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/é%KIESS FOR THE AQUEQUS PURIFICATICN OF HYDROGEN PEROXI DE CCNTAIMdﬁb;,gg-

| MPURL. TI ES The present invention relates to a process for purify
aqueous hydrogen peroxi de solution containing mmmHIWMHMEWWSone of mglch
urified by

are inionic form in which the said aqueous: s
passing it through at |east one first resin of aniomjge type in order to
renove at | east sone of the anionic TLpurltles and then through a second

resin of cati GROGCESS/ [FOR ITHE Ge)UEQUS CPUREFECATEGI t OB OREDROGENe cati onic

inpurities, or vice Verﬁfhoiﬁggzﬁﬁﬁbifﬁj c%hﬁﬁR* pgsal Iy manufactured by
aut oxi dati on of an ant ht atgtthore—CetT—vattve—of a—m Xture of such

derivatives. The said ant hraqui none derlvatlve(s) i s(are) used dissol ved

in a conplex mXxtypg 9&e9%&%mfhégﬂé& Sye BAICHs a8 caR g5 s@IdE £Rydrocarbon
m xed with an ester or an alcohol. This solution constitutes the working

sol ution. EHFSEVBRAEI ng?R solARYRRYS s Piydgegrydr ogeRarédei n BALUHLE8ence of a
ﬁaé al yst, wmealbihqgt&rﬁpb@mhbee d%@)ﬂ\\éercﬁ' @h it tahfé_ i ﬂ?ﬂ@& Eatrm

ydr oqui nones i s en Ooxi |ze in conta air
oxygen- enr+%heﬁhb?P L i 559 hi%s ﬁ tﬁﬁ@‘hﬁ&ro&ﬁfﬁ%ﬁé@ g
reOX|Q|zedpasanogqumndmanugmtatslaubtanaeufﬂhmﬂnneswnoéfhydnogen

peroxi de. [hgesaifl Hydepoen RALENGUCALS 1@dackafle Wih L@l ghidRd o he

wor ki ng so I'on under goes regeneration trea ore ei ng reused.
Since the s@PHBFtﬂﬁﬁfl@n@héﬂEﬁUééuemhﬁhs% %ﬁcom%ereﬁganpé EaipOmids present
i's not entiygky 1&?r<§’rdéhetoaq4é‘ﬂ@ﬂ1% hydr 0gg8t pebal der sehdt icam ildhigs obt ai ned
can contain ug}to 1000 of dissolved organic conpounds. These

conpounds APBUERTHES i #%t écﬁbﬁﬁiﬁﬁ'lons or in the form of nonionic
nmol ecul es. In genem@drdgaﬁepex@xmﬁefQewq@aenﬂkﬂjcmamtﬁacﬁaredi&Mrof t he

organic anlotOde%E!ous g?chgﬁq $15an be used f%&V% epu%kflggtlon of
such a sol & i"ON,” suc |qU|d I qui Xt rac 1-on, Sti | Pati on

crystal||zmnm¢m;epa9§ageuch derivatives. The said anthraqulnone

derivative(s) 1is(are) wused dissolved in a complex

mixture of organic solvents, such as an aromatic
hydrocarbon mixed with an ester or an alcohol. This
solution constitutes the working solution. This working
solution is first hydrogenated in the presence of a
catalyst, which brings about the conversion of the
quinones into hydroquinones. It 1is then oxidized by
placing it in contact with air or oxygen-enriched air.
During this oxidation, the hydroquinones are reoxidized
into quinones, with simultaneous formation of hydrogen
peroxide. The said hydrogen peroxide is extracted with
water and the working solution undergoes a regeneration
treatment before being reused.

Since the solubility in the aqueous phase of
the organic compounds present is not entirely zero, the
aqueous hydregen peroxide solution thus obtained can
contain up to 1000 mg/l of dissolved organic compounds.
These compounds are either in the form of ions or in
the form of nonionic molecules. In general, acetate and
formate ions form the majority of the organic anions.

Various techniques can Dbe used for the
purification of such a solution, such as liquid-liquid
extraction, distillation, crystallization, passage
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- 2 through adsorbent.resins and/or ion-exchange resins, reverse osnosis,
filtration, ultrafiltration, etc. ‘Generally, such an aqueous sol ution,

obt ai ned by autoxidation of at |east one anthraqui none derivative,
undergoes a first distillation intended in particular to concentrate it.
This first distillation is perforned, 2im principle, at the sane hydrogen

peroxi de prodRighona8kbebant | seSas | ethdNdr i ﬁom&éabhaplg&nt sesdeseral |y
al um nium plants. On _contact

these I gueous hydrogen
peroxi de  &S1VTE6h BECSHEL & grfﬁéj& Wt hur%er{{saal%llll(%ﬁs i tetecavvear of the
surfaces of the saiGrEraitly ,wi shchhiagh atuesusplsadedtian conbieinethi s

cont ami nat ign Wit G h%klbﬂns oBeVesthel Resy emehias MaRkARLqUikBrespect to
the contam’nation ani ¢ anions which is inherent in

aut oxi dat i &?rﬁr‘ﬁttés‘éerde%’éqi?mef)r evifousity. drlsﬁfe‘-ltﬁﬁd-‘rléb‘énlﬁE?BS?Fae bl uti on
thus produged-taddedr hayi rReeert Wt | ited Tm@;e fsréef aised Natdon bei ng of
| PG ("Industrial Pure ade! q}gjalitx an Q used dlrehctC{Iy er}jthefood
and phar maceut iRaf s° T ust Hf esPTHEC E%Qal si’) be %ﬁrl FPPEF t 0 EadTh hi gher
qual ity i ntmntkedider pabtueculian f«irtd hendl ect roarcsedi moist £y, rfedrale| eani ng

t he surfac lic f [ i te ir r
subsequent F%P%r%%uce%me lelrhéo%&gﬁlvmll%gl ﬁigﬁégar?@gl fcf%%%%ctt?aslelstr% he
grades VLSIthags Iaﬁ'claSLSPl&hbse c@h@en?ﬂaﬁpﬁﬁ f BydgQERn cRIGHILL | ess
than 100, 10,80didnPBBcohEEPERLIrYRLY with méﬂéﬁifbﬁ§ grafle thoSeear

concentrati on for each cation _is’ |less . tha ppb as re entl pear ed.
Puri fi cati ot sttt i Pt #R €8S arfl P& Yyr 3844 s‘?r;]tatﬁtr% 8 $| ed out

in several siepsdanc ddetdsies @hsec auh tdingitnddiamni omml h\@\mad byorpassage(s)
t hrough i on-exch esins, Qr _even in dd|t| n a t e p age

t hr ough ads%?%%ﬁ?ﬂgggﬁﬁ THRE2ERSY TG ath oér?nl sggahg?gd g{t}t |%§%I ass

col unmms, whéchtaminehiizes wihid rdrgenicf amtens pehickhi 6. iTHIereydeohd

distillatiop, aaaegglagtﬁsa plokaver bag thBeacppeeabhatiyons of cations and

Y

anions Int
he hydrogen peroxide solution thus produced

after having been distilled once is referred to as
being of IPG (“Industrial Pure Grade”) quality. It can
be used direétly in the food and pharmaceuticals
industries. It can also be purified to reach a higher
quality intended in particular for the electronics
industry, for cleaning the surface of silicon wafers on
which integrated circuits are subsequently produced.

A person skilled in the art differentiates the
grades VLSI, ULSI and SLSI whose concentration for each
cation is less than 100, 10 and 1 ppb, respectively. An
ultra-pure grade whose concentration for each cation is
less than 0.1 ppb has recently appeared.

