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added to the mixwure o help remove aldehyde contaminants upon




In the process, an al kaline agent and an oxi di zing agent are both added to
the mixture to help renopve al dehyde contam nants upon puri f2ZApril@004 22
April 2004 08CL07320 METHOD FOR PURI FYI NG ACETONE - The present application
is a U S notBQE@3Rei onal application based upon and claimng priority
from Russi an Patent Application No. 99121965, which is hereby incorporated
by reference. BACKGROUND OF THE | NVENTI ON . The invention concerns a nethod

for purifying acetone obt aiNjpey lﬂﬁﬁ? @E‘?&at i on of
rectification and chem cal pr ociejstgilaar)lg to Z#§§£gﬁﬁ e inpurities in

“order to produce high-quality commercial -grade acetone. In a known net hod
(U.S. Patent No. 4,626,600) for obtaining acetone from cunene, cunene is

oxi di zed with ai rThecPrpseatiaplicatiorn istze¥ife dbapeovisiomn @pplRUEsO BEIAY] ﬁﬁ,ang\hi ch
i's then decqiff p%ltiks}n%glf ric id to give a crude acetone- Seno

m xture contarl ni iy a nonper OF PRy iApplicatinsNoeIH3d96% wesiziis hedby f or
exanpl e, in iktdBporbet ®Ptreflencét, 626, 600. The crude acetone-phenol m xture
then undergoes rectification to separate a | ow boiling "crude acetone

fraction" c i cetone, water, cunene, al dehydes and

al pha- net yl y@ﬁgﬁgﬂﬁ%THMHﬂ fraction" 'containing phenol and.

hi gh- boi I i ng conpounds such. as acetophenone and resins. The crude acetone

fraction is furthge jReatibl & I ifie ati.on and/or chem cal processing

to produce comerci al -_grlade&lggéeﬁtsgﬁlg&hﬁ f;(’lrguﬂﬁ’é%aﬁef?é‘f* Ogﬁél_ledcﬁ?%@laé@ﬁ one

fraction" r &Y e rcédlbulm_tlabcnferq:ctiﬁtaionsar_&ff_%hémicalnﬁw&éir%ft Irg,gg\ag lafdé%geehydES,

olefin an~d-xﬁarrﬁ?ngl i mpu: ~AL es, ~specifically ~acetaldehyde,

pr opi onal deRydetss %Bﬁﬁg&o&% digh-ghality samrasceidbgrade acgarene al cohol  and

hydr oxyacet one, which are forned as by-products in the cumene hydroperoxi de
In a known method (U.S. Patent No. 4,626,600) for obtaining acetone from -

cumene, cumene is oxidized with air to produce an intermediate cumene
hydroperoxide, which is then decomposed with sulfuric acid to give a crude acetone-
- phenol mixture containing a number of impurities. This method is described, for
example, in U.S. Patent No. 4,626,600. The crude acetone-phenol mixture then
“undergoes rectification to separate a low-boiling “crude écetone fraction” containing
acetone, water, cumene, aldehydes and alpha-metylstyrene, and a “crude phenol
fraction™ containing phenol and. high-boiling compounds such_as acetophenone and
resins. The crude acetone fraction is further purified by rectific ation and/or cﬁemical

processing to produce commercial-grade acetone.

It is known that the “crude acetone fraction” referred to above contains small
amounts of aliphatic aldehydes, olefin -and carbonyl impuzities, specifically
acetaldehyde, propionaldehyde, isobutylaldehyde, ﬁwsityl oxide, diacetone alcohol
and hydroxyacetonc? which are formed as by-products in the cumene hydroperoxide
decomposition stage desé_ribed abqve. Uging only ordinary distillation technology to
purify this fraction of the crude acetone is inefficient, since these aldehydes and the

_olefin impurities remain in the purified product, lowering its purity and quality,
Therefore, to obtain a high-pur?ty product not containing acetone aldehydes the

purification methods must be improved by the foilowiﬁg methods,



deconposition stage described above. Using only ordinary distillation
technology to purify this fraction of the crude aceto IS . d.nefficient,
since these al dehydes and the olefin inpurities remnai % r@qﬂr%erl pzudrafif i ed
product, lowering its purity and quality. Therefore, to obtain a

hi gh-purity product not containing acetone al dehydes the purification

nmet hods nmust be inproved by the foll ow ng nethods. 22 April 2004 U. S.

