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of SBR 2' SQ‘FP‘B)%@‘%\QIPons { v searatigm mank glavipko =a edi-aqet aiynef {L, 800
55 mm SBR Birsh F¥ele) n%\aothly separ ated and tr%nsferred vvrthout bei hg

substantifally uenced by varrations 1n the fenperature of slulcingfwater
[err] betV\1 i rQ, arkV i=n 30 s- fi6owm/ftet ¢ Caet Wserr B0 -and a@hirerf ]/ hr
(12 affd 16" Because of this operatilonal stability, the prbcess

of the preégggndry.@gglon enabl es resin separatlon to_be perforrred in p

fully aut O(r@éégn@r@grémztended way: 7 EP 0 2R3 :33Y B11bhe P6o8ddT pf the
present i ' e—additional—advantage- .oi__s.r_n@l.r_c.r_t_)u_n_.eq.u.r_prrent

desi gg ag tsitdesgteprom|Figs. 1 and 4. Further e, %e%%at on
and trancf&se@mdbeyqabajor med vvrth the conventi Al | nf)'1 oyed‘

concent r atromof—restm—sturry—tihat—doesot—rnvotve—any—potenttat—of—t esi n
wear. In the process of the present invention, part of SARis also

t r ansf er r elihet presant isvantons comdigrastichyadxpaimentatiok tiat whengivd fivatrcyols bith&Bétoatt anditkirds 0

t r ansberstapd WSs\Reriorthdd Vothcstuiningawatee S rpeiod sipplidel dt @rivi afi Bomocoht, acmalier Rinoula GH
used as rasidualRER? fhatchddgn FigBIRforiérkn thertank thaw whab ferained #ehhe first staprves perforreed be
prevent €d progess Icberelanachigried a sigrificeel decredse drs the Hipally emaifiing SRS & dis jcampasgsawiths e
Pat ent Nocespbyiegdhe pracedes pf Jekansier hadtheery pamplatrd. Thiv syl eonld bepmpipiged as
separated and transferred al nost conpletely in a separating/cation
regenerating tank in such a way that go residual SBR will occur in that
tank. This provides 10 for effective prevention of the generation of R-Cl
or [err] formresins due to contact with the SAR regenerant HCl or [err].
The purposes of the present invention can be satisfactorily attai ned by

. perform ng t he frrst through th|rd steps descrlbed above | f strlcter

. o, o - S




first step process | second step + first cycle 20

process |1 1:”35% step - + second step +
second cycl e third step 25 In process an additianal cycle of the second
and third steps is perforned following process I. In this case, the flow

rate of stowdwsi BOprogéssivel inpehsingdhd suppiin of Sllidirt watey Gom LYT = SeCONAmieémtbidybd intthe
steps i s fieidyeaaskite ssoriOdnp 2tire Gteps bolLVihe0 € 26 @/hdin ti e Sydle oftiikcsoedny asdaid | Ng
a hi gher stbmwthedbrgthodf 51 indicatanigin\iig. @ bacamdsepragmssivelye smalinin soch & wvey se tm addlises/Cl e
of secondefientiye fitting of thetperisles ASBBI¥edul e of the supply of sluicing water in
each~ofs t he Tpe efficenceof the igansferiof SBR 2'dhtynirer inpreasath bypetforningtihecthitd @gle of second and
Fl oWt at ethisd stgqrsuqngqrrﬂg same g«pndrtrgnglggjm thegsepgnd eyalesbut according to the experiment conducted by
Process ¥ Prepens invepiogsyresults satistactory for pragtispl errpoq_es/were gﬁalneg by performing the, prpTess ug v/