Purification starting with an IPG-grade
solution is generally carried out in several steps and
includes a second distillation followed by passage(s)
through ion-exchange resins, or even in addition at
least one passage through adsorbent resin. The said
distillation is carried out in glass columns, which
minimizes the risks of metal pollution. This second
distillation has the effect of lowering the
concentrations of cations and anions in the hydrogen

peroxide solutions, in particular the concentration of
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peroxi de solutions, in particular the concentration of 3 acetate ions.
This is due to the vapour pressure of acetic acid, which is about 8 tines
as high as that of hydrogen peroxide at 20C. The process according to the
invention is a process for purifyi n% an aqueous hydrogen peroxi de
solution, which nmakes it possible to-achieve, starting wth the | PG grade,
a qual ityaentshei siang t abhésf drs t Hee et@ctheni capowndugtmessurte o4&i d process

maki ng i 10pRSSi blog ol 0 MiSRENSP AL  hersheend disidsl | a1 eRac TBe pr ocess
according to the invention is characterized in that” at lTeast a first and a
second belBYdspIgns PEEC*168i AtokOaki-onic type are arranged in parallel, in

that the aqueous s@kutpebcéssdid@dRtingl ter nahel Yionéwride siad dafirst or
the said second beg, and i.lg t hat changeover frgmthe first bed to the
second bBHCESFSvi E8TvePYE) FYdNgar FPed®BHEOWRen YHECOPES nPeESA Sned in the
first bedspbduationeasthipdr tnakey iexpbasdedewittdy athiewst omerdfinicthe ani ons

consti tuti,agy the FUOYLIIIPY I L5s  AGHOT A N5 L 8, PRELRECTBL! & embodi ment
of the invention, the Pprocéss is characterized in that a plurality of
beds, arr&Agedriomigsr alirdusofya frhet sedsi n wfoegsdni Bakypd i stused, each

bed bei ngpesed pi1eaeesistRintdiRtkith athd easiomardi &ld v exchanged with at
| east one of the anions constituting the anionic npurities. The

[

expressi on "at | edd¥ pRIIHIY SCFHAFGRE weh 5be| edBVEHTEO8F the ani ons
consti t ut icheg it e i@ ih 1HHEN (4t eBéaseansrexshangd wo saicdrehied00 of

t he total paci of the resin. Preferably, this _situation wlJl be at

| east 709 nd ord Sret SEably GF  TEhSPR0NYRT THIS (DA dxbaciy, (his
total capaainalldlei ngnwelthaknowhet cagheses sksdlediom the atireited east one
of the beds s s} &bl Ven BRI 4S8 3Pl Blakhly sOfi f 83 d¥ha Hagked in
successi ve %éed{sa orf}m xed togetﬁ%r, mﬁ?gg are ca g%le of adsorbing the
ani oni c i i ¥R Bhak t phangePyer ehroBelbet fiirsy. bed to the secon

bed (or vice versa) is carried out when the resin
contained in the first bed is at least partially
exchanged with at least one of the anions constituting
the anionic impurities.

According to one preferred embodiment of the
invention, the process is characterized in that a
plurality of Dbeds, arranged in parallel, of a first
resin of anionic type is used, each bed being used
successively until at least partially exchanged with at
least one of the anions constituting the anionic
impurities.

The expression “at least partially exchanged
with at least one of the anions constituting the
anionic impurities” means exchange to at least 50% of
the total capacity of the resin. Preferably, this
situation will be at least 70% and more preferably at
least 80%, of this total capacity, this total capacity
being well known to those skilled in the art.

At least one of the Dbeds will preferably
comprise a plurality of resins, stacked in successive
beds or mixed together, which are capable of adsorbing
the anionic impurities with a different selectivity.

According to one embodiment of the invention,
the process is characterized in that the organic
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According to one enbodi nent of the invention, the process is characterized
inthat the organic 4 anionic inpurities are |larger in nunber than the
in-organic anionic inpurities. Preferably, the organic anionic inpurities
will essentially be in the formof acetates and formates. According to one
preferred enbodi nent of the inventi ont The inor ganic anionic inpurities
will essedtniiginic beinputiteidormod nlargee. The oombent r &haon dfheacet ate

ions rel at ll\aeot&a%léwgﬁ%ﬁﬂcp% ide ;gal, utﬂr@k@gaﬂycor@ﬁ@tro%@%cof 30% by

volume in water W I, according to the invention, be at [east about 300 x
10-3 nmilli @qwonlﬂweneﬁﬂéehwat P’él%lofesasceé%tahaeuﬁbn%er dnatiie £8T8 HHydrogen
per oxi de- s@lddddeaAtared cmmﬁﬁésatl on of 30% by volune in water will nore

preferably be not re t out 2000 10-3 m'IB‘bi g/l. . As regards the
concentration of nlr%) %ﬂre }rrbc-ﬁs O ePBE i WF S F I df 8%15‘8P5xi8£ g%ﬁlti on at
a concent riatvenrt iodn 30%chy volmnoegamieat eniontion | imppretieeabl wibel at | east

about 30 x s e?’n%iif%é fr[i'dthémfﬁ rgrg%ergfpigtgot nore than about 100 x

10-3 mllleq |'ow rat e of rogen peroxi de per volune of resin
wi |l be between abome4cﬁnqeﬁﬁ§aﬂ90h of apeepEraBlyshéadedd VED 1R 12 and 30

h-1, and evepd e ?é%ﬂi@@' ¥obatwegNatSahcbneed t2athoh SAccxugimg to one
enbodl ment variant . of the invention, at |east one of the aniqnic resins

used is caf ‘I“Ee ot eWBhERgFhY lacBCEPECARE) &0 AN AW SHnen, Hefdtably, at
| east one ofeddesgbantoBOC xebdMsmigedeqwill.l be a copolyrrer of styrene and

di vi nyl benzene. Acc,%gl ngnEgngngEhﬁp %@b%?:'e@tﬁ ar}tel J_t‘pee té ngentl on,

at | east one of the résrrns use corrprl sSing a
functional lgydupgehi phrposide. q@éuemaryatammnmrgrmmomm%l »ed by
am nati on ofofum€hliar orRldY! gled fepel WRIrAamly r68enaRd ndlii eubRenzene.

Preferably, the counterion_used wt
about 2000 x 10 mlllleq/l

As regards the concentration of nitrate ions
relative to a hydrogen peroxide solution at a
concentration of 30% by volume in water, it will
preferably be at least about 30 x 10 millieg/l and
more preferably not more than about 100 x 1073
millieqg/1.

The flow rate of hydrogen peroxide per volume
of resin will be between about 4 h! and 40 h7,
preferably between 10 h™' and 30 h™, and even more
preferably between 15 h™' and 25 h™.

According to one embodiment variant of the
invention, at least one of the anionic resins used is
capable of exchanging acetate and/or nitrate ions.
Preferably, at least one of these anionic resins used
will be a copolymer of styrene and divinylbenzene.

According to another embodiment variant of the
invention, at least one of the resins used will be of
type 1, i.e.'compriéing a functional group which is a
quaternary ammonium group, obtained by amination of a
chloromethylated | copolymer of styrene and
divinylbenzene. Preferably, the counterion used with

the copolymer resin cited above will be a bicarbonate
ion.



t he copolyner resin cited above will be a bicarbonate ion. 5 According to
one enbodi nent variant of the invention, the second resin of cationic type
will be arranged in the formof a bed conprising at |east one cationic
resin, whereas, when several cationic_ resins are used stacked in

successi ve beds or m xed together, ~at Teast one of the cationic resins

wi || be, accordi ngcdoxrdingy vard amneof etlbedimesrtt | oariandopafynetheof styrene

and di vi nyl . Prefer this:co y .\ t I cidic.
Mor e pref érng’%%t%‘%?ﬂe Fég iggel@(%rdes?%gllﬁ ?%e ?%ﬁné%%{: ta%%’gfsoflgrﬂrgrybo%‘a styrene
and di vi nprr@ngate i | thecdigpni sef aaf heet icomAr igiidih ki eRaSE £l phoni c
group. Inganemle £88iReCUMHL LAY, ONkReheTdvardl betigdhspersadins the form
of a plurality of beds arranged in series and/or in parallel. Preferably,
at |east &F wiednatestranild RGeS Brdtapinfe® 35&91%%5’9 at

| east one aaf 1dest obfeNat, tAk3fcatidroic FeeSins| Rigéndregl ,adderdipgous

hydr ogen peroxide _solutio 111 .conpri.se betwee - 1llieg/1l and
50 Sor o St eaya it of Py afPERE R, TR FREb ey 4 sepisas T
conpri se atdwedhv2nylbondeand Zreofer@idy,nthisqrepolyvacgnmiwildmBed it will

also or al i velyqeonprise between 0.05 x 10-3 and 0.5 x 10-3
millieqg/l o‘#ﬁ?[‘r“%n? T'%ue hydr ogen_ per oxi de solution used will generally be
first placed in cofieret PRRfRTaRlHdsEhBeREtION ife iGN driyahie haffer before

being placed ia &OPdBphe LHf atst pashe ONend@Ni @V LnpldéQzenat i @HLL resin
or vice versa

