RESERVE COPY PATENT SPECI FI CATI ON

1,177,615 DRAW NGS ATTACHED.
Date of Application (No. 1372/67) and _filing Conplete Specification: 10
Jan., 1967. : - Appl |cat|on nmade in Japan (No.

et TR0 209 on 34 san.. 106 ERVE CORNR & e i

te Specification

o She 37 1900 | PATENT SPROFIERTIQN, Y70, 197,618

COVPLETE SPECI FI CATI O\I DRAWINGS ATTACHED. - - lon Exchange

Appar at us.
a conplicated,str

requi res complii AR

‘:«. orgi;g&dcym;gurlbyg‘ liggustri al Conpany Lim . and
.,;:n mecha- - ted, of No. 1, 3-choneg,

Kor ai bashi ) ‘Q*S ph%gn a m fa gnaﬁ?onMS% hﬁfﬁ?

Furt her nor e, Do
pray change,—app ppc‘ﬁaﬁlgrem em é’an Zbﬂlgt pat’ent may be

\ ' —.'.. \. /
granted to upd anN NIBZAE ) e esin f bot h the n.exchange
met hod- by which it Yexze¥E per ép"f“g"“ WRRﬁ’i“g '(:'1”f"helg|r7 generation

columm, re- 50 be partlcul arly ‘described in _and by the fol. suiting in .

various di Sturbﬁaeeﬁac&mn%ewmm 3A2 |4RW6‘A9A561@&%§E - _ o
fically,-in an pnar?a%c% a@? W@ s 'not 10 he pr esent invention
relates to an i 5 TR Bsuch as a per forated pr ovenent
in ion exchange apparatuses plateMMIETE SRECIEICATRONUppOrt resin in the
whi ch use i on exchange resin. colum, the. entire | ayer of

resin tends to 55 " Various J@nEéthg@mprat uses of t he drop in a -

mass during the transfer operation - so-called rmvgw1

de- and ! ; R
e ond pau Sty i Y b Mo @**eﬁﬁea%v.?w%@ %pe éﬂf.zﬁ“.

(ol )

exchange resin Higasht-ky, amammumhd do mb«y dewuwhetrhnosu ppoing ibed theaivs such as

a wi t hdr afv 89§ lerer@sum:g g) feverbipe Fhangg eppoplEss dﬁrﬁg calgi’e%gc "9 t he
col um is i ncon§Bt S oma ,gﬁb S s ke an ARP A rlsemiien coRibn. Yo0€ 50
ent in that whebe ph&uraagld&cm&dm bR vuafo1 silexpan virivds dit®anobs cMom@marl ses
three opera- __flogmgtshemogttom of the col umm ficallpen pm gpparagfs whose cojugp is nol
sections, narf® Xoéﬁ 5:55?!: eg)‘gh‘ggg;é‘a?e&’ a“tr‘%‘m lﬁlavﬂ%méiﬂ“ﬁ @éﬁgﬁgﬁ

of thie  tionyhigh hEURHCkeHhhdd FoemECT T ON 1O ChIGBIIEE %ﬁtir@rhyc WA (ofls to 55
susceptibl e to nmotariow, iof eﬁjuhrtgc Afpakdluscs of 0 tlve is pera’ss ctuesg the gnaakfen omahm ng

section, a Fceagel mavipgh ded @muexlcﬁaw edcef R e r a":‘f in ““’
arranged in A g%,é Lhgteange & éj}fg‘}' ity pﬁ)‘ poé r'l'ﬁaﬁ ﬁ‘i‘{ Of
t he col urm wnmrwu o RORLHE L ntgar{ cr@dfated bIEL A B o mﬂummwa 60

change on raw f bwanl Do smhaypangnsa;olf&n ape entThlet re»sbemtthcl mmenml\mrhdrawn
Q_Ol’lt errpI at[ es gr gcscnbed opg Vblpi%ahli 'EP;,?C PR:QZE? atf'i(;w};iatc Ec centr:lfrﬂ orltll]gn }’gf the

i nproved ion Xgﬁh%ﬂé Eﬁg for Jege lﬁg";:l;mon Sarhfy lb’SU£ leStb! fbtis] rdsifhng in
exchange whi chof $hef d’p&ﬁ 1edin '} M{}go,defaeﬁér&l% iA-the/dn exchang@Rdicaty the 65

utilizes highlyw Fbsﬁswrarrzrgdd watseucs xhear @ingle | fege ggp%l?‘%nsﬂdoﬂlewhprf ther

art. for jsh f] 'hg‘éf °’r ting fon e,g 1 g EonteheaNL i 90
: a ra mventl 0

provi des an |onn T amg;gn ﬁ?ay glﬁdvngt r[fzagt RRirs iRl il ploddition kAt L@\{J@l tatay ed
appar at us conpr =i, ri‘@we\mr Ctbzitbsuﬂatah dﬁh exchangby whivh xprfessuﬂrthczécdemk giefectsiin-ngo
t he opera- (a¥PP&§“1€o‘ﬁ"‘e§%Mﬁg e@eﬂl:lgqlnmw(b Jer: vglmﬁﬁgwargﬁ %fsutgfrpnamrct al so
that the col ugn e EEG A “aéé:%f‘%sdiét‘ :ggse pefld Qg caibil Wi n
75 . consi der aphie gvsiratd w @bng Ithe (8) @ion exdignge wu@thamgﬁ(bpcr
colum, (c) -an @m I'led afsmrthat thc el rbxmirhs hhe*m%|dﬁpwﬁénk§rw¢rmﬂe’hfwmbmeﬂé

the liquid conné%::e thc i A3k in S‘th' foney 5‘]‘,’('[‘u cg { s{r‘“ﬁ'
efficiency. @ u,c?.d;,n Ak e O ,‘,%n t<Jn nlotv st Ak m exchangd he
hand, an ion exothaniged.appar &tliSgeGPparatus aqﬁd:df fr01m ﬂ1be|04vﬂ\/\8fd end

prising three s¢@ arr the=°c§9l|>am1msolumnh ayley, an éfa" i 1 |11ﬁill"éF0mmtedt $8
l'iquid connecte zg 3::1?1;1:0 c% “i:‘i‘r 1s su Celﬂﬁlﬁr‘rﬁo & i;:'l ra(é{bgc@lgﬁ:e clfx.lo the
uedthe? o

| ower strai new, MHRdh or low ¢ cl'k@luﬁﬂ #fS0gh b Sirs WhIv€ Q) OF
the tank conneditab. tHowdver Ibeoame oEnkk eharhee m@gcnzr@llanoehrmtrem amputlet fraitlks of
hi gh or |ow conQB"ﬁ‘"ﬁm“t S&‘d‘f‘l‘kgﬁ?n capparais tofir Bisg HPEM tﬁiﬁk"‘*’%“m‘ﬁmn Flﬁf‘ portion of of 85
tration. However as [ EEY %éh%éﬁa‘f%éa a'régeneratio TR ™M an
outlet for the e ¥a r]on col Li[ms,n%n appar at us of th| S . regener ant

di sposed in the upper portion of type has the disadvantage that it

occupies a the regeneration colum, (i) a regenerant [Price 5s. .

