mre ksted m tha coMinualion of box C.,

E Putent family mambers ar listed In annx

Specaal caisgorios o1 cted documants

A document defining the peneral mete of tha ar which ia nal
conmdernd 10 bo of pariicutar relavance

E eariar documant but pubkished on or after the International
tiing dite

L d which 1h |- daim
I 8 Cha 1o wtlabAs 1 PUBRCEIon O Of BAGENGr
cliation or gther spacial raason (as lpacllad)

e 4 d:umﬂ raturving 0 an orul disclosure usa  exhbition or

other means

P document publshed prior 1o tha miameational (ling data bul
laley than the prerity dale claimod

'T" e docurnenl publshod after the International fling dale
or priosity cle snd not in conflicl with the application bul
mmmwumamry underlying the
Inventiion
X docurnent of particutar relevance tho claimad wvention
cannet be conaidared novel or cannol be considend 10
involva an inveniivg step when the documeni is aken alons

Y docurnam of particular rslevanca he claimed Invention
canmndt be conmderad to nvolve an inveniiva siep when the
documenl s cornbingd with ona or more gther such docu~
hmm nmm:umummmm- person aldiad

']

& document member of Ihe same patent family

Dats g he aciual compistion ot the lniemational search Duis of maling of the Inlermalional saarch raport
26 July 2001 06/08/2001
Nama and maling address of tha ISA Authorized offiosr
Europesn Patent Olfice P B 5818 Pajanilaan 2
T':Il' 5?70? 34D-2040, Tx 31 851 epo nh,
Fax (( 31 70) 34D-3016 po lervas B

Farm PCTASARG (mbsond shasl) Luly 1903)

[



INTERNAT]I NAL SEARCH REPORT

Infermation on patent famity mambers

intematiensl Application No

PCT/NL 01/00429

Patent document Publication Patent family Publication
clhad In saarch report daie member(s) date
6B 1138750 A 01-01-1969 NL 6513426 A 17-04-1967

BE 688260 A 14-04-1967
CH 481888 A 30-11-1969
DE 1272288 B
0K 117701 8 25-05-1970
FR 1496435 A 22-12-1967
IL 26663 A 17-09-1970
NO 125629 B 09-10-1972
SE 338985 B 27-09-1971
US 3997607 A 14-12-1976 NL 7405630 A 28-10-1975
Us 3940442 A 24-02-1976
AR 202611 A 24-06-1975
BE 828393 A 27-10-1975
BR 7502549 A 03-03-1976
CH 609335 A 28-02-1979
S 199266 B 31-07-1980
DE 2518259 A 06-11-1975
ES 436961 A 01-12-1976
FR 2268794 A 21-11-1975
GB 1506437 A 05-04-1978
IT 1035465 B 20-10-1979
JP 50154224 A 12-12-1975%
RO 73094 A 26-02-1982
suU 586838 A 30-12-1977
US 4328198 A 04-05-1982 NL 7907395 A 07-04-1981
BR 8006398 A 14-04-1981
CA 1156430 A 08-11-1983
EP 0026957 A 15-04-1981
ES 495575 D 16-06-1981
ES 8106464 A 01-11-1981
JP 56059609 A 23-05-1981
PT 71859 A 01-11-1980

Form PCTABARID (petent tamily annesc) (July 1062)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To
Van Tol Koutstaal C A PCT
DSM Patents & Trademarks
PO BOX9 <t r
NL-6180 MA Geloen Pt ey WRITTEN OPINION
PAYS-BAS
T1uid a0 l’ (PCT Rule 66)
BA [Ro tenc & Nr

Date of maling

{daysmonthvyaar) 10 06 2002
Applicant's or agent's file reference REPLY DUE within 2 month{s)
3763W0 from the above dais of maling
intemationsl applcation No Intamational fling date {daeinanth/mar) Priority date {daymanthiear)
PCT/NL01/00429 31/05/2001 05/06/2000
Intemational Patent Claseification (IPC) or both national classification and IPC
CO7C251/44
Appiicant
DSMNV

1 Thig written opinion 18 the second drawn up by this Intemational Preliminary Exaruning Authonty

2 This opinion contains indicalions relating to the following ltems

I
"
i
v
v

Basls of the opinion

Priority

Non establishmant of gpinkon with regard 1o novelty inventive step and industrial applicabihty
Lack of unity of nvention

Reasoned statememnt under Aule 68 2(a)(li} with regard to novelty inventrve step or industnal applicabihty
citations and explanations supporting such statement

Certain documant clted
Certain defects In the intemational applicaton
Certaln obeervations on the Inmternabenal application

Vi
vil
Vil

OOo0 ep00oD0ORA

3 The applicant is hereby Invited to reply 1o this opinion

When? Sea the ime [imit Indicated above The appicant may befors the expiration of that time Emit
retuest this Authorily to grant an extension see Ruls 66.2(d)

How? By submitiing a written reply accompanied where approprate by amendments according to Rule 66 3
For the form and the language of the amendments sea Rules 68.8 and 68.9

Also For an acdional opporiunity io submit amendmaents, see Rule 88.4
For the efaminer’s obligtion & consider amandmants aniVor arguments, 508 Aule 86.4 bie.
For an Informal communication with the axaminer see Rule 68.6.
i no reply ls Hled the intemational preimnary axamination report will be agtablished on tha basia of this opinion

4 The final date by which the intemational prefiminary
examination raport must be estabished according o Rule 69.2 is. 05/10/2002

Nama and malling address of the Intsmational Authorizad ofiicer / Examier
prefminary axamining authortty Zerves B PN
European Patent Office P B 5818 Patentiaan 2
@ NL 2280 MV Rijswijk Pays Bas Formalities officer {incl. extanalon of tme Umnits) (\ﬂ
27! Tel 43170340 2040 Tx 31651 eponl Cardenas C =
Fax 43170340 3016 Telophone No +31 70 340 3370 e 25

Form PCTAPEA/ADS (cover shaef) (January 1994)
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WRITTEN OPINION Intemational application No PCT/NL01/00429

| Basls of the opinion

1 With regard to the elements of the Intematonal application (Replacement sheets which have been furrished to
the receiving Office in response o an invitation under Aricle 14 are referred to in this oplnion as “originally filed”y

Description pages

112 as originalty filed
Claims No
113 as originally filed

Drawings sheets

1 as onginally flled

2 With regard to the language all the elements marked above were avallable or fumished to this Authority in the
language in which the intamational application was filed unless otherwise indicated under this item

These elements were available or fumished to this Authority In the following language  which s

0O the language of a translation furmished for the purposes of the intemational search (under Rule 23 1(b))
O the language of publication of the intemational application (under Rule 48 3(b))

O the language aof a translation fumished for the purposes of intamational preliminary examination {(under Rule
55 2 and/or 55 3)

3 With regard to any nucleotide and/or amino acid sequence disciosed in the intemational apphcation the
intemational preliminary examination was camed out on the basis of the sequence listng

contained in the Intemational application in wniten form

filed together with the international applicatiort in computer readabis form
furnished subsequently to this Authority in written form

furmished subsequently to this Autharity in computer readabie farm

The statement that the subsaquently fumished written sequence histing does not go beyond the disclosure In
the intemational application as filed has been fumished

The statemaent that the information recorded in computer readable form 18 identical to the wntten sequence
hsting has been fumished

O oOoooao

4 The amendments hava resulted in the cancellation of

O the description pages
O theclaims Nos

Farm PCTAPEA/408 (Baxas | VIIl Sheet 1) {July 1998)



WRITTEN OPINION Intemational application No  PCT/NL0O1/00429

O the drawings sheets

5 O This report has been established as If {some of) the amendments had not been made since they have been
considered to go beyond the disclosure as filed (Rule 70 2(c))

{Any replacement sheet containing such amendments must be referred o under item 1 and annexed lo this
report )

8 Addtional observations if necessary

V Reasoned statement under Rule 68 2(a)(il) with regard to novelty Inventive step or industrial applicability
citations and explanations supporting such statement

1 Statemsnt
Novelty (N) Claims 1-4
inventive step (IS) Claims 113

industrial applicabliity {IA) Claims

2 Crahons and axplanations
see separate sheest

Form PCT/IPEA/40B (Boxes | Vill Sheet 2) (July 1888)
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WRITTEN OPINION intsmatonal application No  PCT/NL01/00429
SEPARATE SHEET

Re item V
Reasoned statement under Ruie 66 2(a)(li) with regard to novelty, Inventive step

or industnal applicability, citations and explanations supporting such statement
Reference I1s made to the following document
D1 GB1138750 A

1 Novelty

The present application does not satiesfy the critenon as set forth in Article 33(2) PCT
because the subject matter of claims 1 to 4 1s not new in view of D1

The document D1 describes a process for the production of cyclohexanone oxime in
which an aqueous reaction medium containing phosphate and hydroxylammonium
obtained in a hydroxylammonium synthasis zone is cycled to a cyclohexanone oxime
synthesis zone together with cyclohexanone and toluene Since the toluene stream fed
to the reaction zone does contain cyclohexanone the ration f/t. is in fact less than 1
and not equal to 1 as stated by the Applicant (see present application descnption page
4 line 5) Consequently the subject matter of claims 1 to 4 1s not new in view of D1

2 Inventive Step

The present application does not satisfy the cnterion as set forth in Article 33(2) PCT
because the subject-matter of claims 1 to 13 1s not regarded as inventive for the
following reason

2 1 It1s obvious that the subject matter of claims 1 4 whitch Is not new cannot be
regarded as inventive either