VI C¢ it wll be Eref rred to place.the a i%niccresriorlll b__efore t he
cationic re¥PRTLABURATPRAEE ﬂﬁ}aiogﬁﬁuBeY’B?{Fgel§ofautslugﬁ &t ad™ Céti ons, such
as sodi um cont ai had gemetdzd ,skehet srcohdt heataidmie c reesnn.willhebe cati ons
will then beoketaifed oniheccani onic, peskoiaed nat addedatoaheper oxide.
nversely, € cationic resin wll be place efore the anionic resin if
ani ons (suth &erdglspRatdOr ake Ppabléete Baeferably, at least one
of the cationic resins will be capable of exchanging at
least one of the ions Na', Al3 and/or Fe’'.
In general, the aqueous hydrogen peroxide
solution will comprise between 0.5 X 107 millieq/l and
20 x 107 millieq/l of sodium, while it will also or
alternatively comprise between 2 x 10" and 20 x 1073
millieqg/l of aluminium and it will also or
alternatively comprise between 0.05 x 107> and 0.5 x 1073
millieq/l of iron.
The hydrogen peroxide solution used will
generally be first placed in contact with an adsorbent
of neutral organic matter Dbefore being placed in
contact with at least one anionic and/or cationic resin
or vice versa, it will be preferred to place the
anionic resin before the cationic resin should the
hydrogen peroxide solution extract cations, such as
sodium, contained in the skeleton of the anionic resin.
These cations will then be retained on the cationic
resin and not added to the peroxide. Conversely, the
cationic resin will be placed before the anionic resin
if anions (such as sulphates) are liable to be
extracted from the cationic resin. Preferably, at least
one of the beds of at least one of the resins used will

be provided with safety means capable of triggering a



extracted fromthe cationic resin. Preferably, at |east one of the beds of
at |l east one of the resins used will be provided with safety neans capabl e
of triggering a 6 rinsing of at |east one of the beds when an anomaly is
detected in the progress of at |east one process step. This rinsing wll
preferably be carried out with water~ &nd even nore preferably with very
pure wat er, rsosasg abt ato lieatstoduce o fhpthe theds andehoanestranmta thei syst em

faster afte ongl a et ect ed. reslLstivi f wat er
used will t ﬁ%gg‘b‘?@f g}r:} a}lg'P% %el% ea%jsero h%tg ﬁ%Q%Q 8?%1 %tr\élz%éso'l%{egﬁéf ety
means wi || Phéferabsyngomplils @ rafmeaborbereastriag oHE MidR redkebf

hydrogen pegfyi d&/erSaheitd Oprblreedd vt hei diedyetyr eride wocas, tedragger the
rinsing of the said, resi n the flow rate val ueB?rrnﬁaztitlg{?ed is | ess than
e

s whe
a predet er nf'R&d &Pl Hétla?gl“h%uf-mpﬁrtlitﬁr% RE Vid? uRes i W EheMcol um
per hour. Tliassatetytaraniewahbmallgyohpsebeeabyteonpdise at | east one
probe for detecting.,the._tenperature h g roxi.qe tion
which is in contact T%/l\net href'%{e@tjb‘éﬁt%f O&fes%ﬁ.g |‘%X‘?és’9aﬁls%ﬁo§§|l§| eéﬁggprovi de
safety neapsedkireblar besgmesiative thanabfoMeal dmurdt iZdnithg of one of the

services used duringpbhg QG $Ra SUGH 135 pﬁ%?eﬁik?ﬁ ré&{léyisg\@ﬁg%ngr

conpressed-air supply and/or_ to actuation of an energency switch. Although
this is nottOFssERESATINGT (e f Uk oridi ofO% he Y EHedeR " oPCEREIENi ¢

accordi ng t @dife ilonv emlricRih tthes yaEfar e i rghasdi a@nto addsggser mbesl y to
t he operational .safet such.a pl ant, ich is particularly nefi ci al

to the use* " d%%[ '(t%g’een?ﬁ?‘% S&ﬁlﬁrrywé]%ra §t'Sat gi%‘f’etifaato% V? Eél%system
a reserve ofmadsuraduie Waiser whah agenerddternbiengyt ovhded it t houdyst em
so as to be : ar, (R j.nsi.ng SCr] QV&§,odhi s rinsing

operation caf%%f%&th%bf%ug%- 8£]Iereer§1‘ (glé{illugtfg"('ae g{(/)lslslgr% %'tléhe por ocess and

devi ce of the inventlihen sa%ety nmegaferal]l parad cerefey2allvafPEREGES wit h

reference tqt theadyw e bosafst Vaetber1hskeRE despaRasLEOB Ofthe
hydrogen peroxide solution which is in contact with the
bed of resin. It is also possible to provide safety
means which are sensitive to abnormal functioning of
one of the services used during the process, such as
the electricity, water or compressed-air supply and/or
to actuation of an emergency switch. Although this is
not essential for the functioning of the process of the
unit according to the invention, this preferred
embodiment adds enormously to the operational safety of
such a plant, which is particularly beneficial to the
user.
| In order to ensure autonomy and great safety of
the system, a reserve of ultra-pure water will
generally be provided in this system, so as to be able
to carry out the rinsing described above, this rinsing
operation carried out by a so-called “deluge” system.
The process and device of the invention are, in
general, particularly advantageous with reference to
the problem of safety, the risk of decomposition of
hydrogen peroxide in the columns loaded with anionic
resins. A large volume of anionic resin, according to

the prior art, is replaced, according to the invention,



hydrogen peroxide in the colums |oaded with anionic resins. A large

vol ume of anionic resin, according to the prior art, is replaced,
according to the invention, - 7 wth several snmall volunes. This is
explained in detail later in the present text. In general, the process of
the invention has been designed for- the purification of an aqueous

hydrogen peiexi deveehut 5RA1E0RLALRMER] AMIANIG a1 By | L6 bepaghti es,
present in,ionic,or ﬂonl onic form the anions, which are predom nant,
being i n oryRF ¢ bRt PHRRSRE; He¥tocess al so conprises passage of the

sai d sol ution throlgh geoorerexXichange resédsss t broughe ati ndegasitoronagni oni ¢

resin and ug A st e tiqQnic resin. The passage_of the said
sol ution k%%%gug eg%lgldﬁléc _rfgsl}i n(tg% C rﬁ)rrli SRR pa%gag%nt hF‘SHGHuSa col um
of an arrayy@dfogen| epsiroxigiecol sphgtiohe cooltaimsngounteghanicpaeald el

cont ai ni Ngm&Pa &Mk BNk fpuk§ehBs, t R ddhft 6d, Sl d4d o bﬁ&ggoﬁ'&&e“fb%ﬁv,
advant ageously w thout interruption of the process., rom upstream of one
of the sai BP€ol3ARNDF MKy r aFe REEACHKRARR; 0RYINEsiiM cOFOANAEd in the

sai d col umioks. athd eaaidpardaddy aakur adithriseanphbengef éhecsai d

col ums ofs%lhgi sald array, Lo tFle cont ext. of the ig’ﬁl erren%ati on of the
process of SEAE iTRehtiBh, TRACHI Ay P~ ST HHIES cHPEIAS - heedi Raral I el
i s thus usédaskt pset hasipossi biresino dinder thtrbeghr eatted lfela@t f oo any one
of the col ump3ongl (Ne-ALAY . anolbeloof She spid cobumscalydifg, array.
Thi s diversion I's advantageously carried ou wthout interrupting the
process. | RRERYIBa 1T BeSi §hogompPrtisesupttonprassene Gﬁb’éééi this
di versi on amekgsuhhe d MPeneatakionoof dtheipkaeess,dor&s fhdxs bl enand | ess
danger ous. Ié nmakes it %ossi bl e, on the one hand, to dispense with the
wai ti ng ph&S& Y i cAoNEtethedit abed 4ddEdrdi F§PEG 1S %Dr i &L i ng t he
ri nsi ng andemségener athen oftddweahi oniseluesbA usaskimga colwertead, a

?gg?g?r?hg%%{a?(\t%t e:)c’glr?ﬁ'lé; CWitt’hc}u}{e Sié}ll'tderr%rﬁ)ltolrgnc 'S IrhlbeeI rbqrgcaetsusr.,at ed
from upstream of one of the said columns of the array,
when the anionic resin contained in the said column is
at least partially saturated, to another of the said
columns of the said array.

