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invention relates to an anion exchange resin 5 packed tovver h@mm@mmummmmm
specifically, the present invention relates to an ani on exchan

packed tower, which can be used partiegularly suitably for purifyi ntssase
hydr ogen peroxi de aqueous solution steadily and safely w thout an abnor nal
deconposi tion of hydr oj¥RONcEXRHANGE 1RESANKkBACKED TOWERe | nve

known to purify a hydrogen peroxide aqueous sol ution by passimmmmmmmumuﬂ
a cylindrical tower packed with an anion exchange resin. 15 Su

| nventi on However, the above-nentioned prior art has a problen1th

hydr ogen pesodi 82 PRY UeGeRpose abnormally to generate oxygen gas ( which
accurrul ates in the tower and explodes to break the 20 tower in a renarkabl e

case. An obj ectqpf ﬁf&&f@&ﬁ@bntﬂ&ﬁ”ﬁé?@té§ P alr QY1 8¢ St rexghange
resin packed tower, which can be used particularly suitably,for purifying a

hydr ogen &J’:Qéh?c%hvﬁeg:“eﬂkiée %é’éiﬂ‘c%if}?d't%ﬁwggséﬂ %%%’Mﬂ%i&ﬁf&e%gtégnor mal

deconp05| ron o rogen per oxi presen ion prOV|des
an ani on gxchange,resin packed_to 09 hol | n an_ipner of a
space of ‘Pleaf’oa@?,onl FERREOE Ss 558 g'ent ;?ﬁ‘gn Wehan qés??l“' €pHER d The
present invention also provides a process for purifying 5 a hydrogen

per oxi de BREELGRLBLYSUItably £or é’b‘ﬁﬂ'lflysié’g 2 H@%Pgsn&elb%&%aqgeﬁyar ogen

per oxi de aqueous solution through an ani on exchange resin packed tower
havi ng noSPsPEHAP sifeddiphapdgdfely without an abnormal decomposition

of hydrogen peroxide.
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Background of the Invention
It is known topurify ahydrogen peroxide agqueous solution
by passing it through a cylindrical tower packed with an anion
exchange resin.
15

Summary of the Invention

However, the above-mentioned prior art has a problem that
hydrogen peroxide may decompose abnormally to generate oxygen
gas, which accumulates in the tower and explodes to break the

20 tower in a remarkable case.

An object of the present invention is to provide an anion
exchange resin packed tower, which can be used particularly
suitably for purifying a hydrogen peroxide aqueous solution
steadilyandsafelywithout anabnormal decompositionof hydrogen

25 peroxide.



of a space of the tower, in which space the anion exchange resin is packed.
10 Brief Description of the Drawings Fig. 1 is a flow chart show ng an
enbodi ment of a process for purifying a hydrogen peroxi de aqueous sol ution
using the anion exchange resin packed 4ower in accordance with the present
15 .invention. In Fig. 1, an anion exchange resin 4 is packed in a tower 3
equi pped with aThespresknandn¥rendien grdoidetbeanodiien exdlyshi@gareds oxi de
aqueous solution is fed to the tower 3 continuously froman inlet 5 ; and a

purified HUHQGER RRITOHA R WROBS138Ubh0AN2Inhart RKEN Qﬂtaoél?é&@ dpwer 3
continuously froman outlet 6. Fig. 2 illustrates an enlarged figure of the

nozzle 1 afh kigez0veh #n1DR&pAed fRs Glibl gﬁcﬂknfg%ggbggﬁn{ﬁa@ée&

characteristic feature o € anli on exchange resin ower 1 n

d ith i 0L ] i hat. th hol
ccoordance D AL EARDkal BIEOOR AN st ol 85t BURE R MR SR A o0 o
i s packe the present .invention tgﬁg%g@”‘ "hol | ow' a hol | ow,