Pat ent No. 4,620,901 describes a special technology for an extractive

di stillationyy yspdigh: M08 6hlobP HERALES 1 fehfRfibdyRr sREXERkivEC emove the
al dehydes to a sl:]‘ow _Fheve’l. But ﬂ% rr?at 8% |§:s ma cgnpl%(cat gd by the fact
t hat it distitjefiors ssieg danathylfornmingde 44 adelarhive salivgndmtensove the aldelnelss et one of

unsati sfact or ual.ity_containing trac 0 solvent as an inpurity that

ke t hdowieh B i kiond Mped iR uthe fREET T ipade HmeRn V.

5, 567, 853k i i i i i |
ﬁ%mllhﬂ&ﬁ-}’\é@?trﬁﬁ gﬂti(:l gﬁyﬁg@es rﬁ%&tﬁﬁé’o%sﬁﬁsfé&g;?ﬂoc{]ugﬁ?x%ﬂﬂinﬁﬁg tth&&typol ogy

for extractive di . y reacting the ac raction"wth a glycol
sol ut i osolyenftagianimpurgrthatunales thé acdtére unusahile by moBufindl kid usees. hod uses
expensive solvents that can be regenerated only by using an additional

distillati . . d.nr c reial acefone having a
purity of tg% g%@% \%/f@wkf% %;lgg‘lglis&%n%%cﬁg% ? zg%gggor 1l(jfsierr gmg% %u?raﬁl%uri ty
acet one techfblogy AP lektrhdliviehdisiil Riduchy @Bacihg bk Yratohe edction | wizh i glykohunber

of nethods are known for chem_cal treatnents _involving al kali netal
hydr oxi §ehitiogegontaining compounds oftalkpli metalsy Bigghimmethes! upes expensiye

4, 340, 4 r \ L L a des
that r eSavehS (FRIch b8 Weecklaidt (B LSBTl B A BGAGH ol Y20
| at er r erettweldprbdwns ahwmmereihbactdne laviignapyrith off ol 881306 w/whehiph ¢dodeem Wi t h
this techn gy is that the aldol, deriyvatives forne re thermally

unst abl éu@ﬁ{?%@yéﬁaﬁﬁﬁ@aﬂww AetoRE fprgxagpledm ke peadugtion Pgﬁq?wﬁrbemtm@ﬁm-

| i berating | ow boiling al dehydes that penetrate to the top of the colum

and cont am nat £ fubfhed 8¢ n¥Bods! 4te KRB wifoP eReHRSE frePestints dvelvikabhanli

No. 4, 340, 447, a special distillation procedure with sidebar distillation
i s used metayiddoxides (peetst @mlU.FhPatent No. 4,722,769 and U.S. Patent No.

4,340,447) to carry out the aldol condensation of low-boiling aldehydes that result in

their converting to high-boiling aldol derivatives that are later removed from the
acetone by ordinary distillation. The problem with this technology is that the aldol
derivatives formed are thermally unstable and decompose in the boiler of the
distillation colurnn, liberating low-boiling aldehydes that penetrate to the top of the
column and contaminate the acetone. In the method describedin U.S. Patent No 4,340,447,
a special distillation procedure with sidebar distillation is used to avoid this problem. This
procedure complicates and interferes with control of the process, and in certain cases the
acetone produced is not aldehyde-free, and therefore not suitable for an end use in

polycarbonates.

Chemical Abstracts, 1987, 106 abstract no. 4527; Demin, O.1. et al:
“Purification of acetone” XP002160891 and Derwent Publications Ltd.; London, GB;
Class E17, AN 1973-53192U XP002160893 describe methods of purifying crude

acetone comprising adding an alkaline agent and an oxidizing agent and removing
aldehyde from the mixture. Further, both describe the use of an alkali and an oxidizing

agent in the purification of acetone combined with a rectification.



procedure conplicates and interferes with control of the process, and in
certain cases the acetone produced is not al dehyde-free, 2antipther2g®4e not
suitable for an end use in polycarbonates. Chenmi cal Abstracts, 1987, 106
abstract no. 4527; Demin, OZ et al: "Purification of acetone”
XP002160891 and Derwent Publications Ltd.; London, GB; Cass E17, AN
1973-53192U XP002160893 descri be nethods of purifying crude acetone

conpri sing addi ng an al kal i ne agent and an oxi di zi ng agent and renovi ng

al dehyde fromthe m xture. Further, both describe the use of an al kali and
an oxidizing agent in the purification of acetone conbined with a
rectification. 2 22 April 2004 B 2116 177 descri bes nethods of purifying
crude acetone conprising adding an al kaline agent and an oxi di zi ng agent
and renovi ng Gt 3éhy §&7 fessmbeshmettiods of purifying emide aceone compesng addisga
purificatiqgn,process qf acet.one, wherein an.acid.i sed i nstead . of an