In the context of the implementation of the
process of the invention, an array of anionic columns
mounted in parallel is thus used. It is thus possible
to divert the treated flow from any one of the columns
of the array to another of the said columns of the
array. This diversion is advantageously carried out .
without interrupting the process. In any case, with o-x;*. |
without interruption of the process, this diversion
makes the implementation of the process more flexible
and less dangerous. It makes it possible, on the one
hand, to dispense with the waiting phase, which is
inevitable according to the prior art, during the
rinsing and regeneration of the anionic resin used in a
column of a standard purification circuit, the said
anionic resin being saturated faster than its cationic
counterpart used in another column, the said columns
being mounted in series. It makes it possible, on the
other hand, to work in safety with small volumes of

anionic resin. The said small volumes (filling the n
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counterpart used in another columm, the said colums being nounted in
series. It nmakes it possible, on the other hand, to work in safety with
smal |l volunes of anionic resin. The said small volunmes (filling the n - 8
colums of the array) are advantageously used alternately. The
purification circuit which is suitable8f or carrying out the process of the

invention tRYBumgOMProses e ararr%twf apk@ni CagphntagesRYNYEd hFedparal | el
and, upstreaftand/or downstream of fhe said array, at |east one cationic

col um, nouRtEBTPATELYies with the said array. According to one enbodi nent
variant, the said puhef ipratiifdratiiouidi oonpr | skscht isl easittanlee ofber

ani oni c CO|¥§grnDHate 4{13 ﬁées.r%Eeg%-tQ) peﬁéimfﬁvéﬁ%¥5&“”gh§8 t he

i nvention, To obtarn solutions of "So-calle “él'éctronic" ‘grade starting

Wi th sol uti oaspofisePG theaderrRyef efabipionhe pastugesof mphetedeaisd

sol utions tRroUghethe, &l ORbG +2RACAUAGMDE LRHNAR retim ad¥ aniRgeqHshy
carried out as an ascending flow. A person skilled in the art knows that

ani onic redFfdYar &Y i AT t 9N ReEBRPOBACE KO WG o W TS DXT WeSCHAER it s

left in contvagh withk t hemd oratoy | ongzcdidsng degonpesét i enboeliihgditogen

per oxi de i s_acconpani by an., increase in tenperature which_itself entails

the risk of 2damd Vng%gﬁe ?%%?TﬁfugﬁéFEﬁF¥ﬁﬂﬂ S o SRy %ﬁsgﬁhigﬁ i's

| i abl e to cadesstconemsheontaaiimimg tded useal chourgsidsin seaxi@ode. It is

understood that, undgr sych cppdi tig?é‘ésilgi‘é,i ng at&eofém}ldarre Atiepof the
evl

process of the invention, when the treated flowis ated from one
col um of tH&veENtdYto anbPher ¥Vladmn of sphetéand ardfay, BRecadil®fic resin

cont ai ned i md1Re-tS¥fl 20! Wihde t huisa Pt B6@d QUEST deolheishECUE (dugsto its
degree of saturation), is preferably rinsed i mediately. Water will
preferably & d to carry out such a rinsing, the water preferably being
injected into the bateferdblyhe adlaum gasdagye i neefd. the  treated

solutions through the anionic and cationic resins is
advantageously carried out as an ascending flow.

A person skilled in the art knows that anionic
resins are liable to decompose the hydrogen peroxide
when it is left in contact with them for too long. This
decomposition of hydrogen peroxide is accompanied by an
increase in temperature which itself entails the risk
of damaging the resins, and an evolution of oxygen
which is 1liable to cause columns containing the said
resins to explode. It is understood that, under such
conditions, during the implementation of the process of
the invention, when the treated flow is deviated from
one column of the array to another column of the said
array, the anionic resin contained in the said column,
thus placed outside the circuit (due to its degree of
saturation), is preferably rinsed immediately. Water
will preferably be used to carry out such a rinsing,
the water preferably being injected into the bottom of
the column to be rinsed.

The taking of a column out of the circuit is
advantageously exploited to regenerate the resin it
contains. The said column will then be operational,

once again ready to receive a flow of solution to be
treated.



The taking of a colum out of the circuit is advantageously exploited to
regenerate the resin it contains. The said colum wll then be
operational, once again ready to receive a flow of solution to be
treated. 9 The regeneration of the resins can be carried out in the
colum. It can also be carried out ontHe said resin, renoved fromthe
colum, in a manneThehirdyeriexrdniown QEr the. te¢sims been bedtearéedt hat, in

the contexy, of ir{ eor88$§§m9f_féiecwvsmgh%fEggrﬁﬁat edhtsobitigr is

passed throughat Teast one anionic resin an roug at | east one
cationic resid. rAgvant FFEsUEd, £1e8 thassagsmhr dight dRRORRE WBLICR(s) is
carried outs ¥pskhepRrOkel ts passage through cationic resin(s) . The said
passage through anionic resi ggs) characteristically cogri ses, | tsf passage

through a colum &t dRSirPa§lofNGLcRdsst TRAL cotimde nfooME_HEti §

paral l el . kheCarcdess cofptihee idvepaissagethbr auglhtald s$ehstione icol umm
nmounted in_series wWwth the_said _arra of _c¢ql unns nmount i rahl el

and/ or itspﬁl{;{;s%l gethlicﬁf%gﬁ%a lcet?ls&nnélrtlﬁ another (sjlcrer‘c’(;:f;/%1 o%rq%t [Elhggsl_lt Wo

col ums, nmedint ecbdat pasaé| ekatTheisaneemiironi cAdesphageoudlyf er S ani oni ¢

resins cangheised |, LhGsE BB c cOLUIMS (o mounked Lo sesies nd/ o in

paral lel. Pn the sane vvaé/ passage through cationic resin(s) can be
carried outiPstEeedi mf t btsePasarIeydhiramad FHEERi¢ stevapiant, WSingl e
cationic celaun or pevergk cati ofihfo€gh UMMS NUMIE(E | N sereas mls)i n
parallel are in the purification circuit. Preferabl in,order .to avoid any
risk of d iSGiGT ek h%?%le%e%erb&f’dep?jﬁs%gﬁt agflr\ﬁutgﬁl tthe

ani oni ¢ and¢ddairirp £ aesansayt bé prodessstoftwdecolnmeant i owungecarin ed out
at atenerdling . DEL el &1 a0dognlys DEehiRanlyo betaren 3,a0d JoC and
even nore ‘preferably at a ternperature substantially equal to~ about 10C
(+/- 20). Weadst efree epncbunn mhengedbliomssfridyratilti bheopaid array

of columns mounted in parallel and/or 1its passage
through a column of another array of at least two
columns, mounted in parallel. The same anionic resin or
different anionic resins can be used in these anionic
columns, mounted in series and/or in parallel.

In the same way, passage through cationic
resin(s) can be carried out according to several
variants. In a first variant, a single cationic column
or several cationic columns mounted in series or in
parallel are in the purification circuit.

Preferably, in order to avoid any risk of
decomposition of the hydrogen peroxide on contact with
the anionic and cationic resins, the process of the
invention is carried out at a temperature of between O
and 25°C, preferably between 0 and 15°C and even more
preferably at a temperature substantially equal to
about 10°C (+/- 2°C).