2 2 To the subjact matter of claims 5 to 13 the following apphes

In view of D1 which 1s considered as representing the closest prior art the problem
underlying the present application can be defined as providing an altemative process
for the preparation of cyclohexanone oxime The features and/or vanations disclosed in
the dependent claims 5 to 13 can be regarded as common practice for the person
skilled in the art in order to provide an alternative process for the preparation of
cyclohexanone oxime Consequently dependent claims 5 to 13 do not contain any fea

Form PCT/Separate Shast/408 {Sheat 1) (EPO-April 1097)
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tures which in combination with the features of any claim to which they refer meet the
requirements of the PCT in respect of inventive step

2 3 It should be noted that in view of the comparative examples disclosed in the
application neither the cyclohexanone oxime concentration in the organic exiting
medium nor the ° joint content as defined in claim 13 seem to be suitable parameters
to define a possible improvement of the present process over the pnor art because the
values of these parameters in the comparative examples fall within the scope of the
claims Furthermore it shou!d be noted that the term joint-content® as such is unclear

Form PCT/Saparate Shaat/40B {Shewst 2) (EPO-April 1097)
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This 1s in reply to the Written Opinion dated 10 June 2002

1 Amendments

Applicant files a set of amended clams In order to show the changes a set in the
carectron mode s filed for the examiner s convenience

It 1s now emphasized that the cyclohexanone oxime synthesis zone compnses reaction zone
(B) and extraction zone (C)

Baasis for the amendments can be found on page 7 nes 13 to 28 as well as in the
descnption of the embodiment from page 9 lines 27 to page 10 hne 13 in combination with
figure 1 in particular

cyclohexanone oxime synthesis zone comprises a reaction zone (B) and an extraction
zone (C) seeeg page7 hnes 13 21 and page 9 28-29

element (1) see page 7 Iines 19-21 and figure 1

element (1) cyclohexanone being fed to the cyclohexanone oxime synthesis zone between
the reaction zone (B) and the extraction zone (C) see page 7 hnes 24 25 and figure 1

element (n) see page 7 lines 13 16

element (iv) see page 7 lines 17 18
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2 Novetty

Applicant submits that amended clams 1 and 2 are novel over D1

it is emphasized that the cyclohexanone oxtme synthests zone as defined in presant claims
comprises a reaction zone (B) and an extraction zone (C) The positions of these zones
relative to each other 1s clear from the wording in element (in) of the claims that

cyclohexanone 1s fed to cyclohexanone oxime synthesis zone between reactiqn zone (B)
and extraction zone {C)

In view of the above the cyclohexanone oxime synthesis zone is to be seen as one system
including reachon zone (B) and extraction zone (C) The flows f, and f; refer to the flows to_
the cyclohexanone oxime synthesis zone and not to intemal flows within the system of
reaction zone (B) and extraction zone (C)

In D1 see figure 1 and page 2 column2 hnes 105 150 a reaction zone (reactor A) I1s
present as well as an extraction zone (reactor B) cyclohexanone being fed into the system
between {A) and (B) 1e via ine 2 In accordance with the present claim language the
cyclohexanone oxime synthesis zone compnses zone (A) and zone (B) of figure 1 of D1

We submit that in D1 the ratio f,/f; 1s 1 00 The only flows to the cyclohexanone oxime
synthesis zone (combined zone A and B) are ines 1 2 and 7 Flows 3 (although containing
cyclohexanone as comrectly stated by the examiner) and 8 are intermal flows within the
cyclohexanone oxime synthesis zone and do accordingly not coninbute to the ratio fu/fe In
examples | and 1l (example 1Ii will not be discussed as it relates to different system (based
on a sulfate buffer no phosphate present})) the ratio fyf. = 1 00 as will be shown below

Referring to example 1 the flow via iine 7 contains 400 kmol of toluene and 20 kmoles of
water hence netther hydroxylammonium nor cyclohexanone (see page 3 2™ column lines
98 103) Via fine 1 65 kmol of hydroxylammonium are fed ta the cyclohexanone axime
synthesis zone per umt of time (see page 3 2™ column line 67) and via ine 2 65 kmol of
cyclohexanone oxime are fed to the cyciohexanone oxime synthesis zone per unit of ime
(see page 3 2™ column Iine 81) Although flow 3 indeed contains cyclohexanone this does
not contnbute to the ratio f/f. as this is an intemnal flow' between within the cyciohexanone
oxime synthesis zone Hence the ratio fi/ff. = 1 00 (85/65) Likewise in example li the flow
via ine 7 contains 200 kmoi of toluene and 10 kmoles of water hence neither
hydroxylammonium nor cyclohexanone (see page 4 1* column lines 60-82) Via line 1 65
kmol of hydroxylammonium are fed to the cyciohexanone oxime synthesis zone per unit of
time (see page 4 1* column line 38) and via ine 2 65 kmol of cyclohexanone oxime are
fed to the cyclohexanone oxime synthesis zone per unit of time (see page 4 1™ column line
44) Hence the ratio f/f; = 1 00 (85/65)

According to the present invention the ratio fy/f. <1 00 As this feature Is not disclosed in D1
we submit that the present claims 1 and 2 and the dependent claims are novel over D1
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3 Inventive step

We submit that the process according to claims 1 and 2 involves an inventive step

The featura distinguishing the process according to claims 1 and 2 from that of D1 1s that
fof. < 100

This feature solves the problem that the concentration cyclohexanone and cyclohexanone
oxime (which paison the catalyst) in the aqueous reaction medium exiting the cyclohexanone
oxime 18 decreased (see page 3 line 23-26) The fact that this problem is solved 13 clearly
demonstrated when example [ 1s compared with comparative expenmant A and when
example Il 18 compared with comparative expenment 8

We submit that tius solution to this problem 18 not obvious since it 18 netther disclosed nor
suggested by the pnor art

As claims 1 and 2 involve an inventive step we submit that the dependent claims also
nvolve an inventive step

4 Further re ]

It 1s respectfully submitted that it 1s clear that the term joint content of cyclochexanone and
cyclohexanone oxime means cyclohexanone content plus the cyclohexanone oxime
content this being indicated by the word joint

Professional Re

frs 1M M Verhaegen
(GA 3978)

1{ Amended claims (3x)
% Amended,clalms in correction mode (3x)
Confirmation copy
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AMENDED CLAIMS

Process for the production of cyclohexanone oxime in which a phosphate-
containing aqueous reachon medium 18 cycled from a hydroxylammonium
synthesis zone (A) to a cyclohexanone oxime synthesis zone and back to the
hydroxylammonium synthesis zone (A} in which hydroxylammonium synthesis
zone hydroxylammonium is formed by catalytic reduction of nitrate with
hydrogen which cyclohexanone oxime synthesis zone compnses a reaction
zone (B) and an extrachon zone (C) said process comprising

()] feeding the aqueous reaction medium to reaction zone (B) and from
reaction zone (B) to extraction zone (C)

{1)] feeding cyclohexancne and an organic solvent info the cyclohexanone
oxime synthesis zone cyclohexanone being fed to the cyclohexanone oxime
synthesis zone between the reaction zone (B} and the extraction zone (C)

(i) in said reaction zone (B) reacting hydroxylammonium with
cyciohexanone to form cyclohexanone oxime by contacting the aqueous
reaction medium with a stream containing the cyciohexanone and the organic
solvent

(v) in said extraction zone (C) contacting the aqueous reaction medium
and the organic solvent

v) withdrawing an organic medium compnsing the arganic solvent and
cyclohexanone oxime from the cyclohexanone oxime synthesis zone and
wherein the ratio f/f; < 1 00 wherein

f, represents the molar quantity of hydroxylammorium fed to the cyclohexanone
oxime synthesis zone per unit of time (in mol’s) and

1. represents the molar quantrty of cyclohexanone fed to the cyclohexanone
oxime synthesis zone per unit of time (in mol/s)

Process for the production of cyclohexanone oxime in a cycichexanone oxime
synthesis zone said cyciohexanone oxime synthesis zone compnsing a
reaction zone (B) and an extraction zone (C) said process compnsing

(1) feeding an aqueous reaction medium containing hydroxylammonmum
phosphate and nitrate to reaction zone (B) and from reaction zone (B) to
extraction zone (C)

(u) feeding cyclohexanone and an organic solvent into a cyclchexanone

26
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AMENDED CLAIMS ued

oxime synthesis zone cyclohexanone being fed to the cyclohexanone oxaime
synthesis zone between the reacton zone (B) and the extraction zone (C)

(i) in said reaction zone (B} reachng hydroxylammonium with
cyclohexanone to form cyclohexanone oxime by contacting the aqueous
reaction medium with a stream containing the cyclohexanone and the erganic
solvent

(v} n saud extrachon zone (C) contacting the aqueous reaction medium
and the organic soivent

{v) wjthdrawing an organic medium compnsing the organic solvent and
cyclohexanone oxime from the cyclohexanone oxime synthesis zone

wherein the ratio fy/f. < 1 00 wherein

f, represents the molar quantity of hydroxylammonium fed to the cyclohexanone
oxime synthesis zone per unit of time {In moi/s)

f; represents the molar quantty of cyclohexanone fed to the cyclohexanone
oxime synthesis zone per unit of time (in mol/s)

Process according to claim 1 or clam 2 charactenzed in that the ratio

fufc <0 99

Process according to claim 3 characterized in that the the ratio f,/f; < 0 98
Process according to any one of claims 1 to 4 charactenzed in that the
cyclohexanone oxime concentration in the orgamic medium exiting the
cyclohexanone oxime synthesis zone 1s higher than 25 wt %