. ] . ' Price 2p 2

e A WHER drNUSERIES (Nb'\/'l'j'ﬁfan dndr GBnP@pletd has

lg&r whi ch vve_'

kﬁ%rtlon

1,177,615 | 2 3

e me iaran an e s mn sssame e & g cmare



strainer disposed in an internmedi ate portion upper strainer collects the

treated feed within the regencration colum. (j) an inlet 1liquid; the
l'iquid spray means of the upper for the regenerant connected to the
regemer--_strainer being directed dowwardly to face ant strainer, (k)

an inlet for washing water the upwardly directed |iquid spray means of
di sposed in the |ower portion of the regener- the |ower strainer.

70 g ation colum, (1) an out | et 17f7ms vvashl ng vvat er Buring use of thils
appar a-t-—us——t—he—-n—e - -s1 bet-wee = er  charmmge__
t 1 scd e rtxon been
col urm Fr :%ft e cgcngﬁﬁégolﬂ@:?{ mlet If E‘E@ Jxﬁ] Sp ‘ vater, (m agere
gener at %i thOR ¢ rdg dpeHeR| Yatrhi bemg dluﬂcﬁ\lmﬁ\{ilytﬁ ceCOﬂneCt ed toand t

t he Iovvam stt\M’hblC I(k)lwsmbebn washjigneatait abke mpmtcmedxreetgdahwcasprmont@nﬁofof t he s theopl
S o o PR GA e plonmreiEoana he veluee 7 dRd b are ST
75 'S & the regcncrant strainer ch‘mgcr@)ﬁ&%& 1sV\1@p Backbl 'ﬂﬂéﬁ val ve 25 fordown

suppl yi di Lhe inldtN ®r PWARRE twatddV @ laONpeMdrdtdd 0 VexERng eﬁsm haffelyr mm feed |iqui d ment
to be t meauedheatntinkwomngtted to therlpwesd whiichthas é(feerr@ngltdontﬂb?ef

gempaNyi ng | fthom
val vel®%26n4 @ cf “q‘l ’s’&‘ﬁérﬁ'gqﬂn‘é’l‘t“ﬁ'emf‘tuélhtaed‘°“ °°’d‘§§ t’tl:/a %@s@-j Q vine chang
Pymé
i qui d AP 0pRIG FogubPRiIEXeh3RaRs iR liqhit o b trdafed AndILAGHEAMBL i C regen
repr eserth&tdl With refdi@od td metdcmmmmuduedamy zpafsm i hatrm tigewtre 861 press
il us

he p
st\ﬁ?érc cructure of the a f}j 416 OPEF T?%%} b{}l}gﬁ;trpqﬁ ttﬁrough squt
i Se then conduc y passi e ra meas
i nl et th?éat ?\ he st ?ﬁ%’é@ﬁta&&ﬁygfnt ﬁhﬁuxd mc through said inlet val e treated pred
Ji qui d’ itge redeRdh@Mdbnf I om t Fi g tie 1te'itc&)x§@@tslvﬂlmaﬂawwfrewlhaaken oh\t\he colle

col um thFxgughs btﬁectupﬁpemewstakm prethe' agoburnhtbrough ‘hie nmm-smlncrrmnftlt . 1; and ferrc
val ve, ginc

t‘Ah?A I @ the shts m ¢ p cycle

ical scct (fal %/%wa% mt%u{gé 1dr% cgf zna ,,e rif' Cal 20 colui
sect OnaJn tﬁé ﬂmz Eaﬁie IQ rdé ahﬁé{“ inTRm t nui
on the | i Refeding nowntoFFlg 12me apparatus 1he co]um18$lfd$r reg nermi‘odand totramsansf er spent of r

resin frogmprises an T ol ltagdp gler Ig"ﬁ ‘05 tﬁf&ﬁ e g?; cply glof“hmt 1 for exch
r egengy dESCHT PRGE Ged. 2 COUET | SR %{ P éé‘th TR logand @ fes of s
regener akrg rrﬁallébvnt-@tri: 3€ dUdTPerfbrd Othe spé’n@g'ed'tﬁfl te®n QY btamma tinteriorly - ofr
of the atcspblace4tfhnes ermtg Tesii i Ve v@m&hastcmr@vs'anﬂect%s@mmwn 1 there are ©1!

pr ovi decP° ﬁm vc sa1 we 'W& k?ca(ttﬁe g?%@mqnﬁfi t(i g?lf ?Il‘% for strai ner :ir;?c
3, a hpvl {506l ssid P8 o) - in Ib CpopdbANbE BRSO babY +n95t he col urBd resi
at.ed pl adhengé mtnnsmdp@rrhsungnemxsdmnn Nstialn er 3'M{~Meilﬂﬂ®35bmaom3r10@ err] effects cha
a sudder\tmdfoﬁvlrt»pro"ldﬁéd!lc’tsnfrwméaqo =T‘F°'ormi advey] 2 g areag! ward - i
rmverrenth"ﬁgft &t‘l"’gr‘ e e, '%ﬂﬁé‘: “’h”’ V AL oe %% ?ﬂf@‘cis r strainer exc
3[errs whroughER mtsa;akng&amn aad b&yerl Qﬁ %lwqm thEBesald thopmer 5 i s 35 des
provi dedspeduwne sai d i on ex- t:natsdl resin ttOh'Gmc,Cbln h@}@lﬁfo@v the 95 has

change ¢ ggﬁm ) %g{%mgggsﬂfg@ngowsvw% e pP mfor (B Fpsinwas e

me
previ ous é(er geting mehNKO Gust Belbw Qe d tr tﬂéN dowh dﬂbEment ethe:t ed. Then, tio)

val ved0 2&ramard. 20uisidethe Ircgsxechuon cdhoppetesib lenatd tulntﬂxcrmﬁunr dnbe1font &AKRODB ar e 40 tha

whil e vaqhvea previgdes r§' tatté% chapge columa ﬂ‘@o‘f’ Plate g0 thp hFon exchange %
col um 8§4d t‘]:; {5%‘ eiusY-3

