WO 01130735 PCT/ US00127905 METHOD FOR PURI FYI NG ACETONE The present
application is a U S. non-provisional application based upon and ¢l aim ng
priority wégmo%gssi an Patent Application No. 99121965, pdijusitmesher eby

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON The i nventi on
concerns a nmethod for purifying acetone obtained fromcunene 5 by a

conbi nation of rectification and chem cal processing to renove al dehyde
inpurities in order to prdMBETHORI YR BURIFYINGAGEEONEal - gr ade acetone. In a
known nmethod (U.S. Patent No. 4,626,600) for obtaining acetone from
cunene, cunene is oxidized with air to produce an internedi ate cunene

hydroper oxi de, Whihg BrdsentlapfiitaliGif i ws%nmrms@m Bwncﬁnapbaed epr&f # a crude

acetone 10 phenol ni'xture containing a nunb mpurities. This nmethod is
descri bed, falaimingyprigeite frormRussign mbhpplmtmmNQZ@m%5 Prhicheishszeby
acetone-phe undergoes rectification to separ ate a

| ow boi | i ngrlgéor%ﬂd'ét acgfet(g%g& raction” cont aining acetone, water, cunene,

al dehydes and al pha- netyl styrene, and a "crude phenol fraction" containing
phenol and HB4GKGBOUNY OF o’ﬂ%% as acet ophenone and 15 resins. The
crude acetone fraction is further purlfled by rectification and/or chem' cal
processing to pr g GhenfoH Ehtrd a SERSEFRBREGING acét&ne'o%taﬁﬁ&vﬁ’mﬁ Bathedehe "crude
acetone fraction" referred to above contain§ smal anounts of aliphatic

al dehydés, divefi wndxmtxearquwﬁcam prd |cb@mc=§ p@ewmmtp yremgyealdeldey de

propi onal de one al cohol 20 and
hydr oxyacet gﬁgﬁnn E are %@%g’ g{;%@ pro u&é%lgﬁ?%ed‘{tcﬁ‘gﬁécunene hydr oper oxi de
deconposition stage described above. Usin é&léordl nary distillation
technol ogy to puJniafknowni methody@1.$.ofatent Noh4.626.648 fercehtainingiasetorefromei ent
since these &h{%ﬁé‘y‘ézﬁne&“qs t&&‘dlz | %{h” airm?é” girﬁem%s Ex?”ﬁxké?mbélgﬁeh@urﬂéi{e' fied
product, lowering its purit erefore obtain

hi gh-purity fmdminwldeowhmbmthcrrﬂmgnmsed wnb selfuislapidds giveer crads gpatoné-i cat i on

met hods, mJStthﬁol' AR % gntg%mtghae nﬁr%el.rocw iﬂgmqt?etsh?gﬁ'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 acetone fraction™ containing
acetone, water, cumene, aldehydes and 'alpha-metyl.styréne, and a “Emde phénol
fraction” containing phenol and high-boiling compounds such as acetophenone and
15 resins. The crude acetone fraction is further purified by rectification and/or chemical

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 impurities, specifically
acetaldehyde, propionaldehyde, isobutylaldehyde, mesityl oxide, diacetone alcohol

20 and hydroxyacetone, which are formed as by-products in the cumene hydroperoxide
o _decomposmon stage descrlbed above Usmg only ordmary dlstlllatlon 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-purity product not containing acetone aldehydes the

25 purification methods must be improved by the following methods.



WD 01130735 PCT/ US00127905 U.S. Patent No. 4,620,901 descri bes a speci al

t echnol ogy for an extractive distillation, using dinmethylfornmanm de as a -
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sui tabl e ¥or GREMBINGfraggsof solysnt %%ﬂna&'@%‘aré?\/at ff@ke the apgsenie ynpsablecby mesbduct i on
of polycar bong}l?eghgﬁgc A nunber of nethods are known for cheni cal
treatments involving alkali 15 nmet al hydroxi des (See, e.g., U S. Patent
No. 4,722,769 and U S. Patent . 4,340,447) to carry out the aldol
condensation of | oWsShofasmh Nl éléﬁl»&@s likemiise desgaioes |anmefh‘?8| whish nfgayirssng t o

