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Figure 1. Cation-exchange resin schematic showing negatively charged matrix and exchangeable
positive ions.
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Type I Matrix I Reae tive Group
----

CH= CH2

(0CH
2 ~~-CH2~

strong cation I @+ - I - SOG3

CH= CH2 CH = CH2 ...
I

Styrol Divinylbenzol C.H2
I e- N ( CH3 ) 3

strong anion I same Matrix eI _ N - CH2 - CH2

f----------I
-- (CH3)2

-- --_._------"- ,_._-~---
CH3

~CH2
CH3

I I
- COO e---- I C= CH2 + - .-:-:C- CH2- CH- CH2~

;> weok cot Ion I
~OOH c$J e, COOH CH = CH2 - P03 H

eAcrylsaure Divinylbenzol -0
~CH-CH2~

------
OH OH OH

weak onion I @ + HCHO • -@r CH2 -c$r CH2 :-c. - NH/D

= NH0

Phenol Formaldehyd cr2 =N<D

Table 1 . Characteris tic chemical dates of ion exchanger 5
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Fig -4 : Exchange isotherms for the reaction Ca2+ +2(Na+R-) ¢:> (Ca2+K;) +2Na+
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Strong acid cation 1007, 1037, 1125 S02 stretch

Weak acid cation 1700 C a o stretch

Strong base type I, 890 N{CH3)3
-1,. arii~n (polystyrene)..0
J.