U Rt 2o iR Tonau ts
havi ng Vﬁh))rbessm?ilaa that oﬂ’ the 1on1eicﬁanQiDVBe lheWbﬁ xdh ige I’cG!SMht that 1 in
Spect ¥ etoju t h«a w»rr@sth thﬂ&é@l 2 119 he hopper?® P

T e g L TR RS wpper part 5
Of the |£m>n9c>6tumn 2 Qreddf AGmilnt QrioReb af dltpm \taﬁeggg p@pd,ﬁhnec ange © the

col um | Figsf tZea e fesyreativeld rpnrespré ajplan thssagmlf Fawcheednep ntme:am@dmtqrust bel ow

pr
the eBnpeysed fﬁ?%t@vtﬂtﬁtm gt hmtipdapaii gl e 0 b
sfes) a

ty
r egener at 148 segihid | Flcongrisds & hallowt Gske | B i Oty éﬂrﬁ"" - 105 m

t here ar Bawpfgcuvplcketﬂy oE nesia paraamelroles i13n Ivﬂve 35cnnd ak enxmdrhmmhy aboltcd said plate: ch

so t fﬁ’ean intg; PrtmeRte 14. o ¢hs| ’Eﬂ?ﬁef H PfoB!ﬁe'Fgeanﬁs’F‘rﬁ nmoves th

20 55 ac
Gounnat oS AR TR ot e PEREup oo ke e e 70 :
pi ston-| exh cBRMOKiEating El“th cRHArtR@S| ResinidShe whale bRA AdoNmdlates tle t hat of the’ :1;

i on excha‘hgw hdmen @‘p estitst15 formad i (.fmloe'mg heterge  dabtu rmagenSated odndm.
<

f rom tgge SHQR “ ly il ;?B Spoct Y 2“‘“’";3’!" °és§and - 50?(‘
3[err]6la paftﬁlﬁ mti'éﬁagﬁfhﬁaxoé sﬁ;@é .ci‘ntf ﬁeﬁa tw.feeéo,éﬁpg g@f &%‘ A

o,a@g col um a

1 and t heneihnacmler 1Drepesehiing arredyepass-- ch eammtmasnemaumcdtblymcpawage of the . s!
raw agn l“é‘h 18 ¥ ;‘égéﬁgr?;bh fOWasCOm;m‘h%ré’ tWﬂ'Ftamtﬂf d’ef“iu #. The valve - 3
551 5 e RPN PRI agplan (e o
passage of raw feed conti nues and vater 5 v ew an cross sectional view

of the is forced through a pipe 24 irnto the neas- 115 strainer 9 in

the regeneration colum 2. ‘urenent tank 6 so that the resin contained
The strainer- 9 conprises a hollow plate in sai d tank is transferred

t hrough t he -having a plurality of. resin passage holes 13 valve 35 and .
a_condui t lndlcated bv a dotted _.and an |nternal conpartnent. 14._. M.t he

: u) . = : - stral RET T

1 .




the resin to the colum 2 through a pipe 21 the ion exchangeecol um, al ong

with the to face and the supply of washing water through
downwar d di spl acement of the resin located the pipe 22 are suspended, and
the valve:23  in the bottom portion of the colum by the 5is

opened so:that ‘the resin contained in the layer of liquid forned therein,
ensures that 70 regeneration colum 2 is caused to nove the entire
nmovermeht of tHBe resin.contained downwardsi7l.6iShe received in the neasure.3

ol ecf 18 | 0N eXCTAGE GORTTY difE OPFohoheraRl LW sk 1ol ReRde
S Phedeter- | and  prel AR T mfé%‘e%guse Al Q:xch%lﬂlae.&p e §p° ?ﬁ‘apent |
19 das¢ n are 't ansf eur ed suppcof t\ntashtngt Yacratmugt  déwnwesl dtsptalcambsf efrthechsmlﬁalfed om .’

"INE npasurement  thamiec ?‘a tféf’PF @R thejy 1"% }{rﬁ?l‘ iy Ry the
ok eaxe??nane d 75 ch e%ﬁé zﬁmtcont&;'xc F'E Ezﬁe%fz ui cl:c hefein ensures tl at
withhee- r esi n'! transfea’w’n@drdbmo lb @cceivedgian@é afchsnir. Cal ulan uﬂx ychmrganmhmfn tt.he)rderly
g{’ctné%bnerat i,on col ulmt tgnkt 13 t%\eﬂmetas] Ahaectmmtlcth gk giston-like.  Also, be raﬁ? .
0 RN e g P
1pilyiey pi pe ; ﬂ of E bPthela@Bhdl of The ré3M 1RA férl‘cﬂ in the j
ampdar at us ;can be rcgﬂ.l raumeashmemarw maamk b the\d rct,,hemhapp@umxlz to ghe measkeeniknt

tr, ‘%’bl | zed pressurized water which is delfy g{)cd ‘p}r gije g?gmggxtltnb cplag, be tﬂﬁ)‘é.t
K+ Al- a SJI’] u ¢ enlin apparatu

A R e @E@t Sl Chd 01T SR et
alveezssur enent t ank pﬁdi:&mwc@&sas to&hsfuhbcthw’tﬂe Rbin t heDsatpEne wall nexd beadidery B aad
an%{%gr ed to'the hopqtibctcdlm ﬂ%frtl@surtltnh;et ey @ iverats- tblt:t@"lfe eHErreaenem o rtdlumas?rhmi