Process according to clam 5 charactenzed in that the cyclohexanone oxime
concentration in the organic medium exiting the cyclohexanone oxime synthesis
zone 1s higher than 30 wt %

Process according to claim 8 charactenzed in that the cyclohexanone oxime
conceniration in the organic medium exiting the cyclohexanone oxime synthesis
zone 1s higher than 35 wt %

Process according to any one of claims 1 to 7 charactenzed in that the
concentration hydroxylammontum in the aqueous reaction medium entenng the
cyciohexanone oxime synthesis zone i1s higher than 0 7 molA

Process according to claim 8 charactenized in that the concentration
hydroxylammonium in the aqueous reaction medium entenng the
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11

12

13

AMENDED CLAIMS {coh d

cyclohexanone oxime synthesis zone 18 higher than 1 0 mol/

Process according to any one of claims 1 to 8 characterzed in that the
aqueous reaction medium and a stream comprising the cyclohexanone and the
organic solvent are contacted in countercumrent flow

Process according to any one of claims 1 to 10 charactenzed in that the
organic solvent is selected from the group consisting of benzene toluene
xylene methylcyclopentane cyclohexane and mixturea thereof

Process according to any one of claims 1 to 11, charactenzed in that the
phosphate concentration in the aqueous reaction medium entenng the
cyclohexanone oxime synthests zone 18 higher than 2 8 mol/t

Process according to any one of claims 1 to 12 charactenzed n that the joint
content of cyclohexanone and cyclohexanone oxims in the aqueous reaction
medium exiting the cyciohexanone oxime synthesis zone 13 below 0 2 wt %
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Enclosure 2 1 3763WO0O

AMENDED CLAIMS (cormaction mode)

1 Process for the production of cyclohexanone oxune in which a phosphate-
containing aqueous reaction medium Is cycled from a hydroxylammonum
synthesis zone (A) to a cyclohexanone oxime synthesis zone and back to the
hydroxylammonium synthesis zone_(A] in which hydroxylammonium synthesis
zone hydroxylammonium s formed by catalytic reduction of nitrate witis
hydrogen which cyclohaxanone axime synthesis zone compnses a reaction
zone {B) and an extraction zone (C), said process compnsing,

()] feeding the agueous reaction medium to reaction zone (B), and from
reaction Zone (B) to extraction zone (C),

cyclohexanone and an organic solvent being-fed-into the cyciohexanone oxime

synthesis zone cyclohexanone being fed to the cyclohexanone oxime synthesis
zone between the reaction zone (B) and the extraction zone (C),

u in said reaction zone (B} reacting hydroxylammonium with
cyclohexanone to form cyclohexanone oxime by contacting the agueous
reaction medium with a stream containing the cyclohexancne and the organic
solvent,

(v} in said extraction zone (C), contachng the agueous reaction medium

and the organic solvent.
(v withdrawing an organic medium compnsing the organic solvent and

cyclohexanone oxime being-withdrawn-from the cyclohexanone oxime synthesis
zone, and

charactenzed-whereinin-that the ratio fWf. < 1 00 wherein

f, represents the molar quantrty of hydroxylammonium fed to the cycichexanone

oxime s?mthesns zone per unit of ime (in mol/s) and
f. represents the molar quantity of cyclohexanone fed to the cyclohexanone
oxime synthests zone per unit of time (in mol/s}

2 Process for the production of cyclohexanone oxime 1n a cyclohexanone oxime
synthests zone, sard cyclohexanone oxime synthesis zone compnsing a

reaction zone (B) and an extraction zone (C), said process compnsing
()] feeding w-whieh-{i}-an aqueous reaction medium containing
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hydroxylammonium phosphate and nitrate to reaction zone (B). and from
reaction zone (B) to extraction zone (C)

——{n)___-feeding cyclohexanone and {}-an organic solvent are-fed-nto a
cyclohexanone oxime synthesis zone cyclohexanone being fed to the
cyclohexanone oxime synthesis zone between the reaction zone (B) and the
extrachon zone (C}),

() in said reachon zone (B), reacting w-whieh-hydroxylammonum+e-
raacted-with cyclohexanone to form cyclohexanone oxime_by contacting the
aqueous reaction medium with a stream containing the cyclohexanone and the
organic solvent,

(v}  «n said extraction zone (C), contacting the aqueous reaction medium
and the organic solvent,

-{v} withdrawing an organic medium compnsing the organic scivent and

cyclohexanone oxime bewng-withdrawn-from the cyclohexanone oxime synthesis
zone

characterized-n-that-charastenzed-n-thatwherein the ratio f/ff. < 1 00 wherein
f» represents the molar quantity of hydroxylammonium fed to the cyclohexanone
oxime synthesis zone per unit of time (In mol/s)

f: represents the molar quantity of cyclohexanone fed to the cyclohexanone
oxime synthesis zone per unit of time (in mol/s)

3 Process according to claim 1 or clam 2 charactenzed in that the ratio f/f; <
099

4 Process according to clam 3 charactenzed in that the the ratio f/f; < 0 98

5 Process according to any one of claims 1 to 4 characterized n that the
cyclohexanone oxime concentration in the organic medwum exiting the
cyclohexanone oxime synthesis zone is higher than 25 wt %

6 Process according to claim 5 charactenzed in that the cyclohexanone axime
concéntration in the organic medum exiting the cyclohexanone oxime synthes:s
zone 1s higher than 30 wt %

7 Process according to clam 6 characterized in that the cyclohexanone oxime

concentration in the organic medium exiting the cyclohexanone oxime synthesis
zone IS higher than 35 wt %

8 Process according to any one of clams 1 to 7 charactenzed in that the
concentration hydroxylammonium in the aqueous reaction medium entenng the
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10

11

12

13

cyclohexanone oxime synthesis zone 18 ligher than 0 7 moli

Process according to clam 8 charactenzed in that the concentration  “
hydroxylammonium in the aqueous reaction medium entenng the
cyclohexanone oxime synthesis zone 18 higher than 1 0 mol/l

Process according ta any one of clams 1 to 8 characterized in that the
aqueous reaction medium and a stream compnsing the cyclohexanone and the
organic solvent are contacted in countercurrent flow ~
Process according to any one of claims 1 to 10 charactenzed in that the
organic solvent i1s selected from the group consisting of benzene toluene
xylene methyicyclopentane cyclohexane and mixtures thereof

Process according to any one of claims 1 to 11 charactenzed in that the
phosphate concentration in the aqueous reaction medium entenng the
cyclohexanone oxime synthesis zone 1s higher than 2 0 mol/l

Process according to any one of claims 1 to 12 charactenzed in that the joint
content of cyclohexanone and cyclohexanone oxime in the aqueous reaction
medium exiting the cyclohexanone axime synthesis zone is below 0 2 wt %

al
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fumished subsaquertly to this Authority In computer readable form
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the intemational application as filed has been fumished

The statement that the information recorded in computer readable form 15 idantical to the written sequence
listing has been fumished

O ooooa

The amendmentis have resuited in the cancellation of

O the description pages
O theclams Nos
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1 Statement
Novelty (N) Yes
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Invertive step (IS) Yes
No
Industrial applicabiiity (IA) Yes
No

2 Chations and axplanations
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Clams 513

Claims

Claims
Claims

Claims
Claims
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Re ltem |

Basls of the report

The amended clams 1 and 2 and consequently the dependent clams 3 to 13 have been
considered as going beyond the disclosure as onginally filed (Rule 70 2(c) PCT) for the
following reason The new claims 1 and 2 are based on a preferred embodiment (see page
7 of the descnption and figure 1) however in this preferred embodyment the aqueous
reaction medium and the stream compnsing the cyclohexanone and the organic solvent
are contacted in countercurrent flow whereas the amended claims as presently worded
would disclose any manner of contact of the aqueous reaction medium and the stream
compnsing the cyclohexanone and the organic solvent

Re ltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industnial applicability, citations and explanations supporting such statement

Reference 1s made to the following document
D1 GB1138750A

1 Novelty

The present application does not satiesfy the cnterion as set forth in Article 33(2) PCT
because the subject matter of claims 1 to 4 1s not new in view of D1

The document D1 descnbes a process for the production of cyclohexanone oxime in which
an aqueous reaction medium containing phosphate and hydroxylammonium obtained in
a hydroxylammonium synthesis zone Is cycled to a cyclohexanone oxime synthesis zone
together with cyclohexanone and toluene Since the toluene stream fed to the reaction
zone does contain cyclohexanone the ration f/f, I1s in fact less than 1 and not equal to 1
as stated by the Applicant (see present application description page 4 lne 5)

Consequently the subject matter of claims 1 to 4 i1s not new in view of D1

2 Inventive Step
The present application does not satsfy the critenon as set forth in Article 33(2) PCT

because the subject-matter of claims 1 to 13 is not regarded as inventive for the following
reason

Form PCT/Separate Sheot/409 (Sheeat 1) (EPO-Aprl 1997)
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2 1 It i1s obvious, that the subject-matter of claims 1 - 4 which 1s not new cannot be
regarded as inventive either

2 2 To the subject-matter of claims 5 to 13 the following applies

In view of D1 which i1s considered as reprasenting the closest pnor art the problem
underlying the present application can be defined as providing an alternative process for
the preparation of cyclohexanone oxime The features and/or vanations disclosed in the
dependent claims 5 to 13 can be regarded as common practice for the person skilled in
the art In order to provide an altemative process for the preparation of cyciohexanone
oxime Consequently dependent claims 5 to 13 do not contain any features which In
combination with the features of any claim to which they refer meet the requirements of
the PCT in respact of inventive step