With reference to the problem of degradation of
the resins used, it may be pointed out here that the
treated aqueous solutions are rarely aqueous hydrogen
peroxide solutions containing more than 60% by weight
of hydrogen peroxide. The treated solutions according
to the invention are generally aqueous solutions which

contain from 10 to 60% by weight of hydrogen peroxide.



the resins used, it may be pointed out here that the treated aqueous
solutions are rarely aqueous hydrogen peroxi de sol utions containing nore
t han 60% by wei ght of hydrogen peroxide. The treated sol utions according
to the invention are generally aqueouys solutions which contain from10 to
60% by wei ght of hydrogen peroxide.” —~“10 The process of the invention is
nost part iThe aprpcess t @il e ther timereuuriidn cdts omasft agqueedusssiityons at a
concent rats'uqria%fle:goﬁ%rbytﬂ@;}g@{‘l,'hf%éEboﬁlr gel Bbgaded b1 parddLularafor use
in the electronics industry. e resins_used in the context of the present
i nvent i on CANEeFGR AP E, 30fodey desésnbed Wi ClUR AL 313G5N8EA BRrongly
aci di ¢ catdaaicyies oMdde Pref eiabd Vecbeonsed, inhbshrare obtai ned by

sul phonation of a copolgmer of s yrene and divin Ibfnzc%ne. Pref erably

al so, anionic resifg ofSfvpe £569 i 1hethSefORifith GF e thGbtRE R by

am nat i on iofvemtcidror osekhyl afed copolmpier, oftheisyr endeandited nyibenzene.

The purifigat] of the invention can also include, upstream
and/ or domlnﬁ‘gt% ?&nﬁf’cﬁﬁ% treatment on resins, any additional treatnent of

any nature, such Stsrqaskagecifdiioughtannadsaesdms neslin pedbe sarbhy

crystallizali qpuest ep Jifh HIEMOYLs t Neh04 G C 1 $ar DNLIE £SENERi NoRONkONi ¢ form
in the aqueous hydrogen peroxi de solutions. Assum ng that the process of

the i nventGEPIEeraref e oEetdr 3Me pHotry M etnver yF ot 8Ta8b%ous

_hygr ogen rze{]wj d@n?@ﬂllﬂéi 28$inisn @rﬂjw!ﬁrgimne@@edlsfe@r, wieciel a_eér;)ni cs )
industry, the originpal treatnpent escri on.i.on-exchange resins) nmay be
ol Loved BYPCaPSape GHBTIpRETTi 08 on Coreg TR EEs o T iR eFon out

at the sitef odtysenofandedsaidysbeoteons, thereby neking it possible to
avoi d them becom ng, con{.ai7igal ondu}FJ:QQeEQ.e'c{f tEﬁQSH%VJeaHeiCH}hyéQE present

invention also relatés to a device or purifying an aqueous rogen
peroxi de sdl®®i odncdudieai ni wesSBrEami c josr neéeHhstrpam tixs pEBSent in

treatment on resins, any additional treatment of any
nature, such as passage through an adsorbent resin
and/or a crystallization step to remove the organic
carbon present in nonionic form in the aqueous hydrogen
peroxide solutions.

Assuming that the process of the invention is
carried out for the production of very pure adgueous
hydrogen peroxide solutions, in particular intended for
the electronics industry, the original treatment
described (on ion-exchange resins) may be followed by
an additional purification step, advantageously carried
out at the site of use of the said solutions, thereby
making it possible to avoid them becoming contaminated
during their tfansportation.

The present invention also relates to a device
for purifying an aqueous hydrogen peroxide solution
containing organic and/or metal impurities present in
ionic or nonionic form, the anions, which are
predominant, being in organic form.

The said device charateristically comprises:

- at least one column containing a cationic resin,
- an array of at least two columns containing an

anionic resin, mounted in parallel, and



ionic or nonionic form the anions, which are predom nant, being in

organic form The said device charateristically conprises: - at |east one
collum containing a cationic resin, - an array of at |east two col unms
containing an anionic resin, nounted in parallel, and - 11 - a systemfor

deviating the treated solution front Htpstream of one of the colums of the

said array-t@a agotkar ﬁbrtf&e@ﬂéuﬂn§ QﬁuihQr%&E@daFEQYuthﬂ deybge is

advant ageo desi d_such o unn re fed th an ascendi ng
flow. Each %¥¥%% qﬁn%%eop hghga Eggﬁﬁ?af?§£néﬁﬁ?1se§ - a
pi pe, at tm@ObberOQfotheheotomuanprMhehsasduaetay for passing the rinsing

liquid (such as wapgr) gb9ikkNSE a%nscﬁsg%ou%q L ;q%é&rs@@ sLyg.the

regenerating solution to regenerate t resi ed in he said
colum; - &'pipelumnst pset pdoVitheanobrgrendihigclilioy -useful for

discharging, for dispmpsalor t henéi NeioN@nnisqui gk andnthe gspent geggenerating
sol ution. Nbreov$i the said device advantageously conprises a colum
saf ety sys¥eRFT3UcH S°8PELERT ‘conprises an array of pipes and suitable

means (val ves, pipet eratt atties, boptbonalf meansdlemnGoaliingh the saeduwnat er,

h [ l.l'y | ed d d |
cach of thEoEoraRaerdar e i Bt L e € h1a3 &FAETY oF8ateroEhan I he

operati ng théeowsepate ebluhe umind 'ﬁnxsxﬂib&mﬂ%tytbqst3ﬁgeseratnagged to be
triggered, s DuPEbACHR| &efidySBNURLLY roaRH %%%%'eﬁa' i tlh@ Lhg gevent,

for exanple, of a tenperature increase In a colum or e event of
abnor mal sFBbBQ@e of the flow rate of aqueous hydrogen peroxide solution,

when the uni b bspep eperdld abp W i ddoahh ONywEh ascekdicnd et he
L R AP Bad e LaT  Hra H by ger
per oxi de t hpeefr opgenerating solution.

Moreover, the said device advantageously
comprises a column safety system. Such a system
comprises an array of pipes and suitable means (valves,
water tanks, optional means for cooling the said water,
etc.) to ensure the passage of water, optionally
cooled, independently in each of the columns, at a flow
rate which 1is preferably greater than the operating
flow rate of the unit. The said safety system is
arranged to be triggered, in principle, both manually
and automatically, in the event, for example, of a
temperature increase in a column or in the event of
abnormal stoppage of the flow rate of aqueous hydrogen
peroxide solution, when the unit is in operation.

The purification unit according to the
invention will preferably comprise a safety system for
rinsing the resin(s) contained in each column with
water, so as to remove the hydrogen peroxide therefrom
in a very short space of time. Each column will thus
preferably be fitted with independent water inlet and
outlet pipes, which are different from the pipes used
in the normal running of the unit, so as to be able to
achieve very rapid rinsing of the resins. The diameter
of the pipes in this system will be very preferably
adapted such that each resin is rinsed with at least



in a very short space of tinme. Each colum w Il thus preferably be fitted
wi th i ndependent water inlet and outlet pipes, which are different from
the pipes used in the normal running of the unit, so as to be able to

achi eve very rapid rinsing of the resia% The diameter of the pipes in
this systemw || be very preferably apted such that each resin is rinsed
with at |ebkfe12tineye kisresalumesolafime weftewat én | heséssthran filve

ni nutes, (xtpxnutéte m(fEdEUm:ﬁéf elivh GRNHI 5heRsy S&SndPeiohlM e Li tad above).
The inlet apd. outl et aa t he water wil | take pl ace preferably via pneunatic
val ves whi thhFe ChB? fPYVBhen in the safety position. The unit will

switch to the saf et‘yepomltetonaWdenoatteskdﬁ thmmtnt@:zl mg]tlhetbkér ogen

per oxi de o 1908 of Itehfe ins Vhgs benen dect ected ﬁr)r gvent of a

t enper at ur® “Fhcr &ase T e 117 40i d PIFPErtS cul a eﬁ the W unf€Sor  at

t he col umnounbély Wreemsafiet ytipositdafmtycapoalisdobe Hee uatrdd byilldss of the

pover’ SUPPLyi cbRSS of tBfic CUMIAISEdEALE L SURP! Yynd:085 201 A0 ORIt o | ng

and/or contro gparat us, e action of th oper ator by
pressing ah"BRBi§EREPISLHS Mtdtr@rgeﬂbrpeeroméi&m s et byheh&espdsat or. The

wat er _US_GdhétQ s ddtedtesi nsrwiih pHef eeabhy Qefulatraeﬂpéea\&@trer with a
resistivi tY reat er haﬁ.18 , cmat 25C, such tha}& unit is ready
to restart H?FE SPi A8 e s By et the § %pF? 8f1dl rfa- pur e

wat er, it atllthee cprefer abtteto adc asxf)aattf,al pesidedncatad absbdhie rinsing
pur pose, t I suff ri fnse t C I ms in
Qg\ﬁ{ﬂglc?tgeiggf \(I)?é%%s\gl tlg% Bé‘éég '%%éégybf ucﬁsr a%gfure% \l/é\:/ater t he

oper ati on.
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invention is now described, n anon- |limting manner, wth the ald of the

attached FPEBFESOT RWd PXesid Nche2Bx ARt EECRBS cAitody BEESRN Ex@Fple

reason chosen by the operator. The water used to rinse
the resins will preferably be ultra-pure water with a
resistivity of greater than 18 MQ.cm at 25°C, such that
the unit is ready to restart after rinsing the resins.
To ensure the supply of ultra-pure water, it will be
preferable to add a container dedicated to this rinsing
purpose, the volume of which will be sufficient to
rinse the columns in operation. When it is not possible
to add a stock of ultra-pure water, the rinsing of the
resins may be carried out with mains water, and in
particular when the ultra-pure water supply is out of
service.