Strong base type I 1660 Acrylic Anion
(acrylic) Amide
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..).;..jLoJb, ~~ t.r w)~ micropores)~ ~~ ~~ Jo-SI,4l.oj" ~~~l,> ;:';LJ

~~~ ~;; r!.) J,~ )~. .LoS t.r J.o..c ..5)~, ~~ <$~~ J.!lio )~ .r4! ~
: ~, 0...1..01 ..).j;l~d,lA:..oCross - Linkage 4S <$,9 ~~l.) <$~j) <.Sl)"! ..5)~ <$~~

<$~~ %D.V.B

...s)~ "/."( "/.0 "/.,- "I.' 0
. 1~1-- ,.. 1\- rl\ r,~,.. - 'r'

. 1~1-- ,.. AY r, 'fA~,.. - 'r'

. 1~ -J!" ,.. I\'f A- OA~,.. _ 1$;> ~

. l~n~ - ,.. ,- . Y' ,A~,.. _ _1$;>

~,..l~..s,)J.~..s,) ,.- I\'f 'f'f '0
~,..1 ~ 1$'; ••• Y'f 'fA ,. -



Gel - Type, Porous - Type ~\A ~j.J ~\A ~,lA;

Ub micropores J-.>b )~ 4~, ,\;~.,."micrapores .i9L..o ($I)~ Gel-Type ($42,j)

-lj"':' ~ ~~I ~ ($IA> J,k-o )~ 0~ ~),:;..o}I )~ IA> micropores . -lj"':' ~ ~~

(r js:.:,) . -lj)-lj ~~, ~ .r.:i:- , ~ ..:.Jb )~ J,

0\ ~,,\;- '':; ~l.:...o 01~ ~ ($)by, 0* ($ly, -lj)-lj micropores 4S ~42,j)

.~r? ~ ~)~ ~j) ~ )~ .hA! ~yS 4S ..::...wI~ I

~~ ~~ .i9L:..o ($1).,) Ub micropores ,H oiY~ Porous - Type ($~j) - r
(r js:.:,).~ macropores

).,) , .,),....:, r...s-" .,)~I ~j) ).,)~, ~ 4S ..::...wI~l 42,j) )~ macropores .,)~l ..:..k

')'~ ~ lS4J,ko).,) ~ ~j) 0Lo-ljI) , ~') ~ ~ jI\:y-'j) 0~ ~ c9}A

. ~4 ~ ~Lo.:..omicropores jl )L.lS"?js:.:, ).,) . .,),) ~

.~,..:.~ ~ micropores ~~, ~4 ~ ~r ~,),L:ulGel- Type lS42,j)).,) - '"

Cross-Linkage 6J ~I""':' .J') Gel-Type ~ Porous-Type ~l....A~j.J ~,lA;

~ I,) .~.J IS -

)..l..k 1.iJ.,),....:,c.s- ~ y\ Porous c.,..; ~j) lSUb macropores J>b )~ 0':: ( ,

. ~4. ~ ~I)' ~,b)

~ , ,Hly, S-::..:> 0j, .L.>I, )~ Gel c.,..; ~ Porous c.,..; ($~j) J~W ~;; ('"
. ..::...wI~ ,.sS

..:.8L-;1 U ~~j))~ . ..::...wI; ~r Porous EY ($42,j) ).,)0~ ~~ ~ r (f
. ..::...wl;~4.j~l~~' -lj)~($~ ~r
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-eH-CH -CH-CH? ?

~ ®
-CH- S03H

~H-CH20

c$J
-CH-

~~ Porous c,...; )~ ~b j ...$...jj ~ ~~I , organic fouling ~li.. )~ ..:...,li..( 6

.~)~~r ..:./),~I ~lS' J..;..;~ ($}I ~j).)j!;..o ~1;10~ ~l o~~ ~b

c,...; ($~j) rJ, J.;..;.$" y~ I) ~ r:i- ($lA j')b. J..;..;I,;l..S'" Porous EY ($~j) ( r
. J..;..;I,; ~ Gel

~I ($I~ ~~ ~ ~I;' Porous e:,..; ($~j))~~:r.:-! ($)~4, ~l,~ (V
• ~ l..S'" ~~ I) ~ ~ jl ~b ($lA ~ , u4.rC s.:..=J4 J..;..;~ lA micropores

o}.., ~ ~~ ...s...::...> ..:.Jb )~ r.S'j-!.J~ ($~j) porousity 6S ~I ~,; ~ ~j'i

S-::..> ..:.Jl>)~ 'y-~LG..o~I ($.r.:--! 0 jI.,\,j1, ~,..:, l..S'" 0~ (m2 / gr - dryR) ~ r. ,