P kal | 2halkaiBe aeetind ORI RE e 20 dsBrEURe 4\ e TRER S mERE: 1 cat | on.
One goal .of. the [invention was.to desi a nmet had f.or purifying. acetone that
woul o prdaiel S AT 2B TP BaTE 0T 24P ae TR B KL S e Gog

reliabl @f a8 laMiBinaNHe SCARRMS GBtaiidETohRlin thesRvhdgectifdatindes and ol efin
inpurities fromacetone by oxidizing the inpurities 2a 22 April 2004
present in the crude acetone fraction using an oxidi zing agent added in an

amount such that t acetqne itself is ngt adversely affected in the
product i on oplﬁigaﬂ-og‘f}&uweyﬁ% wahpdesign smethod fopave Yé‘Fg@Ffé’B%ﬁ’éEet one. BRI EF
SUMVARY wighrld Prffdub MRl EidIityprbdige. et hod of the invention, the crude acetone
obtai ned fromthe process

This invention represents a reliable, simple and economical process for

refnoving aldehydes and olefin impurities from acetone by oxidizing the impurities

2a



for manufacturing Cunene-Phenol, which contains acetone, water, aldehydes,
cunene and al pha-nethyl styrene, is fed to a set-up for ??rif%lfg 3@ t one
consisting of two rectifying colunms. In the first rec f?P ) cd , host
of the lowboiling inpurities of the acetone, including various al dehyde
contam nants, are evaporated and renoved as overhead product. Al the
remai ni ng constituents, including the acetone, are renoved fromthe colum
bottom and are fed to the second rectifying colum. In the second
rectifying colum the acetone is purified of water and other high-boiling
i mpuri ti sesentlin the capdp/acgtang fravkionasingain enidwzing agest addad ia anhamowntench that

Cen e WESERTY NP b AT bt Bl R L HHRDLS, Rty
al kal i ne gfmdrcialgraddacetopedi zi ng agent are added separately or together to

the feed of one or both of the rectifying colums. The al kaline agent and
oxi di zi ng agent can be added virtuallﬁ anywhere in the process in the

second ¢ SHMMAR Y Tk INVENTHINe efficient to add both agents

somewhere before the second rectification colum. The acetone purification

process is pref e{}??{neyl%‘lﬁ’g’ﬁ) "ﬂﬂh%qﬁgelﬁtiorf}r{h@lc{‘lﬂé %ceettﬁr?e oﬂfﬁglgét?jffaﬂ'l g'%gé}iocégg 0

of 1:0.01 - 1:10 Irst columm ft'eed, Wt e oxI di zing el ng
suppl i ed fot manafactofing. ComenzoPherpd; WHib rdoneding hecdtonst wakermaldgadesThe

ol it on.LuEerk S pBBRe By REees: SRS RREITNOT R SYiT J5eighes oot et
I O PSSP AL BIOMLO A cOHgh AR08 he GEbUHLAD
and t he axipdirizien@fdgentetane inchdthgpvanous ddebyds cdrtamimants, ard 2vaponated20al
O8CLO7320removed as overhead product. All the remaining constituents, including the
acetone, are removed from the column bottom and are fed to the second rectifying
column. In the second rectifying column the acetone is purified of water and other
high-boiling impurities and is removed in the form of distillate, while the water,
cumene, alpha-methylstyrene and other high-boiling constifuents are removed from the
column's distilling flask. In the method of the invention, an alkaline agent and an-
oxidizing agent are added separately or together to the feed of one or both of the
rectifying columns. The alkaline agent and oxidizing agent can be added virtually
anywhere in the process in the second column or upstream, but it is more efficient to

add both agents somewhere before the second rectification column.