‘s

d . | . _ean
whi oh fray hBYA=RIR) R SHERL 4 ARA 5] WRER SO LS ARG S ESR hange
resin, when the anion exchange resin packed tower is used) for exanple, for
puri fyi ng of RPEFLRE R PEAERIER PERAETGE 2GPLRIHFOLitilon Ehedueham agion
ani on exchange resin packed tower generally has (i ) a nozzle to discharge
t he packed®xmiiange xeisdmgeachedetpriesuraving mo thoddowaon g inperofathe
renewal thereof , and (ii) a cover to open or shut the nozzle, an inner end
surface ofof hespaere eft tbead ovwavedn(winkotelspaceovke ariovm ekghtthgearésin
hol l ows froman inner wall surface of the tower. Nanely, said inner end
is packed.
10
Brief Description of the Drawings
Fig. 1 is a £low chart showing an embodiment of a process
for purifying a hydrogen peroxide aqueous solution using the
anion exchange resin packed tower in accordance with the present
15 invention.
In Fig. 1, an anion exchange resin 4 is packed in a tower
3 equippedwithanozzle 1 and a cover 2 for the nozzle; a hydrogen
peroxilide aqueous solution is fed to the tower 3 continuously
fromaninlet 5; andapurifiedhydrogen peroxide agueous solution
20 1is taken out of the tower 3 continuously from an outlet 6. Fig.

2 illustrates an enlarged figure of the nozzle 1 and the cover

2.

Detailed Description of the Invention

25 Acharacteristic feature of theanionexchange resinpacked



surface of the cover and said inner wall surface of the tower 15 do not
formsubstantially the sanme surface . As a result-, an end space of the
nozzl e inside the tower has a hollow, which is forned between said inner
end surface of the cover and the noziée; and therefore, the holl ow hol ds
easily a substance present in the tower such as the anion exchange resin

and a ”at€6%2Lj&Pa§8%2$aQQQEﬁS&FQh&‘ i fﬁk&g SEENANIRA L S o @D ON
exchange reéesin packe BWer i accordance wi Ee presen? iNventlon can be
made by u§in a cgier having a sh@gﬁ ich doesgﬂgﬁ form sugh a, hol | ow,
namel y, (BRSIHPOFPHLR FhiBPET Witk GnRtPERY OfuF PRCE Hoked S EBSEANti al 1 y
t he same | evel 25 surface as the above-nentioned inner wall surface of the
tower  4SPagghpiaplon exghange rosyn ispagked. Inthepresent igyaptighose

i nner end surface sticks out inside the tower ahead fromthe inner wall
surface otheheexmmemoldew .| Meansaficlol How; giktgh mas hdokdh@ hyayegdadnt i oned
"cover, whose inner end surface nmakes 5 substantially the sane |evel

surf ade apetrbridéaqemrd isodadionner amlahionr éxchanfet hesinmwwtierakbBe neans
a cover having a shape capable of formng a hollow, which however cannot
hol d a subfitencexphasgat resihhpatkadr toweshapeusédt hfoaneaameiehafge resin
packed tower itself 10 in accordance with the present invention is not

limted, padikgingual hyasybendpéeakiddhegasbas sythanea.resin packed tower
can be used in a simlar manner to that in a conventional anion exchange

resin packed towa{i1d 4§ gEwal @ RRh U £ BRRBAnRSEEs PAGESkdd tbhgrani on
exchange resin packed tower is not limted, 15 and may be a conventi onal

one. Vhenag,0¥di 998RPEI PYIls: AUIY atldPbnt HaRAEHsh R bhBHANSLY

t hr ough tﬂe ani on” exchange resin packed tower I n“accordance wt

pr esef& i 9&8%'8& fo?ir tR%”cE%éPgaE %413{;‘}_&%989 the renewal thereof, and

(ii) a cover to open or shut the nozzle, an inner end surface
of the conventional cover (namely, coverknown in the art) hollows
from an inner wall surface of the tower. Namely, said inner end
surface of the cover and said inner wall surface of the tower
15 do not form substantially the same surface. As a result, an end
space of the nozzle inside the tower has a hollow, which is formed
between said inner end surface of the cover and the nozzle; and
therefore, the hollow holds easily a substance present in the
tower such as the anion exchange resin and a material to be
20 contacted with the anion exchange resin.