.~l~

~Uo )~~, ,\;";"'~~,Uo <S-~ ~ jI ~ 0~1 EY jI ($,! r.S'~lS'($~j)

r.S'~1 e:,..; ($~j) . ..Li)~~ 0~ ~I ~ JtW \.01, ( , •• - ,r· oC ) u};>

, o~ ~)~ ~j) , ~ ~ 41 ~;\.o ~ 01.o;>L...,.,\,j"':' o~l 6S ~,

.~~~ ~ r. J,I ..:.J~

. ~') ~ J--:? ~ cu2
+ ,Fe2

+ ~ ($}-9 ($y.;j-!. )~ )~ 0~1~1 J-S',
, .l;..,.,L.>0~ ('),:;-0 , 0~1~1 ~ ~ ~I ~ ~1 ($' ~ u'i~' 6S <S-~j)

~15 o~ ~yj JS ~)b,.,\,j"':' ~ "-:.~ r.S'j-!.~yj ($~,./..:.Jl.> ~I)~

~L> yl .u ~, .~~ l..S'" ~lS' ~ ..l.>1,~)b 0~ ~),:;-o.rb~ ~ ~~ ~

~),:;-o u4 U.M jI)~ )~ ~4 )S 0j-!.~ oJ.;..;.$"~I o~\.o ~ jI ~ ~ 'y-~li.o ($,b



('~ ~j) ~I) ~,.:,~ 0~ ('),:.. )..).i. 0'=:-, ~,.:,t.r ~j) .::....:.5 .r. J!li d:- 0~

~ (,)'1 0 ~ t.r ~I ~ b~ ~~ )~, .l.a~t.r .:........~;II) ~,>c.S,;S Js:..:., o~

. ~ t.r .:l~l j)t.>1......,1)~)~o~ ('} ~j) ~l) 45 ..::.......I;S~

,~4 t.r ~r.s:J1)4 c.S1)~,~ ~,r.s:J1 ~~,;,.}~ J~ c.S~j) 4~1;I
~I ~~ 0~ o~~ ~I , .,\,j":' o~~ ~ ~I}'O 4 60S .,\,j)~ ~w ~I)~ ~

~ ~I~ I) ~ ~I ~ 60S ~, J~ 01~ ~ . ~,..:,t.r ~j) 0~ ......,1;>, 0~~

~j) JI;'I )~01 ~ ~I) 4. , ~) ~I ./1•~ ('}~~ tY jl ,.}~lS' ~j)

c.S~~1 ~,; ~j) ~~ ~ jL:.; , ~4. ~ ~I;I ~I o.,\,j!..o~4 ~ .,\,j":' ~

~,; Ca 0~ c.S~4j 'y-~u...,,-51~),.aJ}-I ~14l:>1~}'O)~ o.J.:S ~ I~ ,.}~

I)41,.J-..S ~ ~~) ~j) .i!L..o~b )~ caS04 ~4 o~ ......,~ ~j)

~ I) ~j) ~~ 01~) c.S1;-!,~4 ~ ~LS ~~ ~ ~j)~;;, ~~,.s-
o ~b ,:'-;" :"HCl

~ I.LJ • ,\;- "Ib ~I c.S~'}" jl ~~I c.S~j) o.,\,j""':=' ~~ c.S~,./ 0'=:-

,~ ~ c.S,..! ~~I ,.}~J~ c.S~j)' ~;S~ ~ ~~ )~ ~),hil.oA . .,\,j)~4l;

, ~4 ~ DH , Cl c.S~ (') ~ 60S ("~ tY , I tY c.S,s ,.}~I0 .,\,j":' ~ ~ 0'./
0..::.......1 ;)~4 Cl J5:..:. ~ ,.}~II tY SJ~

~ (')~ tY 0=A1tY jI ,.}~ J~ c.S~'}" ~,.:, t.r 0~1 c.S,s ,.}~I ~j) 45 ~,

: .,\,j":' t.r ~~ ; ~4 tY c.S~ 0=A1
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')'~ ~ 0.)...;.;$ ~I J~ ~}f>' ~).) ~~ ~ ~1l:>1~,.., ~b 6J:; ~')',k

• .),..:, ($" ~1 ~~ b~ ~4 0~ ~4

. .),..:,($" ~ (.S'!.l::li o.l.i"':'~,..; o,;f ~)~ • .l.i"':' 0~1 \.S,.9~ ~1 \.S~j) ;fl

~, , ~~ ~ ; o~~ ~j) , ~~ ($" ~lS' ~j)~,k))~ ~I~ ~ )~
c-il,.. ~ , .l.i~ ($" dO; .S~ ~ r \.SIA JWI •~,..:,0~1 ~j) ~Lo.:>Lw ~

•~.w ~. I· . :.-')' .):. -.::-.:.5 I.\..j . ~ ..~, 0-!. ~ ~ ,--, }-l ~ (-),........ r.....r.;-::-&-)~ ~))

. ~)b0j:-'1~1 ~I~, ~j) e:Y 6..! ~, ~I ~ 0j:-'1~1

~ ~ jl ~ 0'>""':' d .:0'0'yl U"#~, ~ ~~I\.S~j) 4 yl ~).)
, j,;:-.s~4 )'0' (-l..!.a).) ~. ~~ ($" ~lS' ~~l;)~ ~ r ~ \.S)br. 0.M

.~4 ~ ~LS J..-SI, ~r,.)"':' ($" o~ ~)~ ~j)' ~~I\.S~j) 4 j,)lS'Lw