. jo thenthied-step ff the & / z
é _ iomn.? hr Qﬁﬁt)tp(lpl sg;qj:té; of ec;fo?:ess L preLiq/lnvmlgrg is he_[%,mgﬁr rﬂescrledeLv ll‘il_t\l,lal’ -6
- 10 'y elpEECe oG - Jfrst the prpegpures. 8 et oot
[err]: LVFlrstst Q 16 mhr (second cycle) 50 third step
[err]: LV -16 nfhr (second cycle) The present inventors confirmed by

exper i ment akhLa. {ehah 1746 BpJch?anE'bEé&aéﬁ § WteOf supPfed SE£2RAs 805k Hﬂh&@ep’iﬁte%@ps
vas perf OmBg redntdad Shd!vid Bibra\ak n%ehnaga t?\b'rpabéeﬁ%&l?esﬂ da i9Talidwea tc;I-Qettiy ,
a snal | er vafR g ndis Jr@@ﬁedmnd%lﬁzea(m 8 aRdsibidingWelor O Jaref SapNBAlati 1w falds (VK
than what off £reiheshdf temmi, Rpdctively| soSds @PiranBISr tReSgréidr FRElof SBRRAS AT AoR rdgendrdlie eby
achi evi ngtadk @btGhdvin) RidNalvéle esikPSpenddn the finally remaining SBR 2' as
conpar ed w tihthisrsepesscing wdtee iis supglieq thecnigid the @geraédidteBsRidingapiel 11 ndi dtlougie e lower
corrpl eta@ d watdrdoliectingsunit 110 @ inl the hrior ark s ai resaitl obistrdduction Bivaier Brdigs 89 |dBkal fpiples oms

y \pr ogr eteinkahgdisteeivicngined 1: S48 SippbejowIBRS2 foimsi aptiomatychedf rom LV = 6 - 10
rﬂhr enpl oyed in the first cycle of the second and third steps to LV = 10 -
16 m hr i e pepuaing iR Z forn &o apightndoatedt B16 dpwarivpler plioefing ulitkd: t he | ength of 1"

indicated. in Fi 4 becones progre55|vel smal |l in such a may as to achi eve
ef fect i%e, Il"P't’? s gpenag) and compressed & 3t:the sgme time, ypf %’rﬁf’?“ﬁf"’a{ehe
transfer ’d rssdff'mﬂtttr@rgh. '699 ﬂfa' ip f’“&‘? U

second an ] 9%1%" ﬁ°t‘ﬁ °s§ EBfr} 3'83 but
accor di ng f h?}‘ V §JS’§L°@LP val'(? >
satisfg tQiEa 1%y FQE &qu,s 4d"’er1§‘o ﬁ\ tr% S
up tO tﬁ M%eewa vep! .rP rmf'%rpﬂ?%ﬁ§s

of the prg&,g&ng,n\égntlon |s eun er described vmth par Icular io

r ef er ence t Qshl Geutt b thEderp?JceduFdQereﬂ&tﬁ%#'i‘%th@her@fb&ﬁ&%%f the 3wRr WAS ColeRHg -unit
First stepg ;svaﬂgu&&alfe ahidint bf SBF 2 rORMMRYn 8B thnk RGYNBSENH B valAbtdighbrinan B0 op d
at a raketetotdfSBR12 M hr to separate the is mxed resin bed into two

| ayers. Valves 16 and 17 are then closed and resin SARis allowed to
settle. Vabawedstgd and 18 are opened and pressurized water 8 and sl uicing
water [err] are supplied at lowrates (LV) of 4 - 5 mhr and 2 - 4 n hr,
espect i vel Walve a1 iqslosed and havkwashing ia perforrees byrsupniving beckwaBiRg watetihwitiy valyes 16 and
r egenersat ibheingdefkonemdwo dhiipe inules latey yaiveci 9ds epenadand peﬁwwatermetwfﬁuaphg@ gtV of

sl ui ci ng \7\%1t tsrmrhs l‘r’p"ﬁl‘”la@tlat WP\b'EFg'H“‘IdPF@d Suanaualy a’t“eb%‘l“tﬁs@‘i‘% i@s“'tn%)t
t hr ough t"’l"ﬁt‘?’cﬂﬁ 4 ‘i‘sb o n/pr i 8T°V'€?5’t ‘?V 't'"gl"(ffeéé bg;mng'é ?teé water 3°an;
result of I

inter rredl "%Y’ g‘? op "%\H"S%?mf ) sufiage fayor of
o er g S @@8@ e %@ 5&%?” B By rq%ﬁews? oy Bflpming
col l ecti ng un|

Third step:
60 Following the second step, a settling treatment is performed. This may be done with all valves closed;

alternatively, sluicing water Q2 may be continuously supplied with valves 19 and 17 left open. All that is
required to accomplish in this step is to form a stationary SAR bed below the lateral pipes 12 on the
intermediate sluicing pipe 11.