The invention 1is now described, in a non-
limiting manner, with the aid of the attached Figures 1
and 2 and the examples described below.

Example
The plant described in Figure 1 represents one

embodiment example of the present invention. The unit
is constructed with materials suitable for the
production of ultra-pure chemical products used in the
electronics industry. The body of the columns is made
of PVDF and has an inside diameter of about 12 cm, the
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The plant described in Figure 1 represents one enbodi nent exanple of the
present invention. The unit is constructed with materials suitable for the
production of ultra-pure chem cal products used in the electronics
i ndustry. The body of the columns is yade of PVDF and has an inside
di aneter of, about 12 cm the - 13 pipes, valves and conponents of the
punps in comtStt VYRSt fEDr 68UEPNBBLEg MadEhef PIPS ThE ceruBRC
cont ai ns  ai Adsardgntoded rhéd ng Shiedle a5f t g . sol d under the trade name
" Anbersorb XAD4" Ry the corrpagiraRohm & Haas. Thi.s adsorbent is, designed

o

to retain the nonionic Organi 1B afRed®FROTRED Chyf byEh ber oxi de
sol uti on t'de guriidedsoBdl undsr C2hand ré8eamameo ddedben ddranxaDion-
exchange ngsifhe SHERLAS VL esi d r rade . name_! Anperlite

| RA958" byk%fhe eco_rrpaﬁx ﬁoﬁ%hgl \:%Iaggé)é Thi?}ggrgeg%jggfis)eggeétse |Snl§m?r§nner
which is Kifowkrepein séhet fogiange tdrgaic i vattef oconitatioedco3 , thef or e

bei ng pl agetkdderd e £ot i@ssol b8i Rt 86 KXCPRNYeicapacity is equal to 0.8
0.2 eq d-/litre. %%}e cati gn- exchange resi such as the one sold by the

n »
conpany Dow. Chemi %mrﬂfndg:} t PRt ratle 2REnel C2 R IEH5 REH'2N$8NT oaded
into col umxdandd srésin)l sexhhargetcapaesiy bslaqualetro the tPadeeq

Ht/litre. T pk ris af et vice designed.to ripse the resins
very rapi J}Aﬁ%\n t%legﬁgﬁgurgﬁvg?ér , ebé%/ g“glef I %WP%’F% ggforé“ 1Fmi 123%hi s devi ce
can be ac_t'ﬂhltfédreb?lnth@ bpeakedr ior at meggeredhduthonst iloadvry peri ag the
purificatith whgRgtha.Hd ow f at g9k H%ﬁ&@gﬁgtBGQR%Jd? b%fd%%?pﬂggn or when a
tenperature increase is detected in one of the cdl urms. his very rapid
rinsing ofP3eEd &8I dhss Tl uBper afitén Gatadar exebapge Wapadic-pnéamat i ¢

val ves V1Gquand /218 foro A, ey and ALC2 for C2, V1A and V2CG3 for C3,
and V1C4 and V24 for C4,.An agueous 30. 1% nonodi sti |l | ed hydrogen peroxide
sol ution of IPG (INfust?FiPPerelePdefeSatal POFY SSsdite 9% a°pdnp at a

flowrate wf the company Dow Chemicals under the trade name
“"Dowex C75 NGH”, is loaded into column C4. Its total
exchange capacity is equal to 1.7 * 0.2 eq H'/litre.

The plant comprises a safety device designed to
rinse the resins very rapidly with ultra-pure water, at
a flow rate of 8 1/min. This device can be actuated by
the operator or triggered automatically during the
purification when the flow rate of hydrogen peroxide is
stopped, or when a température increase is detected in
one of the columns.

This very rapid rinsing of the 3 columns in
operation is carried out via the pneumatic valves VI1Cl
and V2Cl for Cl, VI1C2 and V2C2 for C2, VIC3 and V2C3
for C3, and V1C4 and V2C4 for C4.

An aqueous 30.1% monodistilled hydrogen
peroxide solution of IPG (Industrial Pure Grade)
quality is sent, via a pump at a flow rate of
2.5 litres/min, to a heat exchanger H.C. in which it 1is
cooled to 10°C.

The hydrogen peroxide thus cooled passes
through column Cl1 from the top downwards and then
through column C2 or C3 from the bottom upwards. The
valves V4 and V6 are closed and valves V3 and V5 are

open. After passing through column C2 or C3 (according



2.5 litres/mn, to a heat exchanger HC. in which it is cooled to 10C. The
hydr ogen peroxi de thus cool ed passes through colum O fromthe top
downwards and then through colum C2 or C3 fromthe bottom upwards. The
valves V4 and V6 are closed and valves V3 and V5 are open. After passing
through colum C2 or C3 (according “144 to the invention) containing the

ani oni ¢ r ési nthéhelnvymlt dgen pemed idel repl ghieonan Soplapedce $irom tdhee bot t om

upver oS |6l CReaBgLLECN GG 40 Lhe BLahed ot yhargge. The

content in“eac “fhe col'ums ume r's egual
Sanpl es abt@weaken tegutakingn afGler andl uirh@czen(cort@S)t%d e idhed he

sanpl i ng ‘ﬁlo\éﬁx%tpl-:s"t@f‘éjgé:@'rher @%H%EB%VQW ea-B?P SONERA! ERLLARS @1 acetate
and sodium ions are neasured he sanples thus collected. The

concent r ati%i< @y twqﬂﬁdrlo@eﬁﬂ‘b%]réﬁd]@ hefore purification are: Na = 0.3
ng/ | or 13 x 10-6 Raiplwad eatr®/ | taxen GHYIE A 25apparorcdDinigs 1&H

equi val ent /1 Fi gu 2 _.sho the a et ate c ncen ti on.a function
of the am)l?nt %??h ng{éﬁ ﬁ&%x%% Y%? ? t agg ZPnquum in
litres, ofrewpdradgerelper oRhee coeqein\tarlaenbmso oJfSO@cetames ahd \axidimen of resin
cont ai ned ; yexchanger is
sat ur at ed. d‘I[{;ée q.lheg?ae%:r at%%ﬁgfﬁ%v@% ?glﬂé]&t?%cet ates retained
take 70% of the tdthe mft%/rdﬁlqw iani diic hesinegarhe BeEEXists ng t aken
by the ot hesfo@niQns: £ Seehi & ;mérat es and phosphates. The concentration of

sodiumions in the rified ogen peroxide agfter analysis by ICP/MS, is
found to B Iesh 1 HMY B.AT i P Q/T:h% ﬁggfLE?llEan?&éFEﬁl ation shows that only
9% of t he awical, eapacppm ofr 40bexca0r§)raaqmafv%ﬂjemt£wm:mmd incolum C4 is
occupi ed by sodi fter pur icator an anppunt . e al to, 1500
times the vol une of egbgd Ei?o‘“gsnl lc:){rlnecarcégm rlfe A??%ce% Vo 18H il hydr ogen
peroxide(ﬁynq@d@mtof the amount of hydrogen peroxide purlfled

After about an amount, in litres, of hydrogen peroxide
equivalent to 1500 times the volume of resin contained
in column C2, it is considered that the anion exchanger
is saturated.