0.);S )~ ~j) 0~ jl JLo; -/0 ~~ ~w,.......~,o..wl.r.,j)~ .6110).0.":' J5:..:.)~
. .))~ J."...! ~ ~ j,;--S.) ~ \.SI.H o~ 0.)l.A;......,1 ~j) 4 ojl; ~j) ~I~. ~I
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0~ ~ }I)~ ~ ~~I 0'~j) J~~ 0)u.9 ~\}A ~ , ~~l) 0'~j) J.;.j~

0'~j) 0',).H ~\}A ~ S~ ..~I_' ~\. ~4 r.r ~l) 010"))~ ~ ~L>l.i

jI o~~10i ~.';'i>0'1r., ~),I r.r ~41) ~i J~~0).l.9,~,..:. r.r ~ 0',.9 ~~i

~ yi ~ ~~i 0'~j) ~\ ~ }'l .~4 r.r 0')'~ ,-:,,-,l.:..o)..l.io )~ f;f ~,...,

. ..\..Jb~r.r ~l) I) 0iJ~~~;; , o~ ~ 0-!.j) 0") Mg(OH)2 ~I ~.r.? f~1

.~,..:. o~~10~1) 0'~' f} yi jI ~4 i.o.:> ~~i 0'~j) ~\0'Ir.I.iJ

0H" I) ji {;...,0Ai 01,; r.r 0i ~.1....J eY ~ , ~.>,)¥ eY ~ ~~l) S~j) 4
: ~~ ~~) I) d~ ~4 LoI~;SJ.i.:> ~ 0~1) 4_~

(j"1W )~ yi ~ ~I~ ~ 0-!.j) .b.....';yL , 0A>iJ.i.:> jI ~ 45 ~;S ~~ ~4 - )1,1

S,) ~ )~, o~'-'; J,..k.o d:- ~ , 0A>i~')¥ ~ ~~ I) ~i 0~ ~~

jI s.r.:J ~ SI.H ~l ~ 1.iJ. .,).j~}'r.r 0i 0~ o~,Ji ~4 , o~;S y,...,) 0-!.j) 01)

~ ~~ J~ S~ 0~ ~ ~~ 0j~ ~ 6.S:;iS~ io~ji- 0 I) o~ yi ...-o10-!.1

.~W

~ .
, 0-A1 ~ ~l..> ~I )~ 0~ . ~4 I~ jl S)~ ~4 ~ 0-!.j) o,J.;.;$~I J~ - ~li

0~ , ~i ~ )~ yj-» 0)~ 0):--51 .b.......,,;~ 4. ~I .b.....'; o~ ~,) ~

o.J.....:..:S l...:-> I ~ 1,- 6.....S ~,..:. r.r ~,; ...-01 0-!.1 jI 0'.r.? ~ Sir. . ~),i r.r ~~}! I) ~

. ~ W J.i.:> I) 0~1 l; ~,..:.~W,I fL..b ~ J,J.=- ~ ~.1....J~,..., J.;.jLo

)) 0'>,)¥ ~ )~ ;f\ o}..}!, 0~1) 0'~ o,J.;.;$.u~~)~0)~ ~ ~,Ji , JS )~
.u~~ ~l.:..o s,) r. Ji ~I}A ~I J=.l~ irsl )}!j-o~ ~,Ji . .:l"':' r.r O~.:l , ~4 ~b

4..,j ~ ).:l. ~.:l ~ t) ~~i S~ oJ.:..S .u.:l~ )~ , .,).j~}'r.r ,-:,,-,')~~I o.J.:..S

~L9 0..l.oi~4, .u.:l~~;; ~l) ~4, o~ .:l,.l-.o~j) C:}, Jl:> ~



~l, ~,; ~I ~~I ~~,JI e"..; c.:H.1~I ••u...:... .~,..:, t.r ~j) <.SjL,o)4,~
~I ~I,.- Ub~l ~I .~4 t.r ~W ~l,..., 0Ubl:$~W~;b ;I ~t; ~I , ~~

),k ~ . ..\.ilci;f )) ~ <.SUb~1 o~) )~ <.S~I ;hi <lb;;,j ;I , O~}! ~ )~

~I,.....0~~ 0=-! ;I <.Sly, . ~4 t.r D.VB 0-,=""",1~1~~1 <.S~j) J~,JI~~ J=J~
. ~~, ~-;" ~,~;~ 41) ~~I <.S~j))~..:...9, ~ ~ ~4 JI

I) W--::-Oj.l.o4o ~~ "/."(v/v ~,J.>)~, ~)~ I) f'~ flio Sl:> )~ ~1,1y!;hijl ~

Si02 ~,...:, IS-" o.l..t~41)~ 4.S w".:I.: • 0',';--9, ~ ~; ~ . ~~ t.r ~
Si02 J.L>. ~4 ~ , - , .. ppm ~,~ ~ <.S41)~Si02 ).li.. ~4 t.r
~ ~l) )~o~~ 0~ ~,....:,~ ub )~ (,,$~~ ~.i;; (,,$~I 4 ~') )~ i.o~
4Al3",~ (,,$;,,1,,£ ..:..9~ 4 . ...:......,,1 ~ )~ Si0

2
~~')~ 4S ...:......,,1 )~ (,,$~)';