3 Remark
It should be noted that if the amended set of clams would have been allowable the
application could have fullfilled the requirements of Articles 33(2) and 33(3) PCT

Form PCT/Separata Shest/409 (Shest 2) (EPC-April 1967)
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Process for the production of cyclohexanone oxime in which a phosphate-
containing aqueous reaction medium 8 cycled from a hydroxylammonjum
synthesis zone (A) to a cyclohexanone oxime synthesis zone and back to the
hydroxylammonium synthesis zone (A} In which hydroxylammonlum synthesls
zone hydroxylammonium is formed by catalytic reduction of nitrate with
hydrogen which cyciohexanone oxime synthesis zone compnses a reaction
zone (B) and an extraction zone (C) sald process compnsing

()] feeding the aqusous reaction medium to reaction zone (B) and from
reaction zone (B) to extracton zone (C)

() feeding cyclohexanone and an organic soivent into the cyclohexanone
oxime synthesis zone cyclohexanone being fed to the cyclohexanone oxime
synthesis zone between the reaction zone (B) and the exdraction zone (C)

{])] in said reaction zone (B) reacting hydroxylammonium with
cyclohexanone to form cyclohexanone oxime by contacting the aqueous
reachon medium with a stream containing the cyclohexanone and the organic
golvent

(V) m sad extraction zone (C) contachng the aqueous reaction medium
and the organic soivenmt

\)) withdrawing an organic medium compnsing the organic solvent and
cyclohexanone oxime from the cyclohexanone oxime synthesis zone and
wherein the ratio f/f. < 1 00 wherein

f, represents the molar quantity of hydroxylammonium fed to the cyclohexanone
oxme synthesis zone per unit of time (in mol/s) and

{. represents the molar quantrty of cyciohexanone fad to the cyclohexanone
oxime synthesis zone per unit of time (In mol/s)

Praocess for the production of cyclohexanone oxime in a cyclohexanone oxime
synthesis zone said cyclohexanone oxime synthesis zone compnsing a
reaction zone (B) and an extraction zone (C) said process comprising

) feeding an aqueous reaction medium containing hydroxylammonium
phosphate and nitrate to reaction zone (B) and from reaction zone (B) to
extractlon zone (C)

(i) feeding cyciochexanone and an organic solvent into a cyciohexanone

AMENDED SHEET
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AMENDED CLAIMS (continued)

oxime synthesis zone cyclohexanone being fed to the cyclohexanone axime
synthesis zone between the reaction zone (B) and the extraction zone (C)

(i) in said reaction zone (B) reacting hydroxylammonium with
cyclohexanone to form cyclohexanone oxime by contacting the aqueous
reaction medium with a siream containing the cyclohexanone and the organic
solvent

(v) in said extraction zone (C) contacling the aqueous reaction medium
and the organic solvent

{v) withdrawing an organic medum compriaing the organic solvent and
cyciohexanone oxime from the cyclochaxanone oxime synthesls zone

wherein the ratio f,/f; < 1 00 wharain

f, represents the molar quantty of hydroxylammanium fed to the cyclohexanone
oxime synthesis zone per unit of time (in mol/a)

{. represants the molar quantity of cyclohaxanone fed to the cyclohexanone
oxime synthesls zone per unit of tme (in mol/s)

Process accornding to claim 1 or clalm 2 charactertzed in that the ratio

ffi. <099

Proceas according to clam 3 characterized in that the the ratio fy/f. < 0 88
Process according to any one of claims 1 to 4 charactenzed in that the
cyclohexanone oxime concentration in the organic medium exiting the
cyclohexanone oxame synthesis zohe I8 higher than 25 wt %

Praocess according to claim 5 charactenzed in that the cyclohexanone oxime "
concentration In the organic medium exiting the cyclohexanone oxime synthasis
zone 18 higher than 30 wt %

Process according to claim 6 characterzed In that the cyclohexanone oxime
concentration in the organic medium exiting the cyclohexanone oxime synthesis
zone 18 higher than 35 wt.%

Process according to any one of clams 1 to 7 charactenzed in that the
concentration hydroxylammonium in the agusous reaction medium entenng the
cyclohexanone oxime synthesis zone Is hugher than 0 7 mol/l

Process according to clailm 8 characterized In that the concentration
hydroxylammonium In the aqueous reaction medium entenng the
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cyclohexanone axime synthesia zone is higher than 1 0 mol!

Process according to any one of claims 1 to 8 characterized in that the
aqueous reaction medium and a stream compnasing the cyclohexanone and the
organic soivent are contacted in countercurment flow

Process according to any one of claims 1 to 10 characterized In that the
organic solvent is selected from the group consisting of benzene toluene
xylene methyicyclopentane cyclohexane and mixtures thereof

Process according to any one of claims 1 to 11 charactenzed in that the
phosphate concentration in the aqueous reachon medium entenng the
cyclohaxanone oxime synthesis zone Is higher than 2 0 mol/l

Process according to any one of clams 1 to 12 characterized in that the joint
content of cyclohexanone and cyclchaxanone oxime in the aqueous reaction
medium exiting the cyciohaxanona oxime synthesis zone 18 below 02 wi %

AMENDED SHEET
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INFORME DEL EXAMEN
PRELIMINAR INTERNACIONAL Solicitud intemacional No PCT/NL01/00429

1
Base del informe

Las relvindicaclones modificadas 1 y 2 y por lo tanto las relvindicaciones dependientes 3 a 13 son
consideradas que van mas allé de lo remindicado originaimente (Regla 70 2 (c) PCT) por |a siguients razén
Las nuevas relvindicaciones 1 y 2 est4n basadas en una incorporacidn preferida (ver pagina 7 de la
descripcion y figura 1) sin embargo en esta incorporacidn prefenda el medio de reacclén acuoso y la
comente que comprende la ciclchexanona y el solvents orgénico estén en contacto en el flujo de la
contracorriente mientras que en las relvindicacliones modificadas como estin descritas actuaimente
revelaria cualquier forma de contacto de medio de reaccidon acucso y la comente que comprende la
ciclohexanona y el solvente orgédnico

m V

Declaracién motivada bajo el Art. 35(2) con relacién a la novedad, nivel Inventivo o aplicacién
Industrial, ctaclones y axplicaclones que sustentan dicha declaracién

Se hace referencla al siguiente documento
GB1138750A

1 Novedad

La presente solicitud no satisface el criterio como es dispuesto en el At 33 (2) PCT debido a que la matena
de las reivindicaciones 1 a 4 no es novedosa en vista de D1

El documento D1 describe un proceso para {a produccién de la oxama de ciclohexanona en donde el medlo de
reaccién acuoso que contene fosfato e hidraxlamonio obtenido en una zona de sintesls hidroxilsmadhio es en
ciclado a una zona de sintesis de oxima de ciclohexanaona junto con ciclohexanona y tolueno Tomando en
consideracién que el flujo de tolueno suministrado a la zona de reaccién si contene ciclohexanona la
proparcion fiff. es de hechc menos que 1 y no igual a 1 como lo establece el solicitante (ver la pagina 4 linea
5 de la memona descnptva de la presente solictud de patents) Como consecuencia la matena de las
reivindicaciones 1 a 4 no es novedosa en vista de D1

2 Nivel inventivo

La presente solicitud no sahsface el criterio como es dispuesto en el Art. 33 (2) PCT debido a que |a matena
de las revindicaciones 1 a 13 no contlene nivel inventivo por las sigulentes razones

2 1 Es obvio que la matena de las reivindicaciones 1 — 4 la cual no es novedosa tampoco contiene nivel
inventivo

2 2 Para la matena de las relvindiceciones 5 a 13 se apiica lo sigulents '

En vista que D1 documento que se conskiera més cercano al estado de la técnica el problema que se
presente en la presents solicitud puede definirse como el proveer un proceso altemativo para la preparacién
de la cxxma de la ciclohexanona Las caracterishcas y/o vanaclones reveladas en las relvlndicaciones
dependientas 5 a 13 pueden ser conskieradas como prichcas comunes para una persona varsada enla
materia técnica para proveer un proceso altemnativo para la preparaciéon de la oxama de la ciclohekanona
Como consecuencia las relvindicaciones dependientes 5 a 13 no contlenen ninguna caracterishca que en
combinacién con las caracteristicas de cualquiera de las relvindicaciones a las cualas hacen referencia
cumplen con los requisitos del PCT respecto a nivel Inventivo

J Observacién

Debe tomarse nota de que s1 se hubiera admibdo el nuevo capltulo revindicatono la solictud sl hubiese
cumplido con los requisitos de los Articuloa 33 (2) y 33 (3) PCT

b
e.
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PROCEDIMIENTO PARA LA PREPARACION DE LA OXIMA DE LA
CICL ONA

La presents invencidn se refiere a un procedimiento para ls produccién de Ia
oxima de la ciclohexanona en el cual un medio de reaccién acuoso que contiena fos
fato se somete a un ciclo de operaciones desde una zona de sintesis de hidroxilamo-
nic hasta una zona de sintesia de la oxima de la ciciohexanona y retomo a la zona de
sintesis del hidroxllamonio en cuya zona de sintesis del hidroxilamonio se forma el
hidroxilamonio por reduccidn catallbica de nitrato con hidrégeno y en cuya zona de
sintesis de la oxima de la ciclohexanona se hace reaccionar el hidroxilamonio con c-
clohexanona para formar la oxima de la ciclohexanona siendo afiadidos la ciciohexa-
nona y un disclvente orgénico a la zona de sintesis de la ocxima de la ciclohexanona
siendo separado de la zona de sintesls de la oxima de la ciclohexanona un medio or
génico que comprende el disolvents orgénico y la ciclohexanona