The theoretical calculation shows that the
acetates retained take 70% of the total capacity of the
anionic resin, the rest being taken by the other
anions, such as nitrates and phosphates. _

The concentration of sodium ions in the
purified hydrogen peroxide after analysis by ICP/MS, is
found to be 1less ‘than 0.1 pg/l. The theoretical
calculation shows that only 9% of the total capacity of
the cationic resin contained in column C4 1is occupied
by sodium ions after purification of an amount equal to
1500 times the volume of the bed of anionic resin.

After a volume of hydrogen peroxide equivalent
to 1500 times the volume of anionic resin contained in
C2 (resin considered as “saturated” and thus requiring
regeneration), the valves V3 and V5 are closed and the
valves V4 and V6 are simultaneously opened. The
purification of the hydrogen peroxide can thus continue
without interruption, according to the process of the

invention.
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to 1500 tines the volune of anionic resin contained in C2 (resin
considered as "saturated" and thus requiring regeneration), the valves V3
and V5 are closed and the valves V4 and V6 are sinmultaneously opened. The
purification of the hydrogen peroxide can thus continue wthout
interruption, according to the proces® of the invention. - 15 Wiile the
colums O, C3 and&hGAereheisedluinhe Gini amd cahdasiod cong aused,i rcieol um C2
i s regenerat.ed . w ue di.um bi carbonate sol uti on vi edi cat ed
pi pes (sifp l)?)qlrleégr %gg% edgéllﬁﬁ‘}e‘%ka c|9callq'{ny Cf)crilumtnheééi gut e r&ﬁ&&e}i%ee(gal ve VRL
"regener atidih safiuepon") 1NThesedsin | Hitdeedvaniatsed swihtwaner wifa hi gh
purity, widdyadiesd stiipklky atihgast £ Redd N&4, i Hntil ajl traces
of the re enelr ation E(:)LFSU“ oﬁ 3r§ §corr%ilyetse%yt%(gm)vede.Cn[BA%:%ggrli175 t_ﬁlrrgti on of
the ani oni'®% esif- Lo ai HéEes n &he t hedlivsw of Ry dr SF@pai denwi || be
tipped up sqnutiin ool urie Geandl tbetnesi piggBhavAed kWate3 W4 Ihien
regenerated. .Each an{onic col.um w || thtits pr ef era%{]y be_ _regenerated at
| east 3 tiFEs bef of e i AsFhg the Vafivt 2wl 138 blur B wdbefE2 1l | ow
renewal ofurtthiel adslor berstcdan CIf antheof Hehyereatdtorire resiuvtion Clard6 -
CLAIMS 1.5 i fying an aqueous hydrogen peroxi de sol ution
cont ai ni ng(:dlD uri tlﬁég%eng%gnéeébf which are inionic form in which the said
aqueous sol ution A&teursdtedabyopassi Aei enthrdaghreain ezmntameedirrst
resin of am oP3C £MPE £l ByOIEEM P JRIP VS Abx] 8541 39MBe ANMUL Lppuri ties,
and then through a second_resin of ~cationic type in order to renove at
| east sonme’bf LEReCOLE P ol ANThUhe i S 1rcopbRinedsan SfardctlerPed in
that at | easfermefdtted. and a second bed of a first resin of anionic type
are arranged in parallel, .n that the aqueous solution_.is directed
alternately onto tHe saidFrst St ¥Hhe géﬁg sgﬁ'dﬁd %]é%l?e]éﬂ]aii’nc}?%at
changeoverregenerated at least 3 times before rinsing the unit
with ultra-pure water, to allow renewal of the

adsorbent in Cl1 and of the cationic resin in C4.



fromthe first bed to the second bed (or vice versa) is carried out when
the resin contained in the first bed is at least partially exchanged with
at |l east one of the anions constituting the anionic inpurities. 2. Process
according to Claim1l, characterized in_ that a plurality of beds, arranged
in parallel, of a first resin of anidfic type are used, each bed being
used successively until at |east pactpaiMby exchanged wth at |east one of
the anions constituting the anionic inpurities. 3. Process according to
Claim1 or 2, characterized in that at | east one of the beds conprises a
plurality bf resinBroseagkeddm specéfginve beds ayuevxed hegeviyen, which

are capabl ge pbx€46ha3RARY orf NS RA0h PRI G5 | TRBLEL LSS W tdhy d&%f%%gm .
selectivity. 4. Process according to Ctains 1 to f? characterized in that
t he organi 8T&nitoni M pufPEPes irarehich gehei saddhibrauedan sk Utdergani c

ani oni ¢ i ppurdidigSi.ed. bPr @aess rap Cof dithgoihCl @t M ehsto dne GhaaCteri zed
in that thg grganic anionic1%5£urlties ar essentiallq bn the form of
acetates ahdStBr tdt &% 1%y s BcREFEF N F B Ss2 LB2gt some

char act er i zedonact Hatputdie liesor gamnd cthah ohheounpurd tsesondr ecessentfial ly in

the form ofafibhaberybl i BLACESS ACGHANTLL 018N dnd 008,

characterized in that "the concentration of acétfate ions reéela i&gm%o a
hydr ogen pefbxPHeCsolRVBhtbESa on¥erer ate¢bsa of QO%aAtamize® iim water is

at least @haut a800exst0x3 Middt efid -a BsebBREE58qa6€0LiERG kO Hais 1 to
7, charact?rlzed in that the concentration of acetate ions relative to a

hydr ogen pBFoXide sd utyih afca 2ot r 4@ i A6 1839 by vbPaike Ghe water is
not nore tharoabouwol2BA®rx 16- dimekkeaqkl.tctnadeaGessnascondi rpitd C ai ms

LU0 8. eharacterized i (L LR CONGENt LAl N Ofnlt ! LALSJL T ot urned
from the first bed to the second bed (or vice versa) is
carried out when the resin contained in the first bed
is at least partially exchanged with at least one of
the anions constituting the anionic impurities.

2. Process according to Claim 1, characterized in
that a plurality of beds, arranged in parallel, of a
first resin of anionic type are used, each bed being
used successively until at least partially exchanged
with at least one of the anions constituting the
anionic impurities.

3. Process according to Claim 1 or 2,
characterized in that at 1least one of the beds
comprises a plurality of resins, stacked in successive
beds or mixed together, which are capable of exchanging
the anionic impurities with a different selectivity.

4. Process according to Claims 1 to 3,
characterized in that the organic anionic impurities
are larger in number than the inorganic anionic
impurities.

5. Process according to Claims 1 to 4,
characterized in that the organic anionic impurities
are essentially in the form of acetates and formates.

6. Process according to Claims 1 to 5,
characterized in that the inorganic anionic impurities

are essentially in the form of nitrate.
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concentration of 30% by volune in water is at |least about 30 x 10-3
mllieg/1l. 10. Process according to Clains 1 to 9, characterized in that
the concentration of nitrate ions returned to a hydrogen peroxi de solution
at a concentration of 30% by volune.in water is not nore than about 100 x
10-3 millieqg/l. 11. Process according to Clainms 1 to 10, characterized in
that the fl-ow rat & TOC¥dr og&IFOGsEMX| detper Ghrime of LrestR i s fhet ween 4

and 40 h- ﬂ:hak%ct@rﬁ(z%‘i:ﬁ iacei L nghd chié‘éﬂﬁrelti@n 135 a@l@@é@@t 8idnzed in that
the fl ow rate of {aogen xi de _per_vol une of SEﬁSI nis between 10 and

30 h-1- 13° lﬁrtc}cgs @cordi nBYQBO@?Bl P H A HfdCPeridd i@ that the
f1 ow r at e cohdeydnmedgdamn pefoxdie per wolume oh nesidr i $sbeivearaty and 25

h-1- 14. BLec8SS@RFSORY- mqnlt.PlJ%(? 1 to 13, characterized in that at
| east one of the anionic Tresins used i s capabl e of absorbing acetate

and/or ntrate i d¥Pcers Prawesediarzor diag t0lTméms 1 totdd, 7,
charact er bh%@"ddtetﬂlaztecﬁtld easit Ofge Oéokééné%@{'bﬁ ofeﬁb@§a"t%eq.dn% a

copol yrer styrene_and _divinyl benzene. . Process according to Claim
15, char aEteéflaltzléch i ntOt hat aPYﬂéagfenonéD%lfoﬂﬁere§Pﬁ§t&§@d iatof aype 1 -