4Al3",~ ~~ ~l5" <.SIr! 0~ ...:......,,1o~,;..oS 0l.oj )'r ~ Si0
2

~ j~ J.>

~~)~ , ~~ ~I)I )~ )L=..9 ~ ~ , ..1.a~~1)1 ~ ~ ~ I) )~ )L=..9 ..\.i)~

. ~ ~ I~ - ~ l5:'...L....w.T.r-=-! __

IS-" ;-J..j ~;b 6......1~ Si0
2

4S ~~ t.r 0t..;.; ~),; (,,$IA 0oX (,,$,) o~ f~l w~

. ~ IA 0oX (,,$,) .l.il';

~ ~~I ;b~ ;4}! 0~;S )lS'~ - ,

)~ .6.....,;~l.o wl~ jo.> - "(

)~ )~J~ Si02 ~ - r

.~~;!t.r ~j) J~,,11~ ~~I Qj~~ (,,$~j) (,,$,)Y, J~ ~ ~ 0~ ~

, ~,....:, IS-" .J=-',)¥ J~ S.:" .:'.. ~l fy! ~ w~ (,,$~j) .bJi 1:>1~)~

.~,...:, ~ o~~ .s. ,,).:' (,,$~,.l5' f~ ~j) (,,$Ub<libJ.>b)~ .u-1.9~o~l.o~'

~,~ L; f.r-5 '-:oJ ~ L:>l;l ~ I) ~j) ~...:......,,4t.r J~,JIt.Y ~I;I..:,..,uL-<.Sly,

o~lA::-.1o~ f.r5 ~~ ~,)¥;I 1:>'<.Sly, ~, ~~ f;f ~~)1.9 ~)~ ,"(.

.~;S



: .)1..>~~I .r-.j ~') 4-1 ~ 01,; r,.sA I) Si02 J.i>

r..S'j u,...., - ~1 ~,; J.i> ( ,

~~ w~ ; 4 Si02 y~ ( r
: .r-.j ~;-i!r..S'~1r..S'~~~ ~~j) r$''; jl 0.) \.A;...,.,I 4 Si0

2
J.i> ( r

-oN

jl ~.),JI ~,f 0'-!.1 • .).);-5 r..s-o ~~ tY-j) ~ b'; ~),J~l~'>"':') 4S ~I jl

. S~~1 ..,\;..jLo 0'-!.j) ~,; o~ ~ ~I w~ ; . ~I )I..»'>.Y. <SoIH ~,

, M.B ~w ~~ ~'-!~ ).), o.)~ 4.,,::54~4~l..o ~ o.d:- , wl~

tY-j)~.# "4<So~ P 6.bi; )10'>"':' 0.),11,'>"':') oliA.l·.),..:. r,.sA )~jA J.),Jl
~LA 0.H .)1.,).....•.••,;1. ~ ~r).) }_~ ~I ~Ijil ~ jl ~L.....o~,.),......:,~

. .).;$ r,.sA .)~ll) 0.),11)~ ~ J~ , yl o~ ~j'; ~I- ~~

tY-j) ~ 0.),;r ~ ~I'y' ",r,s.- ~, ~-.. ~.- ,
o~ l.:>l <So~ o.)Lo ~); - r

tY-)) 4 o~ l.:>1o.)Lo J.)W" ).) ~ , .rl-! ",rw ~l'y' ~I ~, ~- ~, - r
0'>"':' o.)LoI ~l'y'o~ l.:>1o.)Lo o.ljLo ~4 J.i> ;,~ ~r ",r,. ~-" \ - 'f

o l!.:.....) 0)4,.)

~ ~4 jI o~ l.:>1<So~ o.)Lo ~); ~ ).) ~ , ~'r ~,..).)yl ~ 'J,..-..o
. ~I J,~ ( ~ ~ 0~~ ~') ) parallel downflow ~') ~ 4S ~I 0=-!.4



~I ~ w4.~ cl! 45 ~ ')'4 cl! ~~ jl (.S!.~ o~L.~); ~ ~},.. ~ )~

~'wIHI et..-)~J~ ~~ ~~ <.S~l!::....,,~)~ . ~l J,.".- (counter flow)

~~ ~~ ~~ <.S~~~ ~Ir.~'~'-:' r,.s--O f'4.i1~- - ,~~)~ ~j)

. ~ ( continious )

<.Sl.r.' ~,.:, !SO f'~1 ~l 4 ~)')¥ <.S~l ~~ts' <.S~j) l::>l ~ ~ 45 cli~~

. ~~ O~LA:••J ~),AJ,....,~14. ~).l!.)S ~I jl ~),; !SO )~ ~l

~I ~ I) Jli.) 45 ~),- ~~, ~I"r ~~ Jli.) jl45 ~ 4.S-.~j): J,I ~~

I))ts' ~I . ~ !SO ~j) 4 ,)),-S03H O,.;! , o~~ cli,AJ,....,~),AJ,....,

o,.r-5 J~.) <.S,) ;-! ~I ,r-il; jl 01,..; r,.s--O • ~,f r,.s--O 0~rS cli,AJ~

. ~~ ~), -COOH ~l ,-<".'. )~~

0~~' <.S~' w~l~,s' ~ 0~~ cli,AJ.,....,jl45 ~ 4.S-.~j): f"~.\:.w~
- ~~~I ~~ w~ ~, <.S~ ~~,..; 01~ ~ 45 cli~~ . ~I "r ~~