In the next place, valves 19 and 23 are opened and sluicing water Q2 and pressurized water 8 are

65 introduced at flow rates (LV) of 10 - 16 m/hr and 4 - 5 m/hr, so that the particles of residual SBR 2’ are lifted

in the water in the freeboard and transferred from the tank with valve 9 being opened. This step is typically
performed for a period of 5 - 10 minutes.

Process Il may be performed in the following manner.

9



25 - Valve 22 is opened and conpressed air is supplied; at the sanme tine,
val ve 25 is opened and the wat efgpl fgeeboard i s drained through a
freeboard: drain pipe 24 that is disposed 200 - 300 mm above the open end 4'
of the resin transfer pipe 4, until the water |evel becones equal to the
posi ti Opirspéteg: he drain pipe 24. Then, valves 22 and 25 are closed and val ves
16 and T7are opened so that backwashing water 3 is supplied at a comonly
enpl oyed fsaasesiapecdst = 8 - 12 mhr). One to two mnutes later, valve 21
is also 30 opened and air 15 is supplied at LV of 40 - 120 ni hr so that

f | ushi ngtepvott durgingtSRB-2) fiers the oeighbaihpasiof the davakweatar gejlecting wit nd air is perforned
untMl the water level in the tank approaches an upper water collecting unit
26. As a Semepgin@focesibse procedures, residual SBR 2 in the nei ghborhood of
the lower water collecting unit 10 is purged and the anount of SBR 2"

remai ni gepondstem@d Arstaycle):s reduced to a | evel not higher than 0.05% of 35 the

total”SBR Second Sc?ﬁfio ﬁeg#tg sfifih ek S8 SRR o BE KVESRI . b SeRBL hareipd DY

suppl yi n #ﬁg and 40 17 bel hg t open. Two
to threétg‘i’dsr?ut HEPIOIIME 19 i s opened and sluicing water [err] is
suppl i eq,hlpdtst in kst of: 16 mhr. Sluicing water [err] may be introduced

si mul, ckwashing water 3. As a result, a linear velocity of
8 - 13 b 35 Y (ROHo 6 hxipt A GIKIBAG MetBOQY B eipiich 49 €V OV £ Them/iviik eurmoeslinad this

sl ui Ci Ngep IsPBrickhed i dbButlsYhifttesat | east 20 mihr is created above the pipe 11
by the conbination of backwashing water 3 and sluicing water [err]. In the

second Sb&nd stoBfh sdcondeyg@dd in the previous step is carried to the surface

Ia erpof 45 SAR 1 and coll ected as SBR 2'. The purpose of the second step
ti sf e8atneras Inythesdcandratap db thefiest Evslerskeegt that skiging Sater @ insyppliedst LYTPfi 104 16 ¢ ep

so Frabir [wittnivalgp 20hbeingeoronag instesd of walvsetd: Itisiificos thah thireiep BPofikMebiondRPUt Thi s

may be duwteswi th all val ves closed; alternatively, sluicing water [err] may

be continuously supplied with valves 19 and 17 left open. Al that is
requ@eiﬂﬂﬁéﬁﬂiﬂ‘iﬂfrﬂn this step is to forma statlonary SAR bed bel ow

t he Iateral p| pes 12 on. th t d at s| yi.ci n e dl ek % E\pgf 194k
I d
e Eug;at e S ST

m hr, résen ||R/%£t &EA Heteiffter (?e.%rﬁl lmthS reéce g\ﬁorltlﬁgf befpibd add &mpab®Re | N

the f Ea u.a i oy il 5 43S BEmABSRAGut Thi S

step |s y '5 eggg gﬂﬂg e éa{m@nmrl o 10 m nutes. Process || may
erforne3 I'n t e tollowng nmanner. EP 0 273 339 1 First step: Sane

as I N Predmpsative Examplest €p of purgi ng SBR 2" from the nei ghborhood of the