T C

ns rati ons cycl éc rﬁ ofqlllz{géresegﬁfalltlcdﬁggtgi exa?t‘éf‘a io h éf{g on t i’b in ég tained
not @l iged OUt orpot BQuh#S hik e eri @Ser rboruﬁﬂ
m ﬁrpledet erm;ned i muiibe of ﬂarhatttaﬁsnercxmltharmya A washmv wasr supplmmrc »f 1stcblliFES

> TPRE transfer of t°ﬁ Sfﬂay’e ¢ lowen @ggd‘sgﬂ ‘gtfl;pa E f ﬁ%‘) ! cr“: ET\SIbFFS‘" it

27 gsin in the IO\Aé:E h’gﬁlﬂl{g}t s Troita 8,@ &é ’{51 {3fin fﬁﬁ\‘éﬁac&ﬁr

vahe§i B0 OUt - € BXGhIKGR 26 Ul 16 to susga;arthte Pyt t8Whd tuppér, adﬂ‘dres: litnbw, @Rd oﬂfth d he

\ gtne@ener ation col wfmawfeedtighid.t Al the lxquﬂmd!pkgt eP ‘;kffeiohovvedmb ¥t Hec clraigerr é a
o 1 C S

cehfdiui d drain pi pde 36 18 %@'ﬁ@%?f?é‘@mp ﬁ‘the ? el 8] Qe% % ‘?”5‘

1f&'ﬂlspend the SUpplrygcnjr 4tio su \,nd (.‘QWn aft lerRiEd orl of e

DWf $ed9d i-quiid. ﬁwgestxhbcdmdqw ttle sumnd wf ttfeeg:emer adenapaiios alolumn 2. A'ﬁhe:rsdotlanm_ergs _

lgca- o the ion exbingagelumel lirin tagsferrpdpia a1 b ratide a&laqcn Ry
Cl sed ca ¢ rasi n f
ne! and | oo SRR BT SR ;f%#
colahesCri bed pr evi OL&tmmgel ST b ey mahsu&raen as of
,g)p &P in an i n¥erdeedbar y A or the oxlwamt'remteImetanle6f gﬁypme&{cnﬂl 6crattce<dant nuttpbeplpe 100
a v e Q] C HD .
tom of the iorfagXes ﬁ%c FHi8 ‘? etmeoot AL %@t“%‘g @r@%}é’ﬁé&ﬁﬁ?é Jm Jt.a“ge

on
1ne

RN i ST og oL A

of [thaner meésur emenion} Witk ahds t ﬁd 8 ARl dnos&mt an»sined peshidel mfm(ivbﬂmsﬁvia&lsﬁﬁi’m 9

g‘tfe oHPwhi ch t hed 4tn‘h° B b’hé fhm @ rto Bhej i lQn fe’PPLécPO ‘l?*tldo thee lawemn Pol‘flPlb\ﬂﬁs 105
nif wat er | col | ectﬁJC n es“ E x m?s m;,[ggﬁmnd % :
m heen rrum cates Vo éra.triaehu&b Wt tmasnsnatrcncs un Q&CIG B 37/ﬁttreg

mét?%agl:dr ement tan i6 a na’@m,t pdes@ibed, Ang digenwprarhl s ; ywiyidh erelﬂﬁmsehas "
( 1 C 1 < l C
ved t,: he p %liéargo g % ile@r%c Bilm?m ralsI rg lét‘égfééie g‘g rﬁ‘%fcgcct& @hecfgrsegemrpé
e ad. Fig. !spent rggiadg ‘F e1 feBHSHESR ﬁ'o@ Ihife® ©Rn 2 Q@\Ror ulmcate rc-
'Whlb,:gener at | on col uh hogpes!d argl Hi respenmatyesaraher eg:eﬂeclatmmnthan\ehsma@

ﬁEnlq gd in;such, Ffét“z‘t‘:[gt“ﬂi 8 éﬁfc H’an%“et fon P‘P W Eﬁ%’oﬁﬁéqwﬁﬂ Pch é‘hd TBb a
2Eys2d so' resih | E,“ﬁég B {;ﬂa o rgg 11““%§
pofr ﬂhb Qdﬂutﬁ

th gfe raw feed to thReasi@emdaXtankk er lumi Sﬁtekﬂnasttedh IQW‘IOI
d°‘é$ﬁange col um | c@mgbeolurersmﬂsuc rcmnt:relnon cphemcotmmemmioe and sHpwrg sw&ber Tamd

ara ..
tf’ Q - repeat 551 g;dtl}t{%%‘bc a,(l?Faégfrﬁ?t]e ac g t‘%—%ﬁénet“&t; ;r %vglt H‘ngﬁ%t)p %‘?& asqagp 120

hatf [ OWi NQ | St T €AM yreh@k WRES e Son fle EbII RS hgéaera Qha Tl Blelity T Bl G

les tharrer al 5 86 and . AKrough Fal\gs 1EL15 poﬁkttﬂc oRifdRBI coS Mesis bEBﬂsudEﬁnﬁrﬁrlcgﬁ\dt, thenge d htS- :

emar",%present screenstrOI\M*ﬁ éﬁfﬁsﬁm g thelt has45f tu ‘ti a@PSSrtb%miulr]ms Such ;
C2e5figgted in they i gfff W oﬁéﬁ. tt wﬁfﬁ&tﬁ 2 ‘eeé,é%ﬂt%%e
n &ol uim 1, Referermﬁarammmua] olumt ;chBucﬂ n IEdI tcr ecting

dotedgener- | and 42 shortdeimipg ik ehmpntasenthcmpmithommplnpes mﬂxspoewdl bntnvcdicwtrama So_

em 3 T - -S ted pi :
deBs to COIT‘]‘T'LII’II cat eofr rt8e presemp iny ° o vi- §i€ E‘t‘ﬁcﬁﬁeF ss- 'I“’«E?Ptff?éac pipe,
S vo ) i ¢ 8, R Sl ok U] TR,
transfer pf pipe 22 and t qU| draln pi pe 30.. The: resi
Because of the apparatus of the strainer 9 conprises a hollow plate and |s
115 type her ei nabove described is provided with -so disposed in the
regeneratjon colum 2 neasurenent tanks for both the ion ex- as to- divide
“the interior of the colum into change colum and the regeneration colum,
—--aNn upper_section and a lower section. The the resin is nmeasured with

=~

"'preC|S|on TTT" Stral ner g |s pI’OVI ded as s clearly seen |n 55

o o Y 1 r " 1 o



|
s
|

. suppl i ed thé edgeichgoptdend waidspehiaesin pipp 8F aturﬂnr,mly hm&e&a«lnthestrax& of the* 15
. regeneranks Sunpégluilhtrptn rom ﬂ;g @eéhlt efs $°|'1E§‘1’ttsh@“ﬁ‘bff&'ﬁﬁh?k"9°2@)1 ol | y pi pe 21.