The anion exchange resin packed tower in accordance with
the present invention can be made by using a cover having a shape,
which does not form such a hollow; namely, (i) by using a cover,
whose inner end surface makes substantially the same level

25 surface as the above-mentioned inner wall surface of the tower



per oxi de aqueous solution, the follow ng superior effect can 20 be
obt ai ned. When the hydrogen peroxi de aqueous solution is brought into
contact with the anion exchange resin, a small anmount of hydrogen peroxide
deconposes to generate heat and an oxygen gas . However, the
above-mentioned deconposition heat is Fenoved out 25 of the tower together

with the ngfﬁgckegm% GRCAFIE QAU eiRosE AN ED, BERIRaRRS an on

exchange eSI n p I N accor nce t 1 nvention does

h hol d t he hyd d
Mner el Pt SGrERde.S6i kS, 4E ALY TR e 2B RS Fikm BneL 1BRsRge
resin 5is acked I nci dent al , t he case of a conventlonal ani on
exchange Y’@E]lnSBEE-REG PHvkhe h’ﬁ%‘f% (af‘%lilltﬂ}stt(?%dd iﬂh@%@dgeﬁeﬁéwom de

aqueous solution on an inner wall of a space of the tower, in which space
portion tBeadbayecrendigaedesisPVr pavReas dnpesiand gurgereudakiesuat i on
happens ow ng to a nmechanism 10 in which nechanismthe foll ow ng phenonena
1 to & ocsubstentinddudihe same Hyvebgunfpeeasi e decvaposntionedhianis | ow to
generate heat , which is accunulated in the hollow w t hout renoving out of
the towerwalk 8urFfheeacfutie at@dehtadls@insens d enpeyr@thaveingn a lskapeci nity.
3. The raised tenperature accel erates a deconposition reaction rate of

hydrogen gepasileaf formitey atetl e vt dereneest cannotdaslid 83ubsitance
deconposes 20 a | arge anount of hydrogen peroxide to cause a dangerous
si tuati onprExafe! enCeRRataibye Exanple 1
A shape of the anion exchange resin packed tower itéelf
10 in accordance with the present invention is not limited, and
is usually cylindrical. The anion exchange resin packed tower
can be used in a similar manner to that in a conventional anion
exchar;ge resin packed tower. Further, the anion exchange resin
packed in the anion exchange resin packed tower is not limited,
15 and may be a conventional one.

When a hydrogen peroxide aqueous solution is passed
continuously through the anion exchange resin packed tower in
accordance with the present invention for purifying the hydrogen
peroxide aqueous solution, the following superior effect can

20 be obtained.

When the hydrogen peroxide aqueous solution is brought
into contact with the anion exchange resin, a small amount of
hydrogen peroxide decomposes to generate heat and an oxygen gas.

However, the above-mentioned decomposition heat is removed out

25 of the tower togetherwith the purified hydrogen peroxide aqueous



25 In a cylindrical packed tower (dianmeter = 800 nm hei ght 6 - 2000 nm,
which had a hollowon its inside wall surface'to hold a hydrogen peroxide
aqueous sol ution and an ani on exchange resin, 0. 55 nB of an ani on exchange
resin, a trade nane of DUOLI TE A- 368, ganufactured by Sum tono Chemni cal Co.
( Ltd. was packed. 5 A hydrogen peroxi de aqueous sol ution was passed
through it .. The abqve-nentigned hpll ow was nade by a nozzle for