The acetone purification process is preferably accomplished at an alkaline to
oxidizing agent ratio of 1:0.01 - 1:100 in the first column feed, with the oxidizing
agent being supplied at a rate of 0.05 - 50 g per 1000 ml of the first column feed. The

oxidizing reagent is preferably fed in the form of a 0.1 - 20% aqueous solution.
DETAILED DESCRIPTION OF THE INVENTION

The oxidizing agent used may be hydrogen peroxide or another inorganic

oxidizing agent, including such inorganic peroxide compounds as KMnO4.

In a number of cases the base and the oxidizing agent are mixed prior to

distillation.



A di stinguishing feature of this invention is the special chem cal

treatnent during the distillation of the crude acetone fracidaprigdéh a

t wo- conponent m xture consisting of an oxidizing and an al kal i ne agent.
The two reagents used in the chemcal treatnent nmay be added separately or
nmi xed, eithdBEITE of the rectifying colums or to both rectifying
columms, using different places for feeding them to optimze the

oxi di zing reactions and to renove the al dehyde inpurities in the production
of high-quality cbriistinguishing featercaafcthisnioyentionhis he sparidli cheimycah ftfeaténtg  t he

li f ot t b i dati I . t. preferred enbodj nent,
SRR S AT L LG e Mg AR L
col unms. Theoatikild BE aAGRdizing A a:h%u@nhgggemg TRE o fagee:hg_ﬁéégf#_tﬁet her

to the feed streambefore it enters the ums or to t iquidin the
sunps of t hechewiaghireatmehiamay bel pdded gepayatalyorusiadd, snither toyaheorfdhe petipingle,

' ' ' . d di . -Th
2 kal nb s L Ba5d T AR RARRRC iRl pRRsA! e B AP e “rrese

reagents carnppkithizd ¥ed okidasid) @éactiBn2 ANENE GeRové NRY ARyl iffipkffles imghde the
distillation colum. The essence of the nmethod, as cofpared to known

net hods, cosedicgon of thigh-qualifh sammisecial emsienangtane e withputt prgatixelyli affeangand t he

. _ eomuliesia i i |
of "l dony o RARLERE ARG b orbRBpiah S il bR ffo R PR

si de-react i xidifing ahdalkslieiaest ard Addell €0 both 3€Mifying ¢6RNiNneN ThE alkaliad dgendf the
al kal i ne reagent to, the oxidizing reagent achieved in the rectifying colum

shoul d be héfd the pHdRIng Jgentyryy bsradded aithss te theaferd siream ibglore itf enters the. 1 t o
1:100. The i Z] ' I t rate.of 0. 05-5 [am per
Too0 i oGP 18 RARMG B SEhA By O] rhe ORI adlald 'éi?&)ag w
aqueous sol tyimgen Therogidedi soidivgn ﬁgﬁﬂiﬂep@t&hﬁuﬁdd?imh@gdnh& fd solfugn One
and/ or both col ums, agg alsg.the to top and/or hottom part of at |east
one of the PEERANEHNE - FuﬁLE%I.‘“CTﬁ?%e%e'Fﬁeé afreoplikghing gpetal hydroxides and

carbonates. These reagents can be mixed together in advance or‘they‘ can be mixed

inside the distillation column.

The essence of the method, as compared to knoﬁm methods, consists in that,

- when the combined feed of the oxidizing and the alkaline reagents are presént in the
selected ratio, the optimal removal of aldehydes and unsaturated impurities is
achieved with no harmful side-reactions for the acetone. In the present invention the
ratio of the alkaline reagent to the oxidizing reagent achieved in the rectifying column
should be held within a weight ratio range of alkali:oxidant from 1:0.1 to 1:100. The
6xidizihg agent is preferably fed at a rate of 0.05-50 gram per 1000 ml of crude
acefone fraction feed in the form of 2 0.1 - 20% w/w aqueous solution. The oxidizing
agent can be added to the feed into one and/or both columns, and also the to top
and/or bottom part of at least one of the rectifying columns. This chemical oxidation

* treatment assumes the transfer of the low-boiling compounds, unsaturated and
carbonyl-type i:ﬁpurities into their high-boiling derivatives, which are water-soluble
and stable to thermal decomposition. These high-boiling derivatives go into the flask
of the second rectifying column and can _be. easily removed from the acetone with the
bottom product without being converted back into aldehydes during the distillation

process. .