18 obt ai ma@dad@;ntammain osfof3e chhorvsmidy | ahedscapol YREernoof ndny ene and
di vi nyl ber% ene., 43chcessloagcorfjﬁgg?I ~Caim16, characterized in that

the ionic ormo east one fns used is HCO3- . 18. Process
accor di ng%-0 one dfrc(deaﬂsms ladapdding chatact e€Claemdsi n fLhat tiche $gcond. resin

of Cat'Omdhéﬂﬂgieﬂf%égrfﬁmﬁﬁhﬁnt be Lok %OHHEE§H&Jf§ d east one

d
cationic resin. 19. Process accor%| ng to Ea@l?@ °Characteri zed in that
at |east Gf¢UWMache £4ti Ghi chyespPaSN s pexwpbigmesolotionyreat arwd

di vi nyl berzei®ntration of 30% by volume in water is at least
about 30 x 107 millieq/l.
10. Process according to Claims 1 to 9,
characterized in that the concentration of nitrate ions
returned to a hydrogen peroxide solution at a
concentration of 30% by volume in water is not more
than about 100 x 107 millieq/l.
11. Process according to Claims 1 to 10,
characterized in that the flow rate of hydrogen
peroxide per volume of resin is between 4 and 40 h™l.
12. Process according to Claims 1 to 11,
characterized in that the flow rate of hydrogen
peroxide per volume of resin is between 10 and 30 h™l.
13. Process according to Claims 1 to 12,
characterized in that the flow rate of hydrogen
peroxide per volume of resin is between 15 and 25 h™!.
14. Process according to Claims 1 to 13,
characterized in that at 1least one of the anionic
resins used 1is capable of absorbing acetate and/or
nitrate ions.
15. Process according to Claims 1 to 14,

characterized in that at least one of the anionic

resins used is a copolymer of styrene and
divinylbenzene.
l6. - Process according to Claim 15, characterized in

that at least one of the resins used is of type 1
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20. Process according to Caim19, characterized in that the copolyner is
strongly acidic. 21. Process according to Caim20, characterized in that
the ionic formof at |east one of the resins used is H+. 22. Process
according to one of Clainms 1 to 21, characterized in that the second
cationic resinis dispersed in the fidfmof a plurality of beds arranged
in series ddigred nbparaalilrelt128. oPr ecessl acene thpgatedorpdl et ns 1 to

22, charagt eryd d ntdats 'tr%%ﬁ?érgzé)ﬁe of the cationic resins is capable

of adsorbing at” |l east one © e 1ons eNa+, Al13+ and/or Fe 3+ 24. Process
accordi ng 1o one AreiFrsadcendPBy tehGiatmed bzedhiaradiatr itdeed atueous

hydr ogen paifxi€ee S6hULT @BrEOBRT i8S atmesi 0op Xnd0+3 JTid | and 20
X 10-3 m I.Iig_%l_of sodium 25. Process accordicr)lg to oneSofn' C]Lg%r% 1 to 24,
char act er i'Zed 3% that the aqueous hydrogen peroxi de solution conprises

between 2 18.10-3 antbHsx 2ecdrdinlg i €6/ brief aFumiTiune 26. +Br ocess

accordi ng t,0 of. C ai ns t characteri.zed in that the aqueous
hydr ogen péehraolgz&lpc ee]'flszo ut%%ng}é ﬁp%ﬁ%ege%fl&e@ﬁsépogfx CR-P M BB x 10- 3

mllieqg/lidf &roanggd i27. tleofess acoadibeg taorgmei ofndl aitnsldaso 26,
characteriggd i {4t thes hydrogen peroxide used is of so-called
industrial_ quality ("IPG"). 28. Process according to one of Clains 1 to 27,
characterik®d in tHaCehe AGEPBYERT pEPoKildémsdBut icheHastefiiand placed in
contact widHe@nadsesdensnef oneuheakat9baani ¢eBRLEe! P&f UK PEMY- Pl aced in
contact w tlh 6%6’?' east an‘i anionic and/or cationic resin, or Vice versa.

29. Proces$ attordihg 1o Ghef - RFAFH_S1 to 28, characterized in that at

| east one 2F. t he bedsceds atccdbedshgone aflatihe 19esioks disatdiszgd ovhded with

ALY, e, ARGl i) 00610, 19 09,81 ot east oneof the becs
21. Process according to Claim 20, characterized in
that the ionic form of at least one of the resins used
is H'.

22. Process according to one of Claims 1 to 21,
characterized in that the second cationic resin is
dispersed in the form of a plurality of beds arranged
in series and/or in parallel.

23. Process according to one of Claims 1 to 22,
characterized in that at least one of the cationic
resins is capable of adsorbing at least one of the ions
Na*, Al1%* and/or Fe’*.

24, Process according to one of Claims 1 to 23,
characterized in that the aqueous hydrogen peroxide
solution comprises between 0.5 x 1073 millieq/l and
20 x 107 millieq/l of sodium.

25. Process according to one of Claims 1 to 24,
characterized in that the aqueous hydrogen peroxide
solution comprises between 2 x 1073 and 20 x 1073
millieq/l of aluminium.

26. Process according to one of Claims 1 to 25,
characterized in that the aqueous hydrogen peroxide
solution comprises between 0.05 x 10° and 0.5 x 1073

millieq/l of iron.



of at |east one process step. 30. Process according to C aim 29,
characterized in that the rinsing is carried out with water, preferably
with very pure water. 31. Process according to Caim 30, characterized in
that the resistivity of the water is greater than or equal to 18 M52.cm at
25C. 32. Process according to dains to 31, characterized in that the
saf ety neahs. conpriseceeanscdardimeastupi nind he ff | ohaims e bof tbydzagen

per oxi de u b f S tr| h rinsing
b the. sai dTeet e bhen Ehe P ow it ydoen Bs28xt el dE4 18 |
predet er mi fetcable@ brdeguriali gealihe VOIEHGER) of resin |n the col um per

hour. 33. Rgocess @ﬁ&@égsn%d&ﬁh%c_ff t6l abde 2% t@1§¥ms chargactgqi zed in
east one probe for detecting, the

that the safety neans e at ,
tenperatur%h%?g?%%rlﬁ?érgg h Bérﬁ%ﬁdgygﬁpﬁﬁPOWQMﬂ%ﬂgqs§?¥P%b%?aé§ with the
bed of resfnr384plat@mbssnacmmﬁﬂmng votlonanofadd@tiven8 40 Bdutral

| so, b I
Functi oni rgt 97 Bae BT e SRTVT e ldeh 185 1 nEOBFBEkes! YhchCas t he

eIectriC|tyea&ht@meoancgnpcessédoalcaSmpphy andior bo vactuattimwa.of an
emergency syitch. process according to one of Claims 1 to 28,

characterized in that at least one of the beds of at
least one of the resins used is provided with safety
means capable of triggering a rinsing of at least one
of the beds when an anomaly is detected in the progress
of at least one process step.

30. Process according to Claim 29, characterized in
that the rinsing is carried out with water, preferably
with very pure water.

31. Process according to Claim 30, characterized in
that the resistivity of the water is greater than or
equal to 18 MQ.cm at 25°C.

32. Process according to Claims 28 to 31,
characterized in that the safety means comprise means
for measuring the flow rate of hydrogen peroxide
solution through the bed of resin, so as to trigger the
rinsing of the said resins when the flow rate value
measured is less than a predetermined value of four
times the volume of resin in the column per hour.

33. Process according to one of Claims 28 to 32,
characterized in that the safety means comprise at
least one probe for detecting the temperature of the
hydrogen peroxide solution which is in contact with the
bed of resin.

34. Process according to one of Claims 28 to 33,
characterized 1in that the safety means are also
sensitive to abnormal functioning of one of the
services used during the process, such as the

electricity, water or compressed-air supply and/or to
actuation of an emergency switch.