~.J'b • ~,-:, r,.s--O ~j) ~I)') 0~ ~ ~ )~ , (cross linkage) ~

~,..:.j4.~ly. ~~ ~j) ~')¥ u-:'Iy.,~4 ~ ~ ~~l ~)~
~,~j)..b.......-'; yl y~ ~)..u~ts' ~4, ~ ~~I ~)~ ~I)l

~ <.Sl...Ajx<.SI)~~j) cY ~l. ~,..:, "r 0~ J~~ J..SI, ~ r ~ts'

~ , ~ J.i.> .; ..:..>1)I) yl ~ <.S~~ ..\,j)~1.9, ~ ~ ;I I~ ,

. ~,..:, "r f'~1 rLts' ~j) ~Il::>l

. ..Lj)~4.S-.l...A~,),..l;>y ~j) ~ ~I. ~4 r,.s--O 0.:1.: 5'~~ <.S~j) : f''''''' ~~

., -:. 1.":"'1 ·:1 - l...J.j4.S 1··1 , I.·.· h.i· 'J,)L;..:......! l:.) ~ ~ ~ ~ • 4.S-.~ <.S;-! ~)) r...r (.Y.. • . .J*"

• ~,..:, !SO ~ )l:--! ' ~I ~



~ . ..:...wI~4j~~1 ~ )~~J.....,~~,,$ <s;lJ.i.. ~b ,.,so 4S 4j'!;l.oA

w)~ u-J..~~ 0l..oj w..L..oJ,b )~ ~~.;> yl PH 4S ..:...wI ~I ~1 ~~
.J.S '.. ,.,so ~ ~~

~ j;--? ISI;I~~ ~4 ~ ~1 ~ ~1 EY 4S ~ IS,! ISj4 lS~j) ; J~I ~~

;~ IS,! ISj4 lS~j) ~~. ~ Macro relicular Resin ~ ('}-J~

lS~j)~); . ~~,.,so 0L;..; IS~ ..:..o,lio ~1 lS~o~')'I.r.I.r.)~ ~4
~ ~~1 lS~j) jl . ~4 r,.sA ~ ;I.,).j~1 EY jl ~ ISI 0jl.,).jll; ~ EY
o~~1 ~4 ~I~ 1))J.....i.o,y.;:...-S ~ ~ 4S IS-~~ IS!),? ~ j.x

: j!..L;.,j)~ ~j) ~I ~~ ~~. ~~,.,so

42!!!... ~b
ft3

60-64 % ~,b) )J.i..

16 - 50 ~I)~ojl.,).j!

0.43 - 52 mm };.o ojl.,).jl

. ~4 ~ ~~ J~ 0-!.j) jl.r--=J J'b ISI.r.~~ ~.r..~~);: ~~~~); - ,
CaD . ..-LA ,",')'IA ("I ....,.i..> ..:.-...9 L:. L a ~L . .-0 eq ..:....j L:. ..l>la ~ )~

..., •••••J (.S"""" • • • yo- • J • ~ Lit _ Re sin e • ~ .J ••

~ ~~,f ~ .\ .00 <..S o~ ,-. J); I) ,) d.-.S 0---!.j) 41. 'j-!

. ~~ IS" 0L.;.; (Usable Volume Capacity) U.V.C
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Rater ~elllinerali sati on, r I Ul dised processes
Hater softening

Condensate treat~ent, continuous processes
Quentin process, calalysis

Rdte~ de~ineralisation
flu111i&~d processes .