treatment assumes the transfer of the | ow boiling conpounds, unsaturated
and carbonyl -type inpurities into their high-boiling derivag2xsd 2004i ch
are water-soluble and stable to thermal deconposition.” These hi gh-boiling
derivatives go into the flask of the second rectifying colum and can be
easi |y renovi8€IOF320 t he acetone with the. bottom product w thout being
converted back into al dehydes during the distillation process. . 4 22 Apri
2004 08CL07320 The "permanganate test" (permanganate tine test, an :
oxidation test USTHRG‘permdn@hitté @Rt Ofperaigafft WMRENRANIMI@ RN fest Wihehy used
as an analytical test foor determning the total aldehydes and other

reduci ng i mpekfioneef ppasdvm permapganetedi isl widghadised| ase Ay danalyticel test hod cal | s

acet one and SRR et tocyoPEHRF e PRFANRRSF riefert R EeRpEr -

| onger col orgraties aideRyde0MHd MRetlidd eaperfornddingt @ tmale) quanfliyC JFesotasshaner
-content of reduci n& substances in the sanple and a higher quality of the
acet onei Modermyizapgie ik smie of aetprsand meanuingdhe Hmswediited far thersolnute

per manganat €y {.i 0 ' - Ut thi s, i iffi . ieve Lf the
manuf act uri Eiéstsg{;geht‘&iiéngge g@?i%‘é‘e vduog-lﬁgﬁ § gﬁ % Bglr?%atqlfgé\rgalt%wntgbgn@ é&gge}sﬁ tgégve{'

capaci ty. Asoatenesirtducidgysabstadcep @t thie sgaplatad b highsr quatingef the atetOnd Misaur to 3
hours for al dehyde contents of nore than 50 ppm,in the -comrerci al -grade
acet one. |f ofHe aesteng sold grgbe matket mustdiave 2 MHEMYMGRHTWBSHERH BRE 9fs2 bel ow

10 ppm and a6 Aua hiymaf bk *&‘?tﬁ"é;u‘ﬁtt&’ Q6hibve EQE% lr-n{%ﬁﬁﬁgtu%igﬁ B)?a}rﬁ? %jv%r?&tded In

addi tion to perfmanganate’ ti ne, ere are ot | mpor ndr cators of the
qual i ty)of madiieobperafingatcabevadedigmeapacity. Udi a1 eesubt wpicabpéramnganute dmes ent  of

di acet one al cohol, | ch nust' be held < 0.3% w w and < 30 ppm, ,
respect i vel Jang% %r?,g"}ﬂ ﬁ‘ﬁ‘brr ioailhok‘fé tﬁb?@%{‘mcotnffé'éseo merg fhpn; %gﬁ‘at‘Br@e are
not vi ol at e¢ophRioibilsrald RRZEF the time is longer than 5 hours, the aldehyde content is

below 10 ppm and the quality of the acetone is considered to be excellent.

. In addition to permanganate time, there are other important indicators of the
quality - of commercial-grade acetone, including water content and content of

| diacetone alcohol, which must be held at < 0.3% w/w and < 30 ppm, respectively. It is
important to note that these quality indicators are not violated when the proposed

technology of the present invention is used to remove aldehydes.

The examples and tables below are for the purpose of iltustrating the invention
1 and do not restrict it. All U:S. Patents referenced in this document are incorporated by

reference herein.

Example 1. (Example for comparison)

A stream of crude acetone fraction obtained from the standard Cumene-Phenol
process, containing up to 65% acetone and corresponding amounts of water, cumene
and alpha—methylstyrene is fed to a two-column rectifying set-up to be purified. This
fraction also contains minor amounts, on the ppm level, of components such as
acetaldehyde, propionaldehyde, methanol, mesityl ~oxide, diacetone alcohol, and

phenol.



technol ogy of the present invention is used to renove al dehydes. The _
exanpl es and tables below are for the purpose of illustrati rizg Agréd200d/enti on
and do not restrict it. All U S Patents referenced in this docunent are

i ncorporated by reference herein. Exanple 1. (Exanple for conparison) A
stream of cr086&.02%¥) one fracti on obtained fromthe standard Cumene- Phenol
process, containing up to 65% acetone and correspondi ng anobunts of water,
cunene and al pha-nethylstyrene is fed to a two-colum rectifying set-up to
be purified. Thi §htraskiaostond factvatagingshdtdmositivaundisated Bbdveds Pepliegvel

of conponents such as -acetal dehyde, propional dehyde, nethanol, nesityl

oxi de, di act 8 HMpArEBIRAL 49C to e, S!‘-rezﬁfyﬁmgﬁqlumoo\ghm@a@mzﬂicﬁmyofude
; : Dbt : ) t
Fonper at ur o U AR APgEE AIBPORAE oSk G NGO SRS Hidiggifine °

ef ficiency dlask 30t#39sdnecuiamnn @k ritealfss3 gher QOO P Ufuds Ucblohd Feed! THROH i S
supplied to the distilling flask of this sane colum at a rate of 3.3 g

per 1000 m teyapesptueteatdbetapnef thedist cphmn ischgld at63-56°Gbytusing: o pighfreflive fir st