‘as has begm

fromthe water collecting neans 10 and com tact with the regencrant drops

downwar dl y muni cates with the hollow portion 14 of the through the
resin passage holes 13 in the _ strainer 9. A regenerant supply pipe 21 is
strainer 9, and is washed by the washing ~connectéd to an intermediary —

portion of the water supplied through the pipe 22, and.5 bypass. pi pe 34.
The hopper 11 is con- flows into the neasurenent tank 12 through 70

5 nected to the top of the regeneration the resin drain pipe 43.

col utmg¢ 2 through aresin |ntroducuﬂﬁhﬂ@|pe The washi ng wat er which 5
ent er s +1to SUT €T rent tank e wa €neration Re:
col umm 2 g g ht&t@g&;:@% i e htﬁa;e Rt on colum 2 Ra
advances wpwardl % fcfent wmpez s@hﬂ: handuig twaaheﬂetsyu medmhmg pi pe 43.

N

was hi ng tdoanerted ionansin@uiked@ry portidnet ltmneyatqy ow—pplm through tlmspnn% z e& 7d| scusseds A
the re rt@ff"}é; pips 3% i dhe dePRchel nlgractl?o th"'r"lﬁcg“‘i’t(ﬂr \é‘f‘ff”ﬁ?‘ He!? throvghy | Yrm 2 |s
packed i fighfal i, Wrﬁf& m§ NEhabding %vllﬂﬁQnM@Sﬁ‘thh& he resin R
| 0N exchassgeTheasdaturamthClanih &5is aetactatup-cgenmtxqﬂrc&lunmdz through tltChpspeguae 33, hand ¢
rai hed w

the re- to thebdtien qfrtmesm@atmaapsumerﬁemdv 1Ytl %}zhe ey
(18

through” th "Qf e the A iig anﬁaﬁn ‘{S@& a0 %"rfc % "l octi ng
means 9 iy M&a&%u Réth Ring watcR%Eﬂ&nﬁﬁf;vthEH rsgnent resinis ms
carried oiah e|x¢hangc/aehn isha hasr bcwhl&uh dtsairﬂsedl inerp th@irh gﬁ grd the ret he

1

(e
r egener at plish fow) €gs katin bl thesypnacyi dromac ifuo 5 33 xgd wi th @
e SRR et e s e
(.

Bl et c® e CHBREAA bhidh! (

- the vabyed® “? 4% "@?g
{ wat er SUIOP p tﬂchﬂlvy 81 Ghe3 1phfes ttﬁl@ughpﬂls Sesr hr g:l’thinlge I ayer of
{ ion exch u dram m d'c xlpehﬁoreazndoqapénedhe \mqremtthe ofrtbsi n | ocat ed20 ,

in the up 5?3;“ of tr "Pféf °f resify o e §olmn érﬁg ﬁ% 8};““3 ﬁé‘f;@ ‘R resin are
f th g
col uma@ P32 “ﬁaﬁﬁuéi :L°Mn§1?e néifm SR cincioncyC | Bie €4 1 kb efate of
t he val veﬁon Cadwnhn atthmngh e sttmmg:auc:n aptrsamhamed: the erauoﬁﬁolwanshl ng wat er

| s passedsuwlmlneh%? P?%@P@m is g eccpin bY {hp lqtte X 1Y at"h(%, respective 5
ti P .%'t? mﬂg&h EERIRTRT o ﬂﬁé{”&ﬁ #%'t—'a; in the
r egenemat somc wid YW:Rérpﬂs ZesenBinle ﬁv&iﬂﬁn@@éoﬁﬁﬁ I's suppliegs 2 are

i ndi cat edd:h cd hem Itle:tltqeldsir piye and THe It “tﬂhrve hretlﬁed thatyaggenesation suppl y pi pgo

21, whilewa ‘§°‘tﬂ lhFe h’(ﬁ% §j’ E}ﬁh rﬁf ‘°n exct‘”ﬁg"' Te“ﬁul d
at e t simyltanc ously in

conpri si n&rﬁhﬁﬂ ,Eﬁ%f di‘"f%‘qowcr : ,and Z
rep 335 g6Mn@E adlimaiwiadh mg&ﬁrﬁ}?rc‘gﬁﬁ htg- wkhm thes:rddrles‘bwtdf lbhEcM&Blll -

ti on. hering to the regencrated dpn exchapgegtstie d :1 ?qg!ht{l ei}splqr{}} lggrEll b 30 ﬂ\e‘ 35

actions o cr
I t vm Il bdh %{{;‘clﬂ] ‘i,;{s%fag %ﬁglg%"gm{fcét lnﬁgns and ugé‘ﬁ@ T ?f’hr ough t he
washi ng &b nBOMH hoN tevueha rhg@mﬁrQSUId’lcnhanccment of the
wat er $Qppimaingérpi lecazctaﬂbﬁmete@tanpmm ye"ermaewlcafﬁmr@ﬂ out SI rrulft ané@ijsl y in
m mcan Ss
the. regen g én thc y gw:p h“%‘ a@?e gg;er Cs({l]lt lrnrc (ﬂ‘ﬁ ‘ﬁg €x ﬂ% ﬁf tl on col umm
Bietk g’ R Cthrgubh e o 3T WTGampMeRNbA Gord WRYarkE GeRIBRANT ad-

addi t i-on, ntidee \mrtdafel yasfulng)vwmi doasinm« dhvigrd édmité)oof 500 nhmamhg heightt he :