hi gh- boi i ng | one by
ordinary dist ?!Inﬁgl% )I‘ ﬁmdjl’ﬁéey fg{ﬂémtateiﬁns]ﬁ evm‘ﬂftmah&? Ei { %%\étﬁgé{/&??fyﬁg?n tafﬁgtaal dol

derivatives f @glhyseldselnéon isentainingy compauads of saliealidenstalpodes this tmathasoiusesr  of
the 20 digtill, e'nQOe gﬁ‘ﬁlvé{ﬁ@"tha t ERebAL &r&t@ﬂoﬁ@ ﬂgJC éﬁlnijﬁfﬁfﬁi&ﬁl tdﬂﬁtl?{% netrate

totheto of t and conta nat e
described in t;blannPamdaﬁte method @r@n@:swipmmesmcanabndhmng h giurign of oolyedur e
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cases the acelpmalectmnmflpcbchrbmamqﬂasabdehyde free, and therefore not 25

suitable for an end use in polycarbonates. One goal of the invention was to
desi an & method foj BRI ARR! A0 bR ror WS REARUSE AR Shaiua! 1 1Y
15 metal hydroxides (See, e.g., U.S. Patent No. 4,722,769 and U.S. Patent No.
4,340,447) o cafry 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
20 distillation column, liberating low-boiling aldehydes that penetrate to the top of the
column and contaminate the acetone. In the method described in 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

25 suitable for an end use in polycarbonates.

One goal of the invention was to design a method for purifying acetone that

would produce a higher quality product.

This invention represents a reliable, simple and economical process for

removing aldehydes and olefin impurities from acetone by oxidizing the impurities
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This invention represents a reliable, sinple and econom cal process for _
removi ng al dehydes and olefin inpurities fromacetone by oxidizing the
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distilling flask. In the method of the invention, an alkaline agent and an oxidizing

15 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 proces: in the second column or upstream, but it is more efficient to add both

agents somewhere before the second rectification column.

The acetone purification proéess is preferably accomplished at an alkaline to
20 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 KMnO;, etc.

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

distillation.



The oxidi zing agent used nmay be hydrogen peroxide or another inorganic

oxi di zi ng agent, including such inorganic peroxi de conpounds as KM4, etc.
25 In a nwympers cases the base and the oxidi zi ng agentecarnssosrzesd prior to
distillation. 3 WD 01/30735 PCT/ US00/ 27905 A di stinguishing feature of this
invention is the special chenmical treatnent during the distillation of the

crude acetone frac i&?‘ i ékﬂn e[a%ﬁ_ﬁgw %ﬂndﬁ' féttﬂé g%ec%?'aﬁérﬁllcﬁlntgea enth
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hydr ogen pero {?@ﬁé@&ﬂﬁ
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m xed 13 ins The. f 0
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The essence of the method, as compared to known methods, consists in that,
when the combined feed of the oxidizing and the alkaline reagents are present in the
selected ratio, the optimal removal of aldehydes and unsaturated impurities is
achieved with no harmi-l side-reactions for the acetone. In the present invention the

20  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
oxidizing agent is preferably fed at a rate of 0.05-50 gram per 1000 ml of crude

~ acetone fraction feed in the form of a 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

25 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 impurities 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

30 bottom product without being converted back into aldehydes during the distillation

process.



acetone fraction feed in the formof a 0.1 - 20% w w aqueous sol ution. The
oxi di zing agent can be added to the feed into one and/or both col umms, and
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columms. This chemical oxidation treatnment assunes the transfer of the
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t he mar ket misurshbsahiza maynbendiffiqui tomchieveal ¢het mamfefuring photiisovedoadedhi s may
be difficult tq.achieve if the nanufacturin | ant _i.s.overloaded. 10 and is
oper at i nlé at a&ﬁdﬁ/gpe@%g'ﬁgaﬁ ahoxs AT ED _ca%gft% f“gg‘u{éfu?t’ %’%ﬁa&mﬁ?ﬁtﬁggﬁe& e times
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that thgse quphlityyof REnfRfcMi-$raie Cadatdhe,V irRhudingd wakte Nconftat A PEHRGAt 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 illustrating the invention
20 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