| owerggwater—cottectimyg unit 10: Sane as in process 1. Second step (in first
cycle): 10a Sspamtichankayigineside|diateegft1,800 min st aiheightef 5,000gnm fwes pdckddsyith a
suppl i eahisiire biV4,500 160f Dowé@rTEE50C l(derving fab iSAR)sant! 2900 t loi Bowek® HG SEOAEBR)OA st f or
about 5 tiahsf ipips .wad Inistaltbd S thp tfnk in such g way thetl its)openl énd3rorid ba positienes enctbe gentral

ept  takiabf td tankcind §50mindelof therirteriace kotyepn separatgtiayery oG3ARGaNnd SBB- nf hr. |t

suf oes t Niet SAhand SBRoysrq intimstelyf mikedethe followingistans were taken.t es. Second step (in
second cyd| Resin sompratiomy hackwashingBackuashingvaler & Surplied: fpr S0 minulos %féoé‘@é .%t t hat
sl ui ci ng Ratranefe[riag SB RlssBF‘é'(i‘Pﬁ?'ts@HedaW"L‘Ue lgyer pgter coflpcting iyt at/\H‘ﬂ '58 Bei ng
opened mé’leé'BEP’UFteK/‘a’f' 91‘!9 fMces that this step is performed for

b 5
gf O?Lg ¢ Iml’ L Pt C:k X ‘ﬁgﬂ :%gf easuredc anmeCfXﬁi‘éE %gtm?esa&tek' %tht?an;fgp fSt ?-8

ifr Yhe
- 16 mh e arl th :
Chis Steﬁn%c::o of i ¥§f depth 2. hG'al Oul%?% i%ﬁ ‘ﬂ?&r&-tatbh% ?% Gewitnt ha

50 Comparative Example 2

Following the procedures taken in Comparative Example 1, residual SBR 2" forming around the lower
water collecting unit was purged employing the same equipment and resins. After the water level was
lowered to 300 mm below the resin surface layer, backwashing water and air were supplied to said layer

s5 water collecting unit for 4 minutes at respective flow rate (LV) of 10 m/hr and 100 m/hr. Following
backwashing that was conducted for 20 minutes at LV of 10 m/hr, SBR transfer was performed according to
the following schedule:
Transfer from the lowsr water collecting unit: LV = 4 m/r.
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30 " The present invention is hereinafter described with reference to
wor ki ng exanpl es and conparative gpXpsda @5-g1 t shoul d, however, be noted
that vari-ous nodifications may be nade to these exanpl es w thout departing
fromthe scope of the present invention. Conparative Exanple 1 35 A

separ at | Transfefiém thawppeg water doliegstingenidiLdres ehr.of 1, 800 mm and a hei ght of 5, 000
nm was pBwitiont tdmiidetes. m xt ure of 4,500 | of Dowex[err] TG 650C (serving as
SAR) and 2 To0@sults ef siwndkTablerdd TG 550A (SBR). A resin transfer pipe was
installed in the tank in such a way that its open end woul d be positioned
on theé cBRmPlal! axis of the tank and 150 nm bel ow the i nterface between
sebe(rate | ayers of SAR and SBR 40 After SAR a SBR wer e |nt| mat el y

m xed, the %P?’?M' Cpmp: 113 y’“ ’@E\ﬁa“sem ng
Back hr"Pt é’F" % |RiRgy 1f Fﬁ‘ ?;E d with the same
T?gn\é\?; gcwer@ %@B“”ﬁ rﬁﬁ; %s'r Yer e g aefr?faceun. t

at LV'of" , and fromthe upper water collecting unit at LV of 4

m hr. Th I Tapl e 2. 45 The amount of residual
SBR wa §1ch$?an E of '%m1”sgglrb§1 §Pd res: after SBR transfer was

conpl et ed, the tank was drained of water; uniform sarrpl i ng was conduct ed

for eaggh resin a"cr :n thc ui rcctitm“ﬂa‘f%%a ept-h—ard—the—amreunt  of

resi dual SBR vva; raV|t tional s %)aratl with NafoH 50
Conpar ative Exa s %‘g PIPEY I ks ?ﬁ—? npar af i ve Exanpl e
1, residual SBR| 220 nm he | over v : ®ne‘t %E lngva E t was

pur ged enpl oyi n gb% dhﬂr&% “and resing r{l evel was

| owere@d to 300 surface Iayego ackvvashl ng wafer and air
we supp| i ed t collectihng ||m_t for 4 mnutes at