I [ h . - ' high I [ ith the snmall
over nead "t r G4t S8 S4Byl Hiechan pRder Bl m bl or obvasar 8t & BRe 1. 296
of the wei ghf 10% bhthefwaghtiftiRARed tiany,AROVapR RbAta Hifkdtht teekGakSSE thar t  of

the lowboiling inmpurities, including acetal dehyde-,” which condenses and
i s wit hdr awkowdoilingppritinsytncludingacetaldshyds, wrhichofondprses andyiskwitlgirinen ds at

75-80C, and e f tl.on cRouNt | =99% of . t he I ght of
the feed stf tggﬁrg%%ﬁ;ﬂe %{rﬁéer%tgﬁch@e’:, ﬁ%%rf@hgg ag?%ﬁé%na&{ﬁ% '%‘f_tg’r“éﬁg‘ft ter
and vari ous abdbRkfing fop 98-99% SEME vRiHt Qf tikeresd® Stodich, _rcﬁﬁﬁairfiIY% B toreObitfighef OF
further treatnent. The second col unm had an efficiency of 45-55~

t heor et i cal ajphatesthysirenp eyaercndsariqupimpsities iasention to the sicondheectifilingm of
500 nm Hg ' -

column for further treatment. The second column had an efficiency of 45-55
theoretical plates and operated at a pressure at the top of the column of 560 mm Hg
B aﬁd a vapor tempefature of 44-45°C. The acetone is withdrawn from the top of the
- colurr;n in the form of vapor, completely coﬁdensed and a portion of the liquid is
- drawn off in the form of the end product, and another portion is returned to the top of
the column in the form of reflux in 2 ratio of 1:2.0 - 2.5. The quality of the
commercial-grade acetone obtained was verified by the permanganate time test and a
value of 2.5 hours was obtained. The two-phase bottom product from the second
ciistillation column contains the aqueous, cumene, and alpha-methylstyrene
components of the feed stream with traces of carbonyis, aldol condensation products,

phenol, and NaOH residues.

Examples 2-11

A series of experiments was undertaken using the crude acetone fraction
similar in composition to that used in Example 1. The temperature, pressure and
reflux ratio values -for the two rectifying columns were likewise analogous to those
‘used in Example 1. In examples 2-10, the aqueous solution of oxidizing agent Hy0,
was added to the rectifying column at diffefent input places in the amounts indicated
in Table 1. In Examples 1-3, 5, and 7-11 the oxidizing agent was added in the form of

a 5% aqueous solution of HyO;, in Example 4 it was added in the form of a 3%

6



and a vapor tenperature of 44-45C. The acetone is withdrawmm fromthe top of
the colum in the formof vapor, conpletely condensed and a gDApdii@00of the
liquid is drawn off in the formof the end product, and another portion is
returned to the top of the colum in the formof reflux in a ratio of
1:2.0 - 2.508ChO730al ity of the commercial-grade acetone obtai ned was
verified by the permanganate tine test and a value of 2.5 hours was

obt ai ned. The two-phase bottom product fromthe second distillation columm

cont ai ns t'haqasue sblation, UAE ampRN6l itava2hAde® i Whe Shtk 8PE 109PARRBE dotutihn. t he
feed streamw th traces_of carbonyls, aldol condensation products, phenol,

and NaCH r edihguasmountsyafypla@H alkalineareggentesided im Bxamiples it-$0 \aees asishiev @ken
ing th i .similar. i itiop to that used i
Bl o 1. THOR EABE 0 o7 fle Aeri Pl i Teb Bt PP 2 Shont S il 1 o

rectifying @ﬁthd:@&&toﬂ&frﬂpﬂo%@&i%ﬁﬁca’iﬂl@rt @ PePmiriahdt® $ithes UROM infafoed@lepe 1. 1IN
exanpl es 2-10, the_aqueous solution of oxidizing agent H202 was added to.