25 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 s used to renove al dehydes. The
exanpl es” and tabl es bel ow are for the purpose of illustrating the invention
20 and dowopeinsgmsstrict it. Al U S Patents referenced PaTwliR7Scunent are
i ncorporated by reference herein. Exanple 1. (Exanple for conparison) A
stream of crude acetone fraction obtained fromthe standard Cumene- Phenol

process, contai g#é;«%g#@ng{eﬁﬁ@mﬁ%ﬂﬁg u@%ﬁ@%‘iﬁ&%ﬂ&i@ﬂé{%&gﬁ%ﬁ%eﬁf vat er,

cunene 25 and : yrene a two-colum rectifying set-up
to be puri &i empéfatse bf 40550°Crto aliesfirsrrectifping Solamnpwhialrhasdrsefficiendyled ppm

| evel , of nents .such acet al dehyde rqpi onal. dehyde,.. et hanol ,

mesi tyl ox5@53%ﬂ%&&%‘@*@%ﬁ?&?{m‘wﬁagluﬁ%#&?aoﬂg‘ | Ri‘_fﬁé%&'sﬁ“sﬁ BUSOO 27905
The crude agad oMfisisame cbRind\irke dfi3S € PEPINBD il VF chiddiac@tbRdfcddONR 1S
supplied at a tenperature of 49-50C to the first rectifying colum, which

has ans ef f ftepperatyre af theaop gftheHfissrasiummnis heldaat $§-567C byusingaciah refikut i on of

NaOH i . OOENINS . . ¢ ¢
3.3 gI [S)efu%k&)s’%‘tﬂ%éﬁ%&%é?%@&g%%“?&%ﬁj@%ﬁ%g’ﬁpg;a?uré%?ﬁ?at {)épl gfo
the first oblafnofthe weight of thg Ge ' niainjhg thefgreater padtofthe with th
srrgl I | (r)\s;er(r?eag .fl.r acti n: b%i rll‘%wélgg?;w Ta{glg;;)% fdrgtrlm fd vawprd :{1,%9“ a \rMate ofe
Iovzeoiling topitites) Spclitidl gesleldotlle) Binich Condeheds ud i Mthidratin &3

1-2% of th ream- t he vapor co eat er
part of tha bylpsvduon The fgnpenipie of the flaski inkdld ali 75gB0AC cind | thtcbutde fradibs,h
condenses and is wthdr s a by-product. The tenperature of the flask
is hel'¥ at a?@%%%éﬂ%%f%&‘t’ﬂﬁ#‘ﬁﬁ&fgiﬂis,“ei@- POLGUNE RITEPTFOTUMEBE09% of t he
wei ght of taiiRa hRBHIErERA Ratet Y Pridus EnAeiks) NesentoBBe second rectifying

al pha-nmet hyl'styrene, water and various inpurities, is_sent on to the second

rectifyi ngcolusmyfes fugher geatment. (Theaserand colpma bad am efieipRAyn oh 43-34n

ef fici ency yplorefiealPrated HAUpRLateddt aHr @GS 2PHRE 1RPEH i €6lufth o? 5B &R wée at the
top of the colum of 500 rMm Hg and a vapor tenperature of 44-45C. The

acet one i s and ahvdpentemperatmre dfedd-415CofThe hestoh§ is withdmawh dronh theftop of 8fe vapor,
conpl. g5 ely cgﬁ%eipxstﬁg fg}'ﬂxdoﬁvi%%{-,tcio%rﬂle?gly tcgnedellsieg ua'ng ai Eortion 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 a 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-pha ¢ bottom product from the second
20 distillation "column contains the aqueous, cumene, and alpha-methylstyrene
components of the feed stream with traces of carbonyls, aldol condensation products,

phenol, and NaOH residues.