respective flowrate (LV) of 10 n1hr and 100 m hr. Fol | ow ng backwashi ng
that was conducted for 20 mnutes at LV of 10 mhr, SBR transfer was

perforzgeﬂmmiﬁﬂﬂﬁ'o the follow ng schedule: Tr ansfer fromthe | ower

wat er “tol | ec LV = 4 nlh 0,273 3 Bl Tr er fromthe
Upper vl e P8 T ‘“Y{.EF e qu"np"&d P 1 BOP BB SRATRE REL) Py
results are spﬁgwn In Bi'e ef IrF"r’ple 1 A separation tank of the sane

type as Hﬁfgdn Conparative Exarrpl es 1 and 2 was enpl oyed except that the
separ |ﬂg—t+ansfer pi pe 11 was nodified as noted below. This tank was

packed Wi t RlcRg waR R, ) KpHIBS atdY of 519 hr. PRERLUAYIvatel sUpPiSE Fb e\6p SPiRMRIKGSLV and
2. Resi Netlaafks sty@;;%rag,&;.,ﬁer(ﬁa(:hor“{anu'ee@cordance 10 wth process 1. Structural

design of sluicing pipe 11 (see Figs. 1 - 3): 15 Nunber of
| at er al pieP6fpurging SBR 2* from the neighborhdodlontib @ewithr Gallbcinglenitli amet ers of | at er al
pi pessd2T 357 nmx 427 nmm Dianeter and pitch of orifices 13: 4

nm err] an0he @atemieveewassioweraiin D0 gyt betowl thd aurfade rpsipiagar. Thereafter, bazkwashing weader net
of 60 - &d arepete spplisditedhe ibver watentolecingdinif fof € minjites at respective flow ratds5OV)rofrtOndt ance

bet ween #ndaf@imar.[ err]: 50 mm Operating procedures: 25 First of
al{l ,, backwashi ng water was supplied at LV of 10 mhr to perform backwashi ng
f or” 160 nEeperdsierso as to separate the ni xed resrn bed |nto two | ayers. First

step: 30 Slujcin vvater su ied at LV o hr. Pressurized water

lied froubs eg E plief i the on{errwatﬂ: colquiir
For 20" nfs g é%jﬁ wﬁérjgwﬁ@ 0 e Ve o e arﬁ%gtﬁtsa%r kg
wat er éOPIPe E Wmu

Third step:

The supply of backwashing water was stopped and sluicing water was introduced through the
intermediate sluicing pipe at LV of 14 m/hr while the resin layer below the sluicing pipe was allowed to
50 setlle. Thereafter, with the supply of sluicing water being continued, pressurized water was supplied from
the top of the tank at LV of 4 m/hr, so as to transfer the residual SBR 2’ for 10 minutes.
The results are shown in Table 2.

Example 2
65
The procedures of Example 1 were repeated except that the distance (L1) between e and f was
changed to 180, 80, 50 and 30 mm. The results are shown in Table 2. - B
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The water |evel was |owered to 300 mm bel ow the surface resin | ayer.
Thereafter, backwashing water angp gips¥§y g1 Supplied to the |over water
collecting unit for 4 mnutes at respective flowrates (LV) of 10 m hr and
100 mhr. 40 Second step: Subsequently, backwashing water was supplied to
the | owéxammet®r collecting unit at LV of 10 mhr so as to perform
backwashing for 2 mnutes. Sluicing water was then supplied through the

i nt er medi athe pedcedursis rof) Exdmpie T weroJepentad expeptctbat (the pekitidnjofrd, lar the Afierfate bativest ep:
The supgerarated resicRyRESs Masepdaagus) to heposiion shthe opancend o the rRginviransier pinade = 0
intr oﬂucﬂ?ﬂ of ¥ B GAOY K prsiios phisidionercend (g T r5Agi The repultsiae hpwniin Tebig Ar  whi | e
t hemresin | ai/ier bel ow the sluicing pipe was allowed to so settle.