the rectifyErgmpls Bnvwerst loagarithans it hquap tabls Aclikewise shoavsathatthesremaitiinzmat ed

in Table 1. ] -7-11" xi.di zi en s added in
the form of Chgc%é?g@gggﬁléa@oslfgf ?%n?&gf nﬁ%ﬂ%?ﬁ? %ongrgﬁgfgra%g iz“f“€l &E@lag%a% in
the form of akoRSh EniinelpritHin #QAHIGSEURY S adliveNlGs&0l ution, in Exanple 6
it was added in the formof 'a 10% aqueous solution. The anmounts of NaOH
al kal i ne reagent ded in Exanples 2-10 are as shown in Table 1. The
results of'wim&\nts in Table 1 and Table 2 show that the quality of
t he acetone inproved significantly: -the permanganate tines, in all

i nstances except'In EaMIE 12, 2"B5% LQRIRS gohﬁmn%mmm? TR Gaded! b se

shows that the remaining critical quality indicators for acetone, nanely
t he cont ent 9Xidizingaagent. gkl obtheditheretondigions remained as in Example 1. As shown in

Table 2, the permanganate time obtained for the acetone was > 5 hours.

Table 1
Supply of solution of oxidizing agent Supply of NaOH
' solution
Solution H,O,
Grams of oxidizing Place supplied Amount (g) of
agent/1000 ml of feed NaOH/
1000 ml of feed

1 - - 3.3

2 0.37 Into feed of column 1 , - 33

3 0.74 Into feed of column 1 33

4 0.89 ‘ Into feed of column 1 3.3

5 1.48 Into feed of column 1 .33

6 3.00 Into feed of column 1 : 3.3
7 148 Into feed of column 1 0.5

8 1.48 Into top of column 1 3.3

9 1.48 . Into flask of column 1 ' 3.3
10 - 148 . Into feed of column 1 3.3

11 148 - Into feed of column 1 - 33

| (mixed  with NaOH
immediately before being
. | fed)
: 2.5% solution | KMnQ,
12 - 0.74 .| Into bottom of column 1 3.3
7



“al cohol, remained within the limts of the standard in all S, anpl e
12 In Exanple 12, a 2.5% aqueous sol uti on of KMO4 was addegﬁgﬁxyﬁgyﬁx

" oxidizing agent. Al of the other conditions remained as in Exanple 1. As
“shown in TaRCEOR20t he permanganate tine obtained for the acetone was > 5
hours. Table 1 Supply of solution of oxidizing agentSupply of NaOH sol ution
Solution H2O2 G ans of oxidizing Anount (g) of agent/ 1000 ml of feedPl ace
suppl i edNaOH 1000 m of feed I--3.3 20.37Into feed of colum 13.3
30.74Into feed of colum 13.3 40.89Into feed of colum 13.3 51.48Into feed
of colum 13.3 63.00Into feed of colum 13.3 .71.48Into feed of colum 10.5
81.48Into top of colum 13.3 91.48Into flask of colum 13.3 101.48Into feed
of colum 13.3 Into feed of colum 1 111.48(m xed with NaCH

Table 2
: Results of analysis
No. Permanganate DAA, ppm H>0, %
time, hours
1 2.5 6 0.25
2 3.1 6 0.25
3 5.6 5 0.30
4 6.3 4 0.30
5 8.1 3 0.25
6 6.5 3 0.30
7 9.0 2 0.25
8 7.0 3 0.30
9 7.0 3 0.25
10 7.5 3 0.25
11 7.0 3 0.25
12 9.0 2 0.30




3.3 immedi ately before being fed 2.5% sol uti onKMhO4 120. 741 nt o bott om of
colum 13.3 7 22 April 2004 08CL07320 Table 2 Results of analysis

No. Per manganat e DAA, ppmH20O % tine, hours 12.560.25 23. 280agbiB52664. 30
46. 340. 30 58. 130. 25 66. 530. 30 79.020. 25 87.030.30 97.030.25 107.530. 25
117.030. 25 129. 020. 30 ’

WHAT IS CLAIMED IS:

1. A method for purifying acetone, which method comprises distilling a crude
acetone-phenol mixture by feeding said mixture to a first rectification column for separating
low-boiling impurities, removing the remaining constituents of the mixture from the bottom of
the first column and feeding said remaining constituents 5 to a second rectification column
for separating high-boiling impurities wherein an alkaline agent and an oxidizing agent are

both added to the mixture in the second column or any point upstream and

wherein the alkaline to oxidizing agent ratio is from 1:0.01 to 1:100 in the first column
feed and the oxidizing agent is supplied at a rate of 0.05 - 50 grams per liter of feed to the first

column.