r egenertat evashpcbws aég rgs;mxantmmcb Gh R ermEds AncA? ﬁfm nettRremantdddy wi t h
35 Th M}%—g gth oBferats trfg@d'lumrf in& 1a9{§§r9 2§)he
strai ner, m;th@s rh)qme ssp ances to GRYRb e tnim Gind aehaighs lof ng)oope:raiflmm s drai ned
means dot the wnegmlooabllueem ol theaws ﬂtf'or*iegcﬂcfm&'t r%?ﬁot'h@e”ﬁir‘% 3 Oaﬂg
r
substart’] 3h15 o i e o r RGBTSR, e do
r emai nder ,,t.,a.d 2 alamy e 1;65@ R B BGheasurdn@FERGK Akvia i ency.
105 = i mngiﬁg&pﬁar&ﬂaﬂﬁicbasnigeth&ugmtm tdﬁéO asenged peshown inrﬁ’lg)dewexerrpl ary

enbodi @ntfestslf p holes Band| iy thysefupy sgé hangf‘t r"(Bqu,‘"?"EQ'é é gresent
dil . t at e 12

| nvent i gaelh Agﬁc it Z'g:nzr Y Eermﬁh%cfi's%e. £ et (oK Ohd n (GNE pi pe 21

is atus GGRp mbsspﬁg r@i. b ENECUARE Bhe C Qhitiies and the Mok @ hwgt hydlehﬁtcél\ﬂshl nNg wat er

cont ai ni ngolutna\hon‘gthahdulsarmtneplpmo 500  rih mineiesq atteiingin the Sollowing teerdli egener ant
and t hegy ecg;gi'?e;ét %‘1(} Hf ;‘f&mtratm WPH an .annexed nmeasurement 110 i s
Chus unt’s Gom J‘tg}s Aetnl i ss i Phe Rl QDI G KRR of 1260
litres, . argdneeant @nd -washing twattk Mfchgs eRBd afteM:tpsasmsKngcxtCor)ou the generation
col um havkhat @ Ftet‘ﬂmItCérm@fva}ES@ stopped| | qGP‘tfc‘éég %ggrwln‘% oaa‘t}a(h‘ces to the
t op °§}1 snsl?gﬁt { of the. -
regenmﬁﬂé’n col um lﬁpeg'f"m YO @Lon thegg‘égéﬁ%%l%ﬁteog lsne1clth I 'on greasuring

1500 50 above the strainer 9, the regenerant dis- mm the extrusion

50

section 1000-mm and 115 charged fromthe liquid spray neans 16 is the
washi ng section 1000 mm) with an an- - m xed with the washi ng water whi-ch
is  nexed nmeasurenent tank having a capamty : novi ng upwards after

pasm ng through th sl 1o WAS T e

o I A~ T ' T Y 1 . I




Resin circulation rate: 76.8 litres-rcsin/hr prises a hollow plate having
t hrough pass- Regeneration concentration: 85.5g (HC )/ ageways for the

- passage of resin, and spray litre-resin. apertures
for the entry of liquid fromthe Anount of regenerant used: 53% (which
colum into the hollow plate, the liquid 60 5 : was the effectively.

used quantrty In outlet being connected so as to w thdraw :
case of a fixsed bed, this rate was 25 flrlam’ﬂSt he colum I|iquid which ent-'ers :

—the—to 30% Eﬁu TSP Rl Faving dXoleh pass-

Rl st i vi ty of trﬁé’&éﬂc ntrﬂéﬁd@";ﬁﬁ% fﬁ,ﬁ,y“s Hﬁ:&gg pgma il giaed in

waﬁ{,‘tg preced I ng cl aniffe-re¥y re| n the résin regpdmefeatfoxomc ch y\ﬁl—lAE[md/\Eroﬁi_mbM -

22, 1a5d - Amount of regenerasit urmd éé%t(armqls olme dptaethe g thgyliquid o 60

thrqugh A |on excﬁange %@Q%}” ﬂg‘?gd‘gé ae“‘w“gis%t If&% [&Qgﬁo,@e mo%ﬁﬁ erlﬁ

kL ai ner.iing in hollow plate of (b p@kﬁ@mdﬁer

pipE QPPri Si ng a hol Imasistptxtatoetrehtedrwhtcn APOQ Recor. egehePapirgns aotlaimed innany RIgs 38
0

i V(h@l) an ion excha QgF IoV\Eﬁr Clée‘bt“lh&'ﬁ'é‘ g‘eﬂ%\jﬁ‘“ “’t‘t _ |
pste 7o' (f WAL S B disapnnd T oL L B A0
1e Fe n WI

,%r n and | i qui GhgliRR6MbiRAIA, e | QRe @ediner &mpayngrmmchpmetd’md upper

theStt:l’ face of the 15 . change, col mg the regencration column i
er %/ang 1i qui d | }G“t‘“}xﬁ’é‘;f Srﬁrrfeﬁ’,’dg’sp-g a theut“lz‘@" gcdfhstgﬁgxl@"@thém Egﬁﬁ ﬁ,edoto
by ss col um: Bﬁprp @in the ion ex- spray mcans on Alsatads oﬁShe _
el med-in- clSar m &han@Scc(hdx) | ower strai nedte iprt kprrarymgtlhmrd ingn thewingried n
amtdhe resin regener@k i rputies | fempic liquid esmnpeisdgle cﬁrtm?lww a}:rlnfrlomc]cl ludgs
e%g pheral wat e(d? Tlé&er%maﬁ%n&xtﬁl 8@ ion wherei qﬁ,ﬁ reél N\@Egcﬁe%iroﬁ P!:@l'hﬂ

ase ‘of - the coOl Uxthan@® SAMMOART dpaciBtBi (@Yde@B peripheial vater idk@ aljacput s .
ofcmanect ed. t o 20out | etthe Joventmdtherbdt ween  t he -thpbase 9 éltea‘tollltﬂw a| tefab Pta ner,
myater inlet and tff o'é“:ref"qpa[l“? detid gennawsinte, e:(gg; Qgﬂe . F
pedtd nﬁpt ed to the @anfnsaeniniak %tnntdteal § aRut Jata g ldtootlét 8ja eéw%rtheen
colohn t e iion exchanglewertra ocﬁf ttiee i6:0| exatange? Stop of the colomh um t hrou h a first

and/ &l ve, - Zg) a regen frstayapyar at us sulﬂg "r‘g)tc(;“%m ﬁfm“‘r‘é}cr é&j@ 3at|on :