Ther eaf th the supply of sI ui ci ng vvater bei ng conti nued pressuri zed
wat er was |edfromtheto hr, so, as
transfer cto%'nc gﬁﬁg o i i) E?‘ﬂ"l‘i’[?t eées'"fﬁ%a'ﬁ“%’éfﬂdtt?"ﬁ?é"% ﬂ?ﬂf\’/ﬁ“‘?drf" Tabl e
2. Exa f g rocedures nple 1 were repeated except that the
di st anceyLdnklorcdsdieen e and f was changed to 180, 80, 50 and 30 mm The
results —g-r—e—né]#ﬂm—r—n”ég Tabl e 2. EP 0 273 339 Bl Exanpl e 3 The procedures

of Exanpl erirdi, MRkwashifPRA s Sdphdelat LW 3E 10 MAr PR th bR badilwashihg T §o miHues f ace
bet vve,enu.&mmamzeeebsﬁ,@stg gbpgratg@rnﬁ,twmﬁe@rade equal to the position of the open
end 4 of the resin transfer pipe (L2 =05 m) or 50 nm bel ow the position

of sai dFgpetep:end [err] = -50 mm). The results are shown in Table 2. Exanple
4 Using the sanme apparatus as enployed in Exanple 1, resin separation and
t ransf er \uicingeratep (Gripwas supdied atdYof é&muly. Ressivizbih eatbrodds Guppiigyl feohihel top of 1hé
pr oce8 s tank at LYok myhr.Tdis step wesipariersed for P& minutssackwashi ng wat er was supplied at
LV™ot 10 rrlhr so as to perform backwashing for 10 m nutes 15 until the

i oP 3f Ry | i sl 9f thpdgwer watgricaliecting et S| ui ci ng water [err]

was suppl i ed at LV of hr. essurized water was supplied fromthe top
of the 20 gﬁﬂt"' ef_‘(’/asd?‘” len‘f’ Ao "“’N‘i’P'Q‘” $es tesi dayer, Backwashing watey apd ajpvere
St ep Bt SyRRiegitnie Sipy wrter £Rligeing Ikt forh RS AR 3tgpdLY) QIR REard 0BT ect i ng

unit: ngoo}q@;tgimth%vdes! RS | owered to 300 mm bel ow the surface resin |ayer.

Backwa were 25 supplied to the |lower water collecting

uni t for 4 glpih@s nddyihing Gabl %S SuBliss tol thelowd? wad? cBi %rw £19%P0¢ 1o Wme §econd
TP oo n il oG Al W e o s Eu o he aa.afa?i@dn '"Mg
the | oWk 5 WiHus 2 df 8 #inrNY unrt at LV of 10 r to 30 pertorm 2hi ng

for 2 mnutes. Sluicing water was then supplied through the i nternedi ate
sl ui ci ngnipi g if @6 fist dytlgut es at LV of 8 mhr. Third step in the first cycle:
35 The suppl'y of backwashi ng water was stopped and sl uicing water was
supplssed tThe supply of hackwashieg wateh was atoppesl and eluitiflg watirevaa isugpkédthrofighridlinteimeidi € t he
resi n | atyeluicing| pipg 4they ofl 81imdir rvdpilep the gesiva yer| Hetowettle loicing pipb avas Blikevee ad tetlle. Wi t h
t he supibheyeatiér, withuhecsupply vicsluising lwatenkpingcortinued eptossrizeds eater iwae titravateerfrometise top
introduefébpiFﬁ"‘(ﬂ‘ri-YPife*m/blrﬁoéﬁtqmsfefaﬁﬁidUdtSBB\nglfSmin##ehr so as to transfer
residual SBR 2' for 5 mnutes. 40 Second step in the second cycle:
bs&uwmter was suppl ied to the | ower water collecting

unrt at hr t erformb %vas |p)? or ZIr;IBtnutes SIurcrngr vvate
was then %rl ‘ﬂ?@ ﬁg‘ﬁ' £

LV of 13 '%?it};‘é:iv dia) trg% Yo e q SEQP Lo ﬁtB'ﬂW'atSF'“BQ% RRRs h| ng
wat er vvas nd sfhw ci ng wat er vvas suppl i ed t hrough the internedi-

ate s urrg,;d%pmﬂgségnd_cvdgf 14 mhr while the resin |ayer below the sluicing
pi pe wa . so Thereafter, with the supply of sl uicing
wat er bei Nte cipRiyioR URAwasRh® Wb e SbppalaRd sy Witbr'viad Y6 b thodhh tBint AR di-
ate sluicing pipe at LV of 14 m/hr while the resin layer below the sluicing pipe was allowed to settle.
50 Thereafter, with the supply of sluicing water being continued, pressurized water was introduced from the top
of the tank at LV of 4 m/hr so as to transfer residual SBR 2’ for 10 minutes.
The results are shown in Table 2.