Las oxamas pueden ser produckias en un procedimiento en el cual un medio de
reaccidn acuoso tamponado que contiene acidos o sales acidas tampén por ejemplo
tampones de fosfato y las sales tampén denvadas de estos écilos se recircula de
modo contnuo entre una zona de sintesia de hidroxilamonio en la cual los 10nes nitra
to se reducen cataliticamente con hidndgsno molecular hasta hidroxilamonio y una
zona de oximacién en la que una cetona por ejemplo ciclohexanona se convierte en
una oxima Antes de que se haga pasar el medio de reacclén acuoso a la zona de sin-
tesis de hidroxilamomo dicho medio puede ser ennquecido con los iones nitrato nece-
sarios por medio de la adicidn de écido nitrico o por absorcion de gases nitrosos en el
medio de reaccién acuoso en cuyo caso el dcido nitnco se forma i situ Después de
haber sldo enriquecido en hidroxilamonio en la zona de sintesis del hidroxilamonio se
hace pasar el medio de reaccién acuoso a la zona de sintesis de la oxima en la que el
hidroxilamonio reacciona con una cetona por sjemplo ciclohaxanona formando la
comrespondiente oxima Se puede separar entonces la oxama del medio de reaccién
acuoso el cual se recircula a la zona de sinteais del hidroxdlamonio

Las reacciones quimicas netas que tienen lugar durante el procedimiento se
pueden representar por las sigulentes ecuaciones
1) Preparacin del hid roxdlamonio

2 HyPQ, + NO3 + 3 H » NH,OH" + 2 HPO, +2 H;O
2) Preparacién de la oxima
NHyOH* + 2 H,PO, +2H,0 + @ =09
@ =N OH + HyPO4 + H;PO, +3 H,0
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3) Suministro de HNO, para compensar el agotamiento de la fuente de 1ones nitrato
después de la separacién de la oxima formada

HaPO4 + HNO; = HyPO, + NO,y

El catalizador usado en la reduccién de los lonee nitrato ea generaimente pala-
dio y/o platino sobre un matenal soporte de carbono o alimina estando cargado el
matenal soporte con una cantdad de 1 a 25 % en peso de paladio y/o platino La actr-
vidad del catalzador se ve afectada de modo adverso por la presencm de contaminan
tes orgénicos tales como la cetona y la oxima en la comente de recirculacidn

Se han desarrcllado una serie de técnicas para resolver ests problema de la
corriente de recirculacién que contiene altas cantidades de contaminantes que intox1
can o saturan el catalzador El documento US-A-3 840 442 describe que la saturacién
del catalizador se evita calentando el medio de reacciin acuoso que estéd slendo recir
culado desde la zona de sintesis de la oxima de la ciclohexanona hasta la zona de
sintesis del hidroxilamonio a una temperatura elevada en el intarvalo de 50 °C a 108
°C Los documentos GB-A-1 283 884 y US-A-3 997 607 descnben que el tratamiento
por calor del medio de reaccién acuoso en presencia de écido nitroso los respectivos
gases nliroaos reducen la extension de la saturacién del catalzador

Se ha enconirado ahora que una disminucién de la relacién molar de {hidrox-
lamonlo afiadido a la zona de sintesls de la oxama de la ciclohexanona por unidad de
tiempo)/(ciclohexanona afiadida a la zona de sintesls de la oxima de la ciclohexanona
por unidad de tempo) da como resultado una disminucidn de la concentracién de ios
contaminantes orgénicos en el medio de reacclon acuoso que se recircula desde la
zona de sintesis de la oxima de la ciciohexanona hasta la zona de sintes:s del hidroxi
lamomo Por tanto la Invencidn proporciona un procedimento para la produccién de la
oxima de la ciclohexanona en el cual un medio de reacclén acuoso que contiene fos-
fato se somete a un ciclo de operaciones desde una zona de sintesis de hidroxailamo-
nio hasta una zona de sintesis de la oxima de la ciclohexanona y retorno a la zona de
sintesis del hidroxilamonio en cuya zona de sintesis del hidroxilamonio se forma el
hidroxilamonio por reduccién catallitica de nitrato con hidrégeno y en cuya zona de
sintesis de la oxma de la cicichexanona se hace reaccionar el hidroxalamonio con cl
clohexanona para formar la oxima de la cicichexanona siendo afiadidos la ciclohexa
nona y un disolvente orgénico a la zona de sintesis de la oxima de la ciclohsxanona
siendo separado de la zona de sintesis de la oxima de la ciclohexanona un medio or
gdnico que comprende el disolvente orgénico y la oxma de la ciciohexanona caracte-
rizado pomue la relacién f/f; ee < 100 donde f, representa la cantdad molar de
hidraxllamonio afiadida a la zona de sintesis de la oxima de la ciclohexanona por unk-
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dad de tiempo {en moles por unidad de tempo) y f, representa la cantidad molar de
cclohexanona afiadida a la zona de sintesis de la oxima de la ciclohexanona por uni-
dad de tiempo (en moies por unidad de tempo) La invenclén proporciona también un
procedimiento para la produccién de la oxima de la cicichexanona en el cual {I) un
medio de reaccidn acuoso que contiene hidroxilamonio fosfato y nitrato (li) ciclohexa-
nona y (iil) un disolvente orgénico se cargan a una zona de sintesis de la oxima de la
ciclohexanona en la cual se hace reaccionar el hidroxiamonio con la ciclohexanona
para formar la oxaima de la ciclohexanona siendo separado de la zona de sintasis de la
oxima de la ciclohexanona un medio orgdnico que comprende el disolvente orgéinico y
la oxima de Ia ciclohexanona caracterzado porque la relacién f./f; es <1 00

Usando el procedimiento seglin la invencion es posible disminuir la cantidad de
contaminantes orgénicos que saturan el catallzador en particular la ciclohexanona y la
oxima de la ciclohexanona residuales que entran en la zona de sintesls del hidroxila-
monio en circunstancias posteriores iguales Seglin la mvencién es posible tambén
omitir las etapas de separacién de los contaminantes orgénicos o disrminuir la ampltud
a la que se llevan a cabo estas etapas por ejemplo usando un equipo més pequefio
con la relacion fi/f; < 1 00 ewvitando o suavizando un aumento de la canbdad de con
teminantes orgénicos que entran en le zona de sintesla de hidraxilamonio Segan la
invenciébn es posible también aumentar ia concentracién de la oxima de la ciclohexa-
nona en el medio orgénico que sale de la zona de sintesis de la oxima de la ciclohexa-
nona con la relacién f,f. <1 00 evitando o suavizando un aumento da la cantidad de
contaminantes orgénicos que entran en Ia zona de sintesis de hidroxilamonio

Hay que Indicar que 8l documento GB-A-1 138 750 describe un procedimiento
para la produccién de la oxima de la ciclohexanona en el cual un medio de reaccién
acuoso que contlene foafato ¢ hidroxalamonio obtendo en una zona de sintesls de
hidroxilamonio se somete a ur ciclo de operaciones hasta una zona de sintesis de la
oxima de la ciclohexanona jJunto con ciclohexanona y tolueno En el conocido procedr-
miento la relacidn f,/f. @8 igual a 1 00 No estd descrito que la disminucién de dicha
relacién da como resultado una disminucién de la concentracién de los contaminantes
orgénicos en el medio de reaccién acuoso que se recicula desde la zona de sintesis
de la oxima de la ciclohexanona hasta la zona de sintesis del hidroxilamonio

Segin la mvencion la relacién fi/f; 8 < 1 00 Preferiblemente la relacién fy/f.
es < 099 més preferiblamente menor que 0 98 en particular menor que G 87 Esta
disminucién de las relaciones tiene como resultado una disminucién adicional de la
concentracidn de los contaminantes orgénicos en el medio de reaccién acuoso que
sale de |a zona de sinteas de la oxima de la ciclohexanona No hay ningdn limite nfe-
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rior especifico para la relacién f/f,. Generaimente la relacién f,f. es mayor que 05
preferiblemente mayor que 0 7 més preferiblemente mayor que 0 8

En la zona de sintesis de la oxima de la ciclohexanona se hace reaccionar el
hidroxtlamonlo con ciclohexanona para formar la axima de la ciclohexanona Prefen
blemente el medic de reaccidbn acuoso y una coments que comprende 1a ciciohexa
nona y e! disolvente orgénico se ponen en contacto en un flujo contracomente Este
s un modo muy efectivo de separar la oxama de la ciclohexanona del medio de reac-
clén acuoso Un procedimiento adecuado es por ejemplo el descrito en el documento
GB-A-1 138 750 Se puede hacer uso de tipos conockdos de reactores contracomente
tales como por ejemplo las columnas pulsadas llenas con particulas de empaqueta-
mientc o reactores de disco rotatorio Tambwén es posible usar un sisterna que com
prende un nGmerc por ejemplo 3 a 6 de reactores conectados en sene equipados con
agriadores estando también provistos cada uno de estos reactores de un separador
liquidodiquido Prefenblemente el disolvente orgénico ttene una solubilided en agua
menor que 0 1 % en peso a 20 °C Prefenblemente el disolventa orgénico se selec
clona del grupo constituido por benceno tolueno xlleno metilciclopentano ciclohexa-
no y sus mezclas Muy prefenblements el disolvente organico es folueno Prefenble-
mente la ciclohexanona se disuelve en el disolvente orgénico