Condensate treatment, continuous
proc~$~es, sugar decolourisation ..•.

S. VtAIC BASE ANION - GEL

6. WEH. RASE ANION - IUCnOPOROUS

-,CIHLIC RESINS--------------,. '«'EJ I ACID CA.TION - eEL

Hater dc~inerali~ation
Sug_r de.ineralis~lion

Cartridges; .itb or without colour indicator
g6neral de.inerali.atlon d~.lneraI11.tioft;

13. HDCLUR RESINS

H. CATALYSIS RESINS

1S. PDA~H!CtUTICIL RESINS

16. ADSORBENT RESINS

t 7. CHELATINC RESINS

t I. MITRATI RE"O'AL REaINS

U. FOOD CRADE RESINS

20. SUGAR AND CHROHATOGRAPHIC
RESIHS (peR)

Drug carriers; pbar.aceut1cal procelles
Adsorption ift pharmaceutical and food
applications

"e~cury removal, •• tal recovery,
Brine decalcification

Nitrate re.oval froa potable laters

Special grade. for food application.

Sugar decalcifica tion, demi neraU sation and
decolouri •• tioft. .eparation of ••eetenera



PUROLITE ION EXCHANGE RESINS
ANION GENERAL PROPERTIES

PARTIClE
TOTAL WET WHOLE

I APPROXIMATE SIze WATER VOLUME CLEAR
ANION TYPE IONIC ••••••• NQ WT. RETENTION CAPACITY VOLUME

BEADS REMARKS
RESINS I'OMI MINIMUM CHANGE

,

••• -.J III •• 'Ilt MIN.'"cu.ft -- ••••••••.Illl'.

PuraMeA.- cr 704 44 +12 14 <5 42-48 14 90
Strong Base -03 52 <1

Standard anion lorm bead resin used for

Type" Styr_ CI-OHc ------ demineralization.High Sphencity and

A-eoo-OH OVS OW 656 41 -03 52 <1 55 11 "5% 90
Bead Hardness make it ideal in the "C'

Clear Gel -- ------ _.- 9" ade lor condensate polishIng

A-4lOO-C a- 704 44 -04 36 <2 43-48 14 'l0
---- .._-_.-. -- --------- -- ------ -_.-
Purol!I. A·400 a- 688 43 -12 14 <5 48-57 1 :3 90

,
-03 52 <1 More porosity than A-600 to res,st

Strong BaM -- C1·-·0H - -- ______ 0 organic fouhng High whole bead and
A-400-0H TyPIl , Porous OH- 640 40 -12 14 <5 60-70 10 ';'0% flO spheric,ly mak!! It Ideal for conden~alA

Styrf~neOVS -03 52 <1 poh~h'ng
Clear Gel - ---_.---.- ---- _.~ ..•...- -- -- -

A-4C»-C a- 688 43 -04 36 <2 48-57 13 90
f---- ------ --- ------- - .__ . _ .. _.

PurolH. 44SO Ct- 688 43 -12 14 '5 48-57 12 f!!,
Sfrnng Base -03 52 <1 The porous opon struclure 01this resin

Type 1
. makns II resistanl 10organic louting and

112 14 -5 r.I ·01-1'
A.450-0H Opaqun Gel OW MO 40 03 &2 < 1

flO 70 01)
I ;'() '~:,

11', givo~ it thl! obllify 10schiavo low silica
Porous Struc:lU'e ._-- -------- --- levols with a mInimum amount of caustic

A-450-C CI- 688 43 -12 14 <5 48-57 1? AS soda
__-04 36 <2---~ ----~-- -- _._. ----- . - --- ~~ - .. - .. -_. - . -- ._--

PuroIlt. A-300
Strong 8aM -1.2 14 <5 CI -OH A hiQhcapaclly gel good for demlneral·

TyJ)f!2S~ 0- 704 44 40 4~, 11'. '10 ,zal,onin lho OH' form or dcalklllllillHm
OVS BeadI -03 52 <1 IIOlth ~'lJllatcand nitrate removal ,n the sail I()(m

--- _. .---- .__ .. - . ---
PurolIW A·300-E

Strong Sue a- -12 14 <5 CI -OHType 2 Styrene 704 44 4045 14 '10
OVS Beldl -03 52 <I "0% Ideal where taste and odor are crolocal

-- ---'- --- -'-- ._.- - --
P•••• ". A'250

SIrong B•••
Cl- 704 -12 14 <5 CI-OH' An easily regenerated res,n WhIch IS

Type 2 44 -03 52 <1 40-~() 1 :3 fi:>
OpaqueOet

<10% reslslant 10organic fouting
-- ._-------- --- ----_.__ .~ _.