Examples 2-11

A series of experiments was undertaken using the crude acetone fraction

25 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 H,O;

was added to the rectifying column at different 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

30 a 5% aqueous solution of H,0», in Example 4 it was added in the form of a 3%
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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 - 2.5.
The qual iy opBe78e conmerci al - grade acet one obt ai ned vREI/MSIRE®ISed by t he
permanganate tine test and a value of 2.5 hours was obtained. The two-pha
e bottom product fromthe second 20 distillation colum contains the

aqueous, runen, and. al pha-nethyl styr . ganpon o2 streamw th
traces of WB%?P@P“#FH%F’“B% %&H@g? ?‘%ﬁ "bglg Uc §1n£ f%’ﬁé‘ﬂ%%?‘ %’fﬁ“gg’ﬁadﬂ

resi dues. [Fxeamoatts of NaON sikilineSreadeneadied iimExhmples 2- 10nate ras akewn isi ng t he
crude’ acetgne fractio 5 simlar in 0S|t t hat used.in Exanple
1. The tenpadsdy ,“"Efﬂ@é’é HF&*&?{H”W%‘PF%Q@%“J&% %gg’“? @?t tﬂﬁguql%
rectifying ek dtdisne\ilpRoved SEmficatF R ?@ﬁuﬁgahﬂe tifies,an all idthnéds ekdeptpl € 1. In
exanpl es 2-10, the aqueous sol ution g

oxi gi zi_.ng ;agent 02 was added to
the rettif Fxempled overe lomeesi thaep diotrs; dghle 2p!?‘§%%e_ $hawe At £ ERRANIRE i cat ed
in Table 1 ]pntg%l %@lnﬁﬁza&fs%r @etﬁ?,%a?ﬁe?y]{hé lR&ntéhtd 6 whtBKarOTHiack@ie added in
0

the formo % aqueous sol ution of H202, in Exanple 4 it was added in
t he for m oflcah@demaingDvithin ge1zstsedihesRodard malkcasesgueous sol ution, in
Exanple 6 it was added in the formof a 10% aqueous solution. The anounts
of NaOH al %ﬂ%&_ﬁeagent added in Exanples 2-10 are as shown in Table 1.
The resultS 0 € experinents in Table 1 and Table 2 show that the quality

of the acetone jnproved signifjcantly: the pe nate tji.nes, jn all

i nst ances excep@ngxﬁﬂ%{ﬁp'lze 32,2'5%6%“"”\;?15%‘?‘“?'{13&%@Ur‘?‘" aﬁ‘ajﬁn‘?ék éi"fi kew se
shows ;1§ hat ok {agideespRiNANGDF the bthércahdigsrd! rediintd sl BEAMBl RIAsAROWANE, nanel y
the contents of "water and of diaecetone alcohol, remained within the limts
of the st afdblea, thapermangagate simepbiainsd for the acptops WASHT & hewrs. 5 2. 506 aqueous
solution of KMhO4 was added as the 10 oxidizing agent. Al of the other
conditions renmained as in Exanple 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,0,
Grams of oxidizing _ Place supplied Amount (g) of
agent/1000 ml of feed ' NaOH/
: 1000 ml of feed
1 — — 33
2 0.37 Into feed of column 1 3.3
3 0.74 : Into feed of column 1 3.3
4 0.89 Into feed of column 1 3.3
5 1.48 Into feed of column 1 3.3
6 3.00 : Into feed of column 1 3.3
7 1.48 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 33
10 1.48 Into feed of column 1 33
11 1.48 Into feed of column 1 33
(mixed with NaOH
immediately before being
fed) :
2.5% solution KMnO,
12 0.74 Into bottom of column 1 3.3
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Table 1 Supply of solution of oxidizing agent Supply of NaOH solution

Sol ution H202 Grans of oxidizing Place supplied Amwunt (g) of agent/ 1000
m of fegebdiagdds 1000 ml of feed 1 - - 3.3 2 0.37 I ntecTiuses2zmés col um 1
3.3 30.74 Into feed of colum 1 3.3 4 0.89 Into feed of colum 1 3.3 5
1.48 Into feed of colum 1 3.3 6 3.00 Into feed of colum 1 3.3 7 1.48
Into feed of columm 1 0.5 8 1.48 Into top of columm 1 3.3 9 1.48 Into
flask of colum 1 3.3 10 1.48 Into feed of colum 1 3.3 11 1.48 Into feed
of colum 1 3.3 (mixed with NaOH i medi ately before being fed 2.5%
solution KMnO4 12 0.74 Into bottomof colum 1 3.3 7 WO 01/30735