No hay un limite Infenor especifico para la concentracién de la oxima de la c-
clohexanona en el medio orgdénico que sale de la zona de sintesis de la oxima de la
cclohaxanona Gensralmenta la concentracidn de la oxima de la ciclohexanona en el
medio orgénico que sale de la zona de sintesis de la oxima de la ciclohexanona es
mayor que 5 % en peso Un aumento de la concentracién de la oxima de la ciclohexa-
nona en el medio orgénico que sale de la zona de sintesls de la mama de la ciclohexa-
nona tiene la ventaja de que la separacién del disolvente orgénico de la oxima de la
ciclohexanona por ejemplo en un proceso de destilacién se puede reslizar usando
menos energla Preferiblements la concentracién de la coama de la ciclohexanona en
el medio argénico que sale de la zona de sintesis de la oxima de la ciclohexanona es
mayor que 25 % en peso mas preferiblemente mayor que 30 % en peso particular
menta mayor que 35 % en peso mds particularments mayor que 38 % en peso Se
puede alcanzar un aumento de la concentracién de la oxima de la ciclohexanona por
ejemplo reduciendo el caudal del disolvente en la zona de sintesis de la oxima con
relaclén al caudal de la ciclohaxanona en la zona de sintesis de la oxima Generalmen
te la concentracidn de la oxama de la clciohexanona en el medio orgémco que sale de
la zona de sintesis de Ia cxima de la ciclohexanona es menor que 55 % en peso pre-
fenblemente menor que 80 % en peso més preferiblemente menor que 60 % en peso
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Todas las concentraciones de la oxima de la ciclohexanona en el medio orgénico se
dan con relaclon a Ja suma del peso de a cxima de la ciclohexanona m s el disoivents
orgénico

Tipicamente el contenkdo conjunto de la ciclohexanona y de la oxima de la
clohexanona en el medio de reaccidn acuoso que sale de la zona de sintesrs de la
oxima de la ciclohexanona es menor que 0 2 % en peso {2000 ppm) preferiblemente
menor que 0 1 % en peso més preferiblemente menor que 0 05 % en peso particu
larmente menor que 0 02 % en peso mads particularmente menor que 0 01 % en pesa
y muy prefenblemente menor que 0 005 % en peso (con relacin al peao del medio de
reacclén acuoso)

Se ha encontrado en esta invencién que un aumento de la concentraclén de la
oxima de la ciclohexanona en el medio orgdnico que sale de la zona de sintesis de la
oxima de la ciclohexanona puede dar como resultado un aumento de la concentracién
de contaminantes orgdnicos en el medic de reaccién acuoso que sale de la zona de
sintesis del hidroxilamonio El procedimiento seg(in la mvencidn tene la ventaja de
que con &l este efecto se suaviza o se evita

La zona de sintesis de la oxama de la ciclohexanona puede hacerse funcionar a
una temperatura que varia desde 40 a 150 °C y a presidn atmosfénca sub-atmosfénca
o elevada preferiblemente entre 005 y 0 5 MPa més preferiblemente entre 01y 0 2
MPa y muy preferiblemente entre 0 1 y 0 15 MPa Prefenblemente el medic de reac
clén acucso que aentra en la zona de sinteais de la oxima de la ciclohaxanona tiene un
pH entre 1 y 8 més prefenblementeentra 1 5y 4

No hay un limfte infenor especifico para la concentracién de hidroxdlamonio en
ol medio de reaccién acuoso que entra en la zona da sintesis de la oxama de la ciclo-
hexanona Generalmenta la concentracién de hidroxilamonio en el medio de reaccidn
acuoso que entra en la zona de sintesis de la oxima de la ciclohexanona es mayor que
07 mol1 Es ventajoso un aumento de la concentracién de hidroxilamonio ya que en
tonces se puede aumentar la conversin del hidroxilamonio en la zona de sintesls de
la oxime de ia ciclohexanona Ademés la cantidad de la oxima de la ciclochexanona
produckda por uniad de tempo se puede aumentar Incrementarxio Ia concentracién
de hidroxalamonio en el medio de reacciSn acuoso que entra en la zona de sintes:s de
la oxima de la cicichexanona Prefenblements la concentracién de hidroxalamonio en
el medio de reaccn acuosc que entra en la zona de sintesis de la oxima de fa ciclo-
hexanona es mayor que 0 8 moll més prefenblemente mayor que 1 0 moll particu
larmente mayor que 1 2 mol/l mis particularments mayor gue 1 4 mol/l y muy prefert-
blemente mayor que 1 8 mol1 Un aumento de la concentracién de hidroxilamonio en
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el medio de reaccion acuoso que entre en la zona de sintesis de la cxima de a ciclo-
hexanona se puede alcanzar por ejomplo aumentando el tempo de residencla en la
zona de sintesis del hidroxilamomio y/o aumentando la concentracién de nitrato en el
medio de reaccidn acuoso que entra en la zona de sintesis del hidroxilamomo No hay
un limite supenor especifico para la concentracién de hidroxilamonio en el medio de
reacclén acuoso que entra en la zona de sintesis de la oxima de la ciclohexanona
Generaiments la concentracién de hidroxilamonio en el medio de reaccidn acuoso que
entra en la zona de sintesis de la oxima de la ciclohexanona estd por debajo de 2 5
molA

Se ha encontrado en esta invencién que un aumento de la concentracion de
hidroxilamonio en el medio de reaccién acuoso que entra en la zona de sintesis de la
oxima de la ciclohexanona puede dar como resultado un aumento de la concentracion
de contaminantes orgdmcos en ¢l medio de reaccién acuoso que sale de la zona de
sintesis de la oxima de la ciciohexanona El procedimlento segin la mvencién tiene la
ventaja de que con &l este efecto se suaviza o se evita

El medio de reaccién contiene fosfato Generaimente la concentracién de fos
fato en el medio de reaccién acuoso que enira en la zona de sintesis de la oxama de la
ciclohexanona es mayor que 2 0 mol1 prefenblemente mayor que 2 5 mol/l més pre-
feriblemente mayor que 3 0 molA particularmente mayor que 3 3 moll més particu
larmente mayor que 3 5 mol/l y muy preferiblemente mayor que 3 7 moll Se ha en
contrado en esta invencién que un aumento de la concantracién de fosfato en el medio
de reaccién acuoso que entra en la zona de sintesls de la oxima de la ciclohexanona
es ventajoso porque da como resultado una disminucién de la concentracién de los
contaminantes orgénicos en el medio de reaccién acuoso que sale de la zona de sin
tesis de Ia oxima de la cicichexanona Preferiblemente la concentraclén de fosfato se
eliga da tal modo que no aparezca cristalizacién o que depende entre otros de la
temperatura y de la concentracién de otros componentes en el medio de reaccién
acuoso Generalmente la concentracién de fosfato en el medio de reaccién acuoso
que entra en la zona de sintesis de la oxima de la ciclohexanona es menor que 8 mol
prefenblemente menor que 5 mol/l més preferiblemente menor que 4 5 mol/l Como se
usa aqul la concentracién de fosfato indica la suma de la concentracidn de todos los
fosfatos sin distincién de la forma en que estdn presentes expresada en moles por
itro del medio de reaccién acuoso Preferiblements los fosfatos estén presentes como
POS HPO H,PO, H,PO, sales de PO,> HPOZ H,PO, y/o sus combinacones

En una realizacién preferda la zona de sintesls de la oxima de la ciclohexano-
na comprende una zona de reaccién en la que se hace reaccionar el hidroxiamonio
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con clclohexanona para formar la oxima de la ciclohexanona mediante poner en con
tacto el medio de reaccién acuoso y la corrients que comprende la ciclohexanona y el
disolvente orgédnico en un fiuJo contracornents y una zona de extracclén en ta que se
ponen en contacto el medio de reaccidn acuoso y un disolvents orgédnico prefenble-
mente en un flujo contracomente slendo afladido a la zona de reaccién el medio de
reaccién acucso que entra en la zona de sintesis de la axima de la ciclchexanona y
slendo afladido a la zona de extraccién el medio de reaccién acuoso que sale de la
zona de reaccidn Esta realzacion tiene la ventaja de que los compuestos orgénicos
reskiuales en particular la ciclohexanona y la oxima de ia ciclohexanona se separan
del medio de reacclén acuoso que sale de la zona de reacci6n Preferiblemente se
afiade ciclohexanona a la zona de sintesis de la oxima entre la zona de reaccién y la
zona de extracclén Prefenblemente el disolvents orgénico que sale de la zona de
extracclén se afiade a |a zona de reaccién Preferiblemente se aflade ciclochexancna a
la zona de sintesis de la cxima de la ciclohexanona en el disolvente orgédnico que entra
en la zona de extraccién Se puede hacer uso de tipos conocidos de extractores tales
como por ejemplo una columna de extracaién © uno o més reactores equipados con
agitadores opcionalmente conectados en sene estando provistos también cada uno
de estos reactores de un separador liquido-liquido Preferiblemente se usa una co-
lumna pulsada liena con particulas de empaquetamiento Se hacen funcionar la zona
de reaccién y |a zona de extraccién preferiblemente a una temperatura que varia de 40
a 150 °C y a presién atmosfénca sub-atmosfénca o elevada preferiblemente entre
005y 05 MPa mas prefenblamente entre 0 1 y 0 2 MPa y muy prefenblements entre
01y015 MPa Se puede hacer uso de tipos conockics de extractores tales como por
sjemplo las columnas de extraccién preferiblemente columnas pulsadas llenas con
particulas de empaquetamiento o uno o més reactores equipados con agitadores
opcionalmente conectados en serie estando provistos también cada uno de estos re-
actores de un separador liquido liquido Preferiblemente el disolvente orgénico tiene
una solublliidad en agua menor que 0 1 % en peso a 20 °C Prefenblemente el disol-
vente orgénico se selecciona de! grupo constituido por benceno tolueno xileno metil-
clclopentano ciclohexano y sus mazcias Muy prefenblemente el disolvente orgénico
e3s tolueno Las condiciones de operaclon para la zona de reaccidn y la zona de ex
traccién no son necesanamente las mismas Preferiblements se usa el miamo disol-
vents en la zona de reaccién y en la zona de extraccidén Preferiblemente el contenido
conjunto de la ciciohexanona y la oxima de la ciciohexanona en el medio de reaccién
acuoso que sale de la zona de exiraccién es menor que 02 % en peso (2000 ppm)
més prefenblemente menor que 0 05 % en peso parhicularmente menor que 0 02 %
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en peso mas particularmente menor que 0 01 % en paso y muy preferiblemente me-
nor que 0 005 % en peso (con relacién al peso del medio de reaccidn acuoso)