Example 5
85
The procedures of Example 4 were repeated except that the flow rate of sluicing water supplied through
the intermediate sluicing pipe in the second and third steps in the second cycle was changed to LV of 10,
12 and 16 m/r. The results are shown in Table 2.
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of the tank at LV of 4 nifhr
The results are shown i gplpdiasnsg giExanpl e 5 55 The procedures of

m nut es.

so as to transfer

r esi dual

SBR 2' for 10

Exanpl e 4 were repeated except that the flow rate of sluicing water
supplied through the intermediate sluicing pipe in the second and third

steps in the second cycl e was change’ﬂabbeL?/ of 10, 12 and 16 m hr. The

results aye shown T rTapfe2—12 EP—0273—339-Bt+—Fable—2—Volure—of

residual BBR (2) 5 Volume of residuah $BB (£)n the fround

surface TINEnTERET & t ' .

of . bol | ect - rgsi-w@ﬂa@é Si%{e"rﬂle t;:ound 1\1aLCI ;%c unif 10

CoMpar ati ye lagér ay;r water i totagsof

45 Exanpl ¢ 1 of5 | 2% | collect- |TesiduajsSBR

4.5 Conpatative SAR 14 in§. Gnit 0.4

14.9 - IPledmpdi€ive 15 Bqanple 1 1.4 (3)* 05

(igl W Exanﬁ:l?a §0.12) Ep(alrﬁ)I e 2{209 [grﬁ?o ;1)18!})89m]11 (4. Séo -

: err] =

1.5 Confpdrative 0 4 3.4 0.12) ferr]= 50
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As Table 2 shows, the present invention provides a reliable process for reducing the amount of a
residual anion resin (SBR) in a cation regeneration tank to 0.1% and below (Examples 4 and 5). Therefore,

the formation of R-Cl or R-80; in significantly reduced as compared with the result of the prior art.

In addition, the process of the present invention enables efficient separation and transfer of SBR in a
fully automatic and unattended way in spite of variations in the resin level (as in Example 3) or in the supply
rate of sluicing water (as in Example 5). This process solves all of the problems associated with the prior art
and is anticipated fo make great contribution to industries at large.

Claims

1.

.65

A method for separating and transferring an ion-exchange resin from a tank packed with a mixed bed of
two ion-exchange resins having different specific gravities, said method comprising:
(A) a first step in which the mixed ion-exchange resin bed is separated into two layers by
backwashing and allowed to seitle, and sluicing water is introduced into the tank through a
perforated separating/iransferring intermediate sluicing pipe positioned below the interface between
the separated resin layers, and pressurized water is introduced into the tank from above, while the
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* Figures in brackets indicate proportions based on
2,000 ¢ of total SBR. .

As Table 2 shows, the present invention provides a reliable process for reducing the amount of a
residual anion resin (SBR) in a cation regeneration tank to 0.1% and below (Examples 4 and 5). Therefore,

the formation of R-Cl or R-80O4 in significantly reduced as compared with the result of the prior art.

In addition, the process of the present invention enables efficient separation and transfer of SBR in a
fully automatic and unattended way in spite of variations in the resin level (as in Example 3) or in the supply
rate of sluicing water {as in Example 5). This process solves all of the problems associated with the prior art
and is anticipated to make great contribution to industries at large.

Claims

1.

55

A method for separating and transferring an ion-exchange resin from a tank packed with a mixed bed of
two ion-exchange resins having different specific gravities, said method comprising: '
(A) a first step in which the mixed ion-exchange resin bed is separated into two layers by
backwashing and allowed to settle, and sluicing water is introduced into the tank through a
perforated separating/transferring intermediate sluicing pipe positioned below the interface between
the separated resin layers, and pressurized water is introduced into the tank from above, while the

-
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