ione o urm, %‘ o et bE iRbdled §omga ﬁrgefmx ) 85
6"[5’t|@5t for the regenmrmmﬁp SPEMES thedRgaarRANY i8N QA dhictbkd 1o Sransferring resin in an
eraq?g: hod f 9t5 ﬂ%f ‘l} ;]Oé‘: C?IE:I;:; ;“ ?t t Qg_ gp e pOft |00cr§7:‘r%2§l£n"r§dee§rf t the i?g?sdcz)?ﬂg%‘lﬁ A
1€ od o ransf et i u ; i on
- tl h column is.caused to
"®fehange appar at Us agnbhn el “i‘ e (P:Tyea RGP tho Coralakey of 2 90

m-g&& pesed in an  1() chainkcte rthtztegbnermttcbatcctédﬁehw«esof rilqoﬁritctswnthd lowyt eiraied iiait e

g poiition withig.th r@-ther Cftch‘et ftsicex chan basam; Borty iq d° ’%?’5 i on
| spray urm, . ¢ 35" "% am l’ﬁ‘lc]‘o ‘"EI g b E,ﬂﬂa “f“dr hlﬁ?}l "Fipa byees 5) an
off?ﬂg et for -t he regencrlanzohﬁlqn ect e §7er of. I9| guli fkttval o \wegeteeatin® Vi in an 95

stragmer in to th& regetnbr fon tvashingawate rdjsposed  ion cxchatlmelpbtr@ttlonﬁ lllpérmraeneaof

ofsthé d i on exchggge 355Ctweepdhe sacnernbglrapingt apths FiGE \Zt&f‘t} gﬁ agzedc &
O?R,ﬂ,‘"t h the §iqui'd f ns8heaiiiamondutt dodbf &rtNersorn doRiBrioiz & HAxtLRURE Eiebme
um. tr on-col umm, lower end of the regeneration column re«cr&ranA thmng)fwatcegarmaﬂrlﬁg _

remcesrlto inan 95 throyeh ageropd valwst f or vvashr“hg eRoralissposed. ion
o hange Bppar at us Of ptafust ¥PG:iAS HESzimD ,meertntétep{,ﬁaq@rrﬁaaﬁ file SbicalyiRlngand
bed i n: cl ai4i which ﬂi%adv&ektedi:tcz prisest. % lowt0 and rcguncraﬁ ni ion O reshim 3t
: wam er, i shtedhawegelhr@nett posago-fays éwi e | Staptaflpas é@cr&gd cr ipwith reference s
n. pphdliy enent tank ﬁ‘mﬁg" gl feinle and, difuidh oMY PEPRRFE iGN of a
oi) thel

a gong | ower end el rlétddgadclé't‘oume r egengembitor AROAMAENisAg VAt er
PiNGE roduced 1000t holowgblate tresbrite wddtve. STANLEY, PAPELISHCUL APRANGISUS.

5 d@d: A nethod for as "’e‘i!‘i"“Z2 "Appar atus, a claim 1,'
il e SRR Ao oo ot b kg o
,nétf[ ai ner. conpr i Segaiser.n hot | ow , and regenerating an |omex1nhaﬁi@remesr n, sub-

copdiat e havi ng t-‘ﬁrougﬁkgg sveimed orany lpeecedst ant i al |y lilebed her ei n

with reference 10% é%td’@'ch‘h"r‘é’é’F’nsma‘e‘l i d |nI et a “q°f‘ to the .
anylng dr awi ngs. I or S ter i of the

luc{il%r(gir% li-guid i ntroduce ?OYH (B P::E;?‘g%%;’pé@o SBut on?&%&ﬁ&?@

xmh@$ | ow pl ate through the |nI et f'°mwh'°h°°P'°sm§r‘ﬁRlL 4 POPPLEWELL, FRANCI s
3. Apparatus as clained in claim2 in- : and ‘ROSS, cl uding-
a perforat ed plate |l ocated in the R Chartered Pat ent Agents, ion
exchange col um just. above the | ower Cursitor House,
strainer. 91 1 Cursrtor Street, 55 .. 4.
Appar at us:as. cl ai med- in any preced- ~ Chancery Lane '
ing+clai min which the upper strainer com - "~ London, E.C.4.

Printed. Ior Her I\/B.j esty S St atronery O fice by Burgess & Son LAbr ngdon),

T, —T970. " e Publrshed at The Patent O‘frce

—~ . ™~ " 1 1 . YRS P~ M~ I



Resin circulation rate: 76.8 litres-resin/hr prises a hollow plate having
t.hr,ough pass- Regeneration concentration: 85.5g (HCl)/ ageways for the.
passage of resin, and spray - litre-resin.
apartures for the entry of liquid from the - Anount of regenerant
usgd: 23% (which colum into the lledsow plate, the liquid 60 4 5

- wag the effectivel y used quantity. outl et being connected so as to-

W tihdr aw  Resin circulation rate: 783 Qitred-reéln fhie X@d&b&dhohbhl ;ﬂatd& atvdng/ehsoudld padsy om t he

coljum i qm@nm@rpogqqmeqngn:t 8'555g (HCI)/ ageways for th of resin, and spray -

! apert for t tr f
holil ow pl at DBM T RReT, CE?J;:;“ 536%3 $i g% §itToheaged
‘f"at §00 &y fhbk &?E@twcly u UDudd ‘& nal Jmﬂleclcﬂl s8 tlal'ﬁﬁl‘rﬁl

I ng claim whesebha kel useesthn rmgnelzat |f1@>|m ti§5column liquid whisNHATer\BhCLAI M | S: -

coljurm conéﬁlﬁ Ps3056 °)fStI‘aI ner aMt%}r IQW plate of {lg upperqstraifgr. j on gxchange
SR

appar at us CSPBPE O UTE ARy %@?Béﬁii‘ﬁt? °‘*‘""°fsr,',“ rdiefiration 65 iNg
i n;conmbi natwRAT WE CLAIM IS:— 9{‘ ha @hfabk ke iradBiahd é’«lar&g cél- hol | ow

pl at e dPvj d- An ion exchange apparatus compris- lecting means dxsposcd bclow the strainer, j ng the
regener at 8ri® C¥TRMAYOPnt o upper and e f}fg‘;’cﬁf c 8 mtg}ﬁ?éﬁgg coI um,

| ovier sect ig@nsn RAdxaNe RBlumb,NT OUGh PagERG Gects and “having throughassagh- UPPET

y strai ner..di(gpeseppern sttdher d/i/a;ys-.dfmr tﬂehewqyasfsage prssagcesf nesinand iliquid d :
uprjer _qgrt i on“N’eF hPQ*i“‘tﬂheV“h@nﬂexlOﬂ S’pragam 3 ¢ ? m‘iﬂﬁ mffa@u‘l’ff:%e of the
15 |- q %ﬂfme liquid cc(nn)wteéi to of the column. )BTga ® B“r é-%}? H)é l'iquid

into the i ntermeomppcr strainer, n out IsetA;fpefa:dshas |dldikdeﬁnCQﬂIhl‘tﬁCB€d5tO of
: thé col um.(d) a Iower strainer - witltifn e the p par whercin tiger resin regeneration column in- 6