Preferiblements el medio de reaccién acuoso que sale de la zona de sintesis
de la oxama de la ciclohexanona o que sale de la zona de extraccién se somete a des-
tilacidn para conseguir una disminucion adicional de los contaminantes orgénicos Se
puede usar por ejemplo el procedimento de destilaclén descrito en el documento US-
A-3 840 442 Es prefenble que el contenido conjunto de la ciciohexanone y la oxama de
la ciclohexanona en el medio de reaccién acuoso que entra en la zona de sintesis del
hidroxilamonio no sea mayor que 0 02 % en peso (200 ppm) mas preferiblements no
mayor que 0 005 % en peso parhcularmente no mayor que 0002 % en pesc més
particularmente no mayor que 0 001 % en peso y muy preferiblemente no mayor que
0 0002 % en peso {con relacién al peso dei medio de reacclén acuoso)

Generalmente el medio de reacclén acucso es un medio de reacaién acxdo
tamponado El medio de reacclén acuoso puede contener amonio (NH,*) por ejemplo
formado como un producto secundano en la sintesis del hidroxilamonio Prefenble-
menta en e medio de reacciin acucso que entra en la zona de gintesis de la oxima
de la ciciohexanona la relacién c(NH,")c(fosfato) esté entre 0 1 y 3 més prefenble-
mente entre 02 y 2 y muy prefenblemente entre 05y 1 5 donde c(NH,") representa
la concentrecién de NH," en mol y c(fosfato) representa la concentraclén de fosfato
en moll

Generalmente el mediv de maccidn acuoso que entra en la zona de sintesis
de la oxima de la cicichexanona contiene nitrato (NO,) Prefenblemente en el medio
de reaccién acuoso que entra en la zona de sintesis de la oxima de la ciclohexanona
la relacidn c{NOy)/c(fosfato) estd entre 0 05 y 1 més preferiblemente entre 01y 05
donde ¢(NOjy) representa la concentraclén de NO; en molll y c(fosfato) reprasenta la
concentracidn de fosfato en mol/l

En la zona de sintesis de hidroxalamonio el hidroxdlamonio se forma por la re-
duccién catalitica del nitreto con hidrégeno La zona de sintesis del hidraxilamonio
pueds hacerse funcionar a una temperatura que varia de 20 a 100 °C prefenblemente
30-80 °C més prefenblemente 40-85 °C y a presidén atmosférica sub-atmosfénca o
elevada preferiblemente entre 0 1 y 5 MPa més prefenblemente entre 03 y 3 MPa y
en particular entre 0 5 y 2 MPa (prasién parcial de hidrégeno) Preferiblements el pH
en ia zona de sintesis del hidroxilamonio esté entre 0 5 y 6 més preferiblemente entre
1 y4 El catalizador empleado en esta zona estéd generalmente presente en un interva-
lo entre 1 a 25 % en peso preferiblemente entre 5 a 15 % an peso de un metal precio-
so con relacién el peso total del soporie més el catalzador Prefenblemente el catal-
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zador es un catallzador que contiene paladio por ejemplo un catalzador que contiene
paladio o un catalzador que contiene paladio-platino presents sobre un soporte tal
como un soporte de carbono o alimina Generalmente el catalizador esté presente en
la zona de sintesis de hidroxilamonio en una cantidad de 0 2-5 % en peso con relaclén
al peso del liquido total que esté en al recipiente(a) del reactor de hidroxilamonio
Breve descnpcién del dibujo

La Figura 1 es un diagrama esquemsdtico de una realizacién del procedimiento
seguin la presente invencién
Descripcién de una realzaclén

Con ralacién a la Figura 1 A representa la zona de sintasis del hidroxilamonio
Se usa una zona de sintesls de la oxima de la ciciohexanona que comprende la zona
B de reaccién y la zona C de extraccidn A la zona A, que contiene el catalizador se
aflade hidrgeno a través de ia linea 1 se descarga el hidrdgeno sin reacclonar con
cualquier otro gas a través de la linea 2 El medio de reaccién acuoso que contiene
entre otros fosfato se afiade a la zona A a través de la iinea 15 y después de haber
sxdo ennquecido en hidroxllamonio (tamblén en amonio como un sub-producto) en la
zona de sintesis del hidroxllamonlo se pasa a la zona B de reaccién a través de Ia
linea 3 La ciclochexanona a ser convertida se afiade en un disolvente orgénico a la
zona B de reaccldn a fravés de la linea 4 La ciclohexanona se introduce en el disol-
vente orgénico a través de la linea 7 La relacidn fh/fc es menor que 1 00 La parte
mayor de la oxima de la ciclohexanona producikda y disuelta en el disolvente orgéanico
so separa del sistema a través de la linea 5

Después de salir de la zona B el medio de reaccién acuoso se pasa a la zona
C de extraccitn a través de la linea 8 Después de salir de la zona B el contenido de
hidroxilamonio del medio de reaccién acuoso ha sido reducido por la reacclén y con
tiene pequefias cantidades de ciclohexanona y de oxima de la ciclohexanona contaml-
nantes El disolvente orgénico entra en la zona C de extraccién a través de la linea 9
Dentro de Ia zona C de extraccién se separa una adicional oxima de la cicichexanona
del medio de reacclén acuoso y se elimina de la zona C en el disolvente orgénico a
través de la linea 8 En la zona C de extraccién se reducen los contaminantes orgéni-
cos residuales (ciclohexanona + la oxima de la ciclohexanona) del medio de reaccién
acuoso

El medio de reaccién acuoso sale de la zona C de extraccién a través de la Il
nea 10 que pasa ¢l medio de reacclén acuoso hasta una columna D de destilacion
para una operacién de separacién En esta columna se hidrolza la oxama de la ciclo-
hexanona a cclohexanona Y la ciclohexanona asl formada junto con la ciclohexanona
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que ya estaba presente se descarga con otros matenales orgénicos y agua (por
ejemplo como una mezcla azeotrdpica) a través de Ia linea 11 El medio de reaccidn
acuoso que astd recirculando en el sistema pasa después a través de la linea 12 a la
zona E En la zona E se produce écido nftrico Preferiblemente el dcklo nitnco se
produce en la zona E o después de ella hacendo reacclonar el arre afiadido a través
de la linea 13 con amonlaco afiadido a través de la Iinea 14 y con agua procedente del
medio de reaccién acuoso También es posible suministrar directamente écido nitrico
al medio de reaccin acuoso en lugar de producir el &cldo nitnco Con ello se aumenta
el nivel de nitrato en el medio norgénico de la zona E En la zona E los iones amonlo
por ejemplo formados como un sub-producto en Ia sintesis del hdroxilamonio se pue-
den convertir por medio de gases que contienen dados de nirdgeno Sin embargo
también se pueden usar otros métodos para la separacién de los 1ones amonio Des
pués el medio de reacci6n acuoso completa el ciclo volviendo a la zona A de sintesis
del hidroxilamonio a través de la llnea 15 El proceso se realza de forma continua

Los siguieniss ejemplos especificos daben ser considerados como meramente
llustrativos y no imitantes del resto de la descnpcién
EJEMPLOS Y EXPERIMENTOS COMPARATIVOS
Elemplo 1

Se produjo la oxima de la ciclohexanona usandoe el modelo que se muestra en
la Figura 1

En la zona A de sintesis del hidroxilamonio (que contiene un catalzador (Pd al
10 % en peso sobre soporte de carbono) funcionando a una temperatura de 52 °C a
una presidn de 1 MPa (presién parcial de hidrégeno)) se produjo por unided de tempo
un medio de reaccién acuoso que tlene la sigulente composicién
1 28 mol de NH3;0H H;PO,
1 33 mol de NHH2PO,
0 70 mol de H3PO,
1 86 mol de NH,NO,
39 6 mol de H,0
y se afladib (a través de la linea 3) a la zona B de reaccién (una columna con empa
quetamiento pulsada funcionando a 55 °C) Por unidad de ttempo se afladieron 1 32
mol de ciclohexanona (a travée de la lfnea 7) a la zona B resultando una relacidn mo-
lar 1,/ de 0 97 Por unidad de tiempo se formaron 1 25 mol de la oxama de la ciclo-
hexanona (141 3 g) Por unidad de tiempo se afiadieron 251 g de tolueno a la zona C
de extraccién slendo la concentracién de la oxima de la ciciohexanona en el medio
orgénico que sale de la zona B a través de la linea 5 del 38 % en peso (con relacién a