di schar gi %Wﬁ%%ﬂﬁEh??gaﬁﬁnéhpr%@%%noﬁfgﬁanﬁerﬁﬁ r PASEFeSn 59%6E Hhd
surface of a cover for shutting the nozzle. The hollow was found to haves a
vol une of agsORdans® WiSh the Araseat LpgeRbiAnt fremRftofenNepRr Bl Wueous
sol ution had been passed for about one day, an inner pressure of the tower

i ncr eased t@hholfuthe hy@iregencperoxbde Bmieaisc8apusiongen @ hpaesgeall
peroxide . As a result , a pressure-relief valve worked by neans of an

i nterl ock cfeqgepeae 06 sadlktewerhdmpwbishrspackbtEearplan éxChapgeate sin
Exanpl e 1 was repeated, except that a packed tower having no hollow on its

i nner @al |iss waioked .t dnedldénthe 1§ydiagenepeassi e aquatren SOdndl eanigrd t he
ani on exchange resin 20 was used (see Fig.1l and Fig. 2). Even at the tine

when the lagdHeare BEs Ol eower HlwilnPa Had hees Hass elefligfadSydays, an
i nner pressure of the tower did not increase abnormally owing to an

abnormal GRGIDCR] W ds RKARRALR BRI 8K Rne@NFalNCoBr £5SpE8a 6L | e 25
valve did 'not work. ‘As a result, purification of the hydrogen per oxi de

aqueous sqldyd,on; £oul Anhe, £88 Hhet s BH e hh 88 % cHatRd 1ds AR sS Gl da,

a possible dangerous situation happens owing to a mechanism,
10 in which mechanism the following phenomena 1 to 4 occur
continuously.

1. Hydrogen peroxide decomposes in the hollow to generate
heat, which 1s accumulated in the hollow without removing out
of the tower.

15 2. The accumulated heat raises a temperature in the
vicinity.

3. The raised temperature accelerates a decomposition
reaction rate of hydrogen peroxide. ‘

4. The accelerated decompositionreactionrate decomposes

20 a large amount of hydrogen peroxide to cause a dangerous

situation.

Example
Comparative Example 1

25 In a cylindrical packed tower (diameter = 800 mm, height



8 Cains 1. An anion exchange resin packed tower having no hollow on an
inner wall of a space of the tower, in which space the 5 ani on exchange
resin is packed. 2. The ani on exchange resin packed tower according to
Claim1, wherein the anion exchange regln packed tower is for purifying a
hydr ogen peroxi de aqueous solution. 10°3. A process for purifying a

hydrogen pepoyodfmaguUeRRUGhSRAEtA tiol MW Gh G rHinkSisdd hea 1St efurdfadeass ng a
hydr ogen peroxi de agueous sol ution through an ani on exchange resin packed

tower havihgddn® nRRidoYénope 28x 1 A6 Fquedids eélaﬁeﬁ%@fantgﬁiwwcmn@eﬁ
whi ch space the ani on exchange resin is packed
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L1I0% & ()-'@10%\ T\ & ()-: XnqdE! @0% & ()- !'10% & () -
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had been passed for about one day, an inner pressure of the tower
increased abnormally owing to an abnormal decomposition of
hydrogen peroxide. As a result, a pressure-relief valve worked
by means of an interlock sequence to release the pressure,.
15
Example 1
Comparative Example 1 was repeated, except that a packed
tower having no hollow on its inner wall surface to hold the
hydrogen peroxide aqueous solution and the anion exchange resin
20 was used (see Fig.l and Fig. 2).
Even at the time when the hydrogen peroxide aqueous
solution had been passed for 18 days, an inner pressure of the
tower did not increase abnormally owing to an abnormal

decomposition of hydrogen peroxide, and the pressure-relief

25 wvalve did not work. As a result, purification of the hydrogen
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10
3. A process for purifying a hydrogen peroxide aqueous
solution, which comprises the step of passing ahydrogen peroxide
aqueous solution through an anion exchange resin packed tower
having no hollow on an inner wall of a space of the tower, in

15 which space the anion exchange resin is packed.