PCT/ US00/ 27905 Table 2 Results of analysis No. Pernmanganate DAA, ppm H20,
%

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




time, hours 1 2.56 0.25 23.160.25 35.650.30 46.340.30 58.13
0.25 66.530.30 79.020.25 87.030.30 97.030.25 10 7.5 3 0.25
11 7.0 3 Gv@b3eds3 9.0 2 0.30 8 WO 01/ 30735 PCT/ USO0/ 27 ¥pmusiidddes! S CLAI MED
IS: 1. A nethod for purifying acetone, which nmethod conprises distilling a
crude acetone-phenol m xture by feeding said m xture to a first

rectificatio I f separating lowboiling inpurities, renoving the
remai ni ng com'[ﬂg&ls’uﬁsq}e\ﬁ m xture fromthe bottomof the first colum
and feeding said remaining constituents 5 to a second rectification colum
for separating high-boil méetbod faiupuﬁfy'irxgsﬂc%ﬁé evhichodnethad K@hjmihes dptiihg and an

oxi di zi ng agent are both aﬂ[aed tg &?j"ﬁ m xture in th secq ﬁ . colum or any
poi nt upst r et de sicetopesPhrnpl rypxiure by, feeding spif dnixturg mal shFRSPESatoR gelumpy o) i ne

to oxidizing foﬁgﬁﬁiauhétlbﬁbbﬁm%ﬁﬁnﬁhr%@ Rinovidg ]{héQQmmHm%%n&itﬁéﬁs gotemm f eed
and the oxidizing agent is lied at a rate of 05 - 50 granms per
liter of feedm?‘B'fQ ﬁemfthq Bottomhpfihe) ﬁrss columprand, frgding said remeiping gonstiienise
accor ding 10 laAldBinks rbRGAME cbilfin B belbatifld ndf3liin SipliRfks! Wherdift shNe T eed

of one or bot rectl ying colu
alkaline agent and an oxxdlzmg agent are both added to the mixture in the second

column or any point upstream.

2. The method according the claim 1, 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
10 supplied at a rate of 0.05 — 50 grarr'xs per liter of feed to the first column.

3. 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.

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

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

15 5. A methbd for purifying acetone according to claim 1, wherein th=

oxidizing agent is supplied in the form of a 0.1 - 20% aqueous solution.

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

hydrogen peroxide is used as the oxidizing agent.

7. A method for purifying acetone according to claim 1, wherein
20 inorganic oxidants, for example KMnO,, are used as the oxidizing agent.
8. A method for purifying acetone according to claim 1, wherein

inorganic peroxide compounds, percarbonates for example, are used as the oxidizing

agent.

9. A method for purifying acetone according to claim 1, wherein before

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

9
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4. A nethod for purifying acetone according to claim1, wherein the

oxi di zing agent is supplied to the top and/or |ower part of at |east one of
t he col unW001/30855. A net hod for purifying acetone accorgtdmngsobyees ai m 1,
wherein thP oxidizing agent is supplied in the formof a 0.1 - 20% aqueous
solution. 6. A nethod for purifying acetone according to claim1l1, wherein
hydrogen peroxi de 10s Uaegledsd tufityich Zdefdde RO crude a @Eﬁi@ﬁo}f&&u&é’“ fying
acetone according to claiml, whereim 20 iInorganic oxidarts, foi eXxanple
KMhO4, are usiedused ppen oxidigingicymengywhich cemprisesatdingl af alikaling adeyit agH mcet one
according to gkais rein_.jnoraani roxi,de ,conpounds er car ponat es
for exanple, %Jr“ghg% éagen’é@ﬁt & %i%ngr?zﬁgﬁg%e%ggﬁﬁt%ideg‘.ydﬁc t?ﬂgﬁmllsogmﬁuﬁ‘ yi ng
acet one accormixbge.t o claim 1, wherein before 25 the reagent of basic
nature and the oxidi zing agent are added they are first mxed. 9 ilillll
111111 11211312112 IN L L I:1"1 WO 01/30735 PCT/USOO 27905 10. A net hod
for purifying acetone froma crude acetone-phenol m xture produced upon
oxi di zi ng cunene whi ch conprises adding an al kali ne agent and an oxi di zi ng
agent to the m xture and renovi ng al dehyde contam nants fromsaid m xture.
Lreerer reererreerr reerr 1o ~i~~* ~~MS 10
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