AR o
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la suma de los pesos de! tolueno + la oxima de la ciclohexanona) El medlo de reac-
clén acuoso que sale de la zona B se afiadid a la zona C de exiracciéon (una columna
con empaquetamienio pulsada funclonando a 70 °C) La concentracin resultante de
los compuestios orgénicos residuales (ciclohexanona + ia oxima de la clclohexanona)
en al medio de reaccidn acuoso que sale de la zona C de extraccién fue de 8 ppm
(0 0008 % en peso)
E m A

Se repitid el ejemplo 1 Sin embargo se afiadieron a la zona B por unidad de
tiempo 1 24 mol de ciclohexanona esto es la relacidn fi/f; fue 1 03 en lugar de 0 97 se
ajustéd el caudal del tolueno de tal modo que la concentracién de la oxima de la clclo-
hexanona en el medio orgénico (con relacin a la suma de los pesos del tolueno + Ia
oxima de la ciclohexanona) se mantuvo en 36 % en peso La concentracién resultante
de los compuestos orgénicos residuales {ciclohexanona + la oxima de la ciclohexano-
na) en el medio de reaccidn acuoso que sale de la zona C de extraccidn fue de 21
ppm (0 0021 % en peso) Cuando se comparan el ejemplo 1 y al ejemplo comparatvo
A se demuestra que una disminucién de la relacidn fy/f; hasta por debajo de 1 00 se-
gan la nvencién de como resultado una disminucién de la concentracién de los com
puestos orgénicos residuales (ciciohexanona + la oxima de la ciclohexanona)
Expenmento comparetivo B

Se repitid el ejemplo comparativo A Sin embargo se disminuyé el caudal del
tolueno de tal modo que la concentracidn de la oxima de la ciclohexanona disuelta en
tolueno separada de !a zona B fue del 42 % en peso (con relacién a la suma de los
pesos de la ciclohexanona + la oxima de |a ciclohexanona) La concentracion resultan
te de los compuestos orgénicos residuales (ciclohexanona + la oxima de la ciclohexa-
nona) en el medio de reacclén acuoso que sale de la zona C de extraccidn fue de 366
ppm (0 0356 % en peso)
Eiempio 2

Se repitié el ejemplo comparativo B Sin embargo se afladieron a la zona B por
unkdad de tempo 1 32 mol de ciciohexanona resultando una relacién f,/f. de 0 87 en
lugar de 103 La concentraclén resultante de loa compuestos orgénicos residuales
(cicichexanona + la oxama de la ciclohexanona) en el medio de reaccidn acuoso que
sale de la zona C de extraccién fue de 98 ppm (0 0086 % en peso) Cuando se compa-
ran ol ejemplo 2 y el ejemplo comparativo B se demuestra que una dismmucién de la
ralacién f/f; hasta por debajo de 1 00 segin la invencidn da como resultedo una dis-
minucién de la concentracion de los compuestos orgénicos residuales (ciclohexanona
+ la oxima de la ciclohaxanona)
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En el texto antenor se han llustrado y descnto realizaciones particulares de esta
nvenciin Sin embargo los expertos en la tcnica pueden entender que se pueden
hacer diferentes moddicaciones sin separarse del espintu y alcance de la invencién

Por tanto la interpretacién de esta invencién no debe Iimitarse méas que por las revin
dicaciones adjuntas
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REIVINDICACIONES

1 Un procedimiento para la produccién de la oxima de la ciclohexanona en el
cual un medio de reaccién acuoso que contiene fosfato se somete a un ciclo de opera-
clones desde una zona de sintesis de hidroxilamonio hasta una zona de sintess de la
oxima de la ciciohexanona y retomo a la zona de sintesis del hidroxilamonio en cuya
zona de sintesis del hidroxilamonio se forma el hidroxilamonlo por reduccién catalitica
de niirato con hidrégenc y en cuya zona de sintesis de la oxima de la ciclohexanona
se hace reaccionar el hidrooalamonio con ciclohexanona para formar la oxima de la
clcichexanona slendo afladidos la ciclohexanona y un disolvente organico a la zona
de sintesis de la cxama de la ciclohexanona slendo separado de la zona de sintesis de
la oxima de Ia ciclohexanona un medio orgénico que comprende el disolvente orgénico
y la ciclohexanona caractenzado porque la relacién fi/f; @s < 1 00 donde f, representa
la cantidad molar de hidroxilamonio afiadida a la zona de sintesis de la coxama de la
clclohexanona por unidad de tempo vy f; representa la cantidad molar de ciclohexano-
na afladida a la zona de sintesla de la oxima de la clclohexanona por umdad de tiem
po

2 Un procedimento para la produccién de la oxama de ia ciclohexanona en el
cual () un medio de reaccién acucso que contene hidroxilamonio fosfato y nitrato (u)
ciclohaxanona y (u) un disolvente organico se cargan a una zona de sintesis de ia
oxima de Ia ciciochexanona en la cual se hace reaccionar el hidroxilamonio con la cl
clohexanona para formar la oxima de la ciciohexanona siendo separado de la zona de
sintesis de la oxima de la ciclohexanona un medio orgénico que comprende el disol-
vente orgénico y la oxima de la ciclohexanona caracterizado porque la relacion /1. es
< 100 donde f, representa la cantklad molar de hidroxilamonio afiadida a la zona de
sintesis de la oxima ds Ia ciclohaxanona por unidad de tliempo y f, representa la cantl
dad molar de ciclohexanona afladida a la zona de sintesis de la oxima de la ciclohexa-
nona por unkiad de tiempo

3 El procedimlento segin la reivindicacién 1 o la remndicacién 2 caracterzado
porque la relacion fi/f, 88 <0 09

4 El procedimiento segin la remndicacién 3 caracterzado porque la relacidn
foff-08 <0 98

6 El procedimiento segin una cualqulera de las revindicaciones 1 a 4 caracte-
nzado porque la concentracion de la oxima de la ciclohexanona en el medio orgénico
que sale de la zona de aintasla de la oxima de la ciclohexanona es mayor que 25 % an
peso
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6 El procedimiento segin ta relvindicacién 5 caracterizado porque la concen-
tracién de la oxima de 'a ciclohexanona en el medio orgdnico que sale de la zona de
sintasis de la oxima de la ciclohexanona es mayor que 30 % en peso

7 El procedimiento segin la relvindicacién 6 caracterizado porque la concen
tracion de la oxima de la ciclohexanona en el medio orgdnico que sale de la zona de
sintesis de la oxima de 1a ciciohexanona es mayor que 35 % en peso

8 El procedimiento segiin una cualquiera de las relvindicaciones 1 a 7 caracte-
nzado porque la concentracidn de hidroxilamonio en el medio de reaccién acuoso que
entra en la zona de sintesis de la mama de la ciclohexanona es mayor que 0 7 moli

8 El procedimento segtin la relvindicacién 8 caracterizado pomue la concen
tracidn de hidroxilamonio en el medio de reaccién acuoso que entra en la zona de sin
tesls de la cxama es mayor que 1 0 moll

10 El procedimiento segin una cualquiera de las relvindicaciones 1 a 8 carac-
terizado pomue el medio de reaccién acucso y una cormrisnte que comprende la ciclo-
hexanona y el disolvente orgénico se ponen en contacto en un flujo contracomente

11 El procedimiento segin una cualquiera de las relvindicaciones 1 a 10 ca-
ractarizado porque el disolvente organico se selecciona del grupo consttuido por ben
ceno tolueno xileno metiiciciopentano ciclohexano y sus mezclas

12 El procedimiento segin una cualquiera de las relvindicaciones 1 a 11 ca
racterzado porque la concentracién de fosfato en el medio de reacclén acuoso que
entra en la zona de sintesls de la oxima 3 mayor que 2 0 moll

13 El procedimiento segin una cuaiquiera de las reivindicaciones 1 a 12 ca-
racterizado porque el contenido conjunto de ciclochexanona y oxima de la ciclohexano-
na en el medio de reaccién acuoso que sale de la zona de sintesis de la oxima de la
ciclohexanona estd por debajo de 0 2 % en peso
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RESUMEN

La invencidn se refiere a un procedimiento para la produccién de la oxima de la
cclohexanona en el cual un medio de reaccidn acuoso que contiena fosfato se some-
e a un ciclo de operaciones desde una zona de sintesis de hudroxilamonio hasta una
zona de sintesis de la oxima de la cicichexanona y retomo a la zona de sintesis del
hidroxalamonio en cuya zona de sintesis del hidroxilamonio se forma el hidraxalamonio
por reduccién catalitica de nitrato con hidrégeno y en cuya zona de sintesis de la oxi-
ma de la ciclohexanona se hace reaccionar el hidroxilamonio con ciclohexanona para
formar la oxima de la ciclohexanona siendo afiadidos la ciclohexanona y un disolvente
orgénico a la zona de sintesis de la oxima de la ciciohexanona swendo separado de la
zona de sintssis de la oxima de la ciclohexanona un medic orgénico que comprende el
disolvente orgénico y la ciclohexanona caracterizado porque la relacidn fi/f; es <1 00
donde f, representa la cantidad molar de hidroxilamonio afiadia a la zona de sintesis
de la oxima de la ciclohexanona por unkiad de ieampo {en mol/'s) y f. reprasenta la
cantidad molar de ciclohexanona afiadida a la zona de sintesis de la oxima de la ciclo-
hexanona por unidad de tempo {(en mol/s)
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