2. A method for purifying acetone according to claim 1, wherein the oxidizing

agent is supplied to the feed of one or both of the rectifying columns.

3. A method for purifying acetone according to claim I, wherein the oxidizing

agent is supplied to the top and/or lower part of at least one of the columns.

4. A method for purifying acefone according to claim 1, wherein the oxidizing
agent is supplied in the form of a 0.1 - 20% aqueous solution.

5. A method for purifying acetone according to claim 1, wherein hydrogen

peroxide is used as the oxidizing agent.

6. A method for purifying acetone according to claim 1, wherein inorganic

oxidants, are used as the oxidizing agent.

7. A method for purifying acetone according to claim 1, wherein inorganic

peroxide compounds, are used as the oxidizing agent.

8. A method for purifying acetone according to claim 1, wherein before the reagent

of basic nature and the oxidizing agent are added they are first mixed.

9



8 22 April 2004 WHAT IS CLAIMED I'S: 1. A nethod for purifying acetone,

whi ch nethod conprises distilling a crude acetone-phenol m xture by
feeding said mxture to a first rectification columm for 22papaiing004

| ow-boiling inpurities, renoving the remaining constituents of the mxture
fromthe bottomof the first columm and feeding said renaining
constituents 5 to a second rectification colum for separating

hi gh-boiling inpurities wherein an al kaline agent and an oxi di zi ng agent
are both added to the m xture in the second columm or any point upstream
and wherein the alkaline to oxidizing agent ratio is from1:0.01 to 1:100
inthe first colum feed and the oxidizing agent is supplied at a rate of
0.05 - 50 grams per |iA aherRbd ff&e?uﬁigfr%hﬁ‘c&dnéséccoﬁﬁ{gufmplagn.ﬁe‘ WhireRdiHeOr
purifying acetone "according to clai , Wherein the oxidizing agent is
suppl i ed t o ingrgaie exidyit compriges polassinm pertsoganatat (KipiGy) col uims. 3. A net hod
for purifying acetone according to claiml, wherein the oxidizing agent is
supplied to the top and/or |ower part of at |east one of the colums. 4. A
met hod for puri f)éﬂoqg K ehehed Qﬁﬁ@ﬁﬁﬂgﬂ% htople ddcddrlling Ve cRim 1, hehé¥inditei ng
agent is supplied in the formof a 0.1 - 20% aqueous solution. 5. A nethod
for purifyi FBOTEXEE BFfexide EQRPIURY COBDESSS PRECAIDONHES: ei n hydr ogen peroxide is
used as the oxidizing agent. 6. A nethod for purifying acetone according to
claim11l, wherein inorganic oxidants, are used as the oxidizing agent. 7. A
met hod for purifying acetone according to claim1, wherein inorganic
peroxi de conpounds, are used as the oxidizing agent. 8. A nethod for
purifying acetone according to claim 1, wherein before the reagent of
basi c nature and the oxidi zing agent are added they are first m xed.
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9-22 April 2004 g. A nethod for purifying acetone according claim 6,
‘wherein the 1inorganic oxidant conprises potassium per nanganﬁaf%prt@%) 10.

A nethod for purifying acetone according to claim7, wherein the inorganic
per oxi de coQOpOLOTB200Npri ses percarbonates. 10 METHOD FOR PURI FYI NG
ACETONE ABSTRACT OF THE DI SCLOSURE A process is described for purifying
acetone froma crude acetone-phenol mxture produced upon oxidi zi ng

cunene. -In the process, aMET@DFQRaH@RIFﬁM}ﬁ@ET@N@' zing agent are both
added to the m xture to help renove al dehyde contam nants upon

purification.
ABSTRACT OF THE DISCLOSURE

A process is described for purifying acetone from a crude acetone-phenol
mixture produced upon oxidizing cumene. In the process, an alkaline agent and an
oxidizing agent are both added to the mixture to help remove aldehyde contaminants

upon purification.
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