Appar alys as CISEIRRCEOLE, pFeds fons, s 3 peuphery (et e geentdler ai ner
wi tthi n "t hgg) hﬁ)rinletm?rt@ ﬂq&tcf"@or{n@c?édntor eHRBET BEN GalddAM (el penpheral
exchange col uni: lawer spered from ¢l udescrainperid the rvaler wallcetingi méass, aOIJ acent
to x 20 @® a mcasutrqemcnt F:or@mgpdtﬁqéhee irxd a % sripheral fluid outlet gddacens d@thgf t he .

0 Ts)
COlrlluerSa per 'cﬁﬁ%&%oﬁ L Cfrst l’.E.llveexc anee Bé)f éri ilﬂ‘f\lf%t aJpQJaluE Q@bsla‘ngéﬁy )
nect ed .t(g a%ﬁeh@itxonﬁcﬁﬁxﬁﬁle ‘bet weenas H&&xbc@ﬂi’cl‘dﬁh@ﬁtmrefcrcnce to the 't he

I O\b/er st r.aikran outlet for the regenerant dispesder adcorhpanyiag dravfras-wat er col | ect |Sﬁg

redns, 20" e e vt st S i BT 8

per‘l ph@oa' @) l&' la Urgfte;tmﬁt@d 85659dd {nOanl h@ characterized in that the jclm f t he
i.on = exchange mttmpdnatc pdneonC @ithiATthe re- mZBm ion cxdmhgebmiohhﬂnf dxughseﬂ foi 1 St

valjv o 8“““73“01(5 ugRchange app ara hg formation of a (9§) g
regener ati of &@ummm::n?sfizf;zﬂ comRlEL e R Tt ‘t}t“?otf"ftﬂ Fellence Lo

i 35 (k) an i) fa@nwRhibd hatef erspas&fe Ecﬂ-gememnthc gD F6ded &6 0@@ANYI-Ng
Wi n

in the lower portion of 8&e rcgcncra column. [ n t he upper porti Ol’l9 of the
. on ener g rcsm m a
reg’ener a (1) 8:1 dﬁt:ﬁ%@pgamm" wa cr ;szoe | &gﬂ%gnn% 'ﬂ) a us of ﬁﬁl én
colyu between the rcgcnerant stral Bﬁnoe 08 2R la dH§ra<§§'x7 n@‘g‘ in claim

30 (|‘)0 a r egeanlcafor wathingivaer, di Sposeshid megameratibn of hresira st ﬁTcttEcE(Hylan t hat. the
resin cont a("ﬁe’idmeas"acme"; tank connecteq fqtthy rrEijF‘t&’t‘e‘fB’(BF't'il&) R aFA of 8 1% opge; o i'n the
i o exchange cgisidfe phihg Kggetpuipp,column - regencrant and washipy Wa'EnERIUGHNI0

into_said appara p?
moyed downwardly by the formation of a 100 A method for operfting. A@Nioh ket for 't

.regener ant (5 e‘el as |chyimed igfclain gliind nsmpnph tysoindpding eygliqatdy usnn; -k
tojthe 1 egpﬂéﬁ °w%‘triz‘f§;‘ “liii“yssaf'f"ﬁié ﬁﬁ?‘@?ﬁﬂscﬁ;@ﬂlﬁﬁﬂ Wl RASHd

ex hange passage ofOresin 1q§16 lTl]@f Qlid V\/&Sﬁﬂenﬂccwﬁbﬂt@m C? co Urm with :
the |iqui dspfa‘grxc@ds fart spragiag dnto the mtenorl n the .| oner port | on of t he regenera-

collum. s g G ot e e o | sran/i SCRATESHIRRL eggener at | ng
reginin an3 paratus as claimed ]tlc)a"@rh ut | I'Sposed - ion
exg¢hange agbplingas Usriohted hdaté queteasindﬁ - Chartered Patcnt b@émeen the .-
re enerant’°%1°¥°§i"l$ér°°‘am jugtrappnscthe fowst aim 1, g_ la&fftr d in that 40
the |nl_§:5 sf@r Nﬁsﬁﬁld’s’gs‘éﬁfr&ﬁ’ma feced: said reg @_g esinis effect ed
byta . ' ing claim in(WHichathBRipsd [s@RAtcolnank connect nctoe E sol ution
co r|5|ngamxture of- a—strong Lower end of the :
regener ati on col forrHerjd amuo n@ml’ﬂ e*bms by, 92w 100
t htough a second va b\l/'sehedg' mts::r;%ﬁ?hoop m bpagr’at‘!ﬁgx :
10” A nmet hod for operating an’'ion ex- . 2. Apparatus as clai rred i n-: cIa| m
1, -.change appar at us, |nclud|ng cyclically using 45 whi ch the
IoWer stral ner conprises a hoI ating an'ion exchange T esi n,
sul " piate naving ¢ rHIMHIEFAREIREIAHE s or° e ' Srant ATy s
degcri bed herein with reference* 165 - s * passage of resin, a liquid
inljet and- liquid to the acconpanyi ng draw ngs. spray neans for
_sSpriaying into the interior : of the colum liquid introduced into
threr———a— Agert-s—t-or—t-he—Appht-eant-s- 50-—Fott+on--pat-e—~throwgh~t he
inlet. STANLEY, POPPLEVELL, FRANCI S 3. Apparatus
as clainmed in claim?2 |n- and ROCSS, cluding a

Y T Y T T T ~ 1 ™ 1 A a2