PwoIlte A·200 Strong Base -12 14 <5
An easily rcgcneraled resin w,th high

Type 2 0- 696 435 ·03 52 <1 4S·!)4 l"j
(;1 .()·I

'lD
capacrty lor use where tow nnse volume IS

PwoIlte A·2OOC Clear Gel -04 36 <2
+ I~IH~1 destrable II is Ideal for counter currenl

operalion and floating beds
_.-- ..--- - -_. --_.~ -"- ~._-- _ .. .-

PuroIte A·8SO Slrong Base 0- 672 42 -1.2 14 -5 58 62 II? CI - 011 An acrylic strong base deslQncdfor hlQh
Type 1 Acrylic '0.3 52 '1 ' I~1

11
"1

q;>
orgnnic!l.

--- .._-- __ , _.-- -- - - --'-'--'- -- ~_ ...•_-
PuroIte A·5OI) Strong Ba•• -12 14 <2 High physical and osmotic shock

0- 688 43 -0.3 52 <2 53 -58 1 t CI ·(111 90
A·~

Type 1Mlao
-04 <2

., f)°'h stability Ideal lor organicS in the san
36 form

--- ---- ~._-- ---.-_. - .

PuroIte A·510 Strong Sue a- 672 42
-1.2 14 <2 52-60 12

CI--OH 90 High capacity but II lhe same Qualllies
Type 2 MIcro -03 52 <2 "0% 01A-500._--~-_.. .-- - _. .. ..- .-

Weak Be•• Free +1.2 14 <5
Frco Amln" Good C8P8cily II I very hlgh eIIlclency 01

PuroIte A·l00 Macto Styrene 660 40 10HCLAmile -03 52 <2 50-60 13 90 regener.'ion_ HIgh pI'tyIicaI and OSI'llOlIc
DVB8eId '20% slability.



PUROLITE ION EXCHANGE RESINS
DEMINERALIZATION GRADE GENERAL PROPERTIES

DEU'N- "...• APPROx. PARTICLE VOLUME '" PERFECT
EAALIZA nON TYPE IONIC ••••••• IHIPPING I SIZE CAPACITY CATION IN BEADS REMARKS

QftADE RESINS POMI ••• WEIGHT •• MIN. MIXTURE MIN.'"
gII

__ '110
•••••.,.. Ill,.

---- . "---- ... --------- --

MIxed Bed
A high quality resin mixture su~able 'or

~".MB·400 Slrong Acid Gel HIOtt 99/90 710 .,2 14 <5 06 40 90 general clemineralizalion processes " IS

Slrong Base Gel -03 52 ·, especially eIlec1ive lor use al high flow
rales and llIerrMtent use.

Mixed Bed
A res,n mixture designed lor effiCient

Purol". MB·4SO S,rong Acid Gel HIOtt 99/90 710 ".2 14 '5 06 .1(] 90 demincralizalion over the widest range 0'
Strong Base Gel ·0352 • 1

condlllonS. " is very efficient when used '0
treal wa'ers high in organiCS

M,xed Bed Resin mixturo which contains a colour
IPvrol". MB·400INO Strong Acid Gel H/OH 99/90 710 '12 14 · !i 06 4lJ 90 indIcator to determine exhaustion of the

Strong Base Gel -03 52 d res,n

I

PUROLITE ION EXCHANGE RESINS
NUCLEAR GRADE GENERAL PROPERTIES

It •••• APPRox. PARTICU! VOLUME PERFECT
NUCUAA ORADE IONIC erIItIon SHIPPINO llZE CAPACITY WATER BEADS

MIINI PONI ••• WEIGHT MIN RETENTION MIN ••••
REMARKS

• 11gII __ '110 .•.... ,..- .•.
-_.-_.-

Pvroll. NRW·100N S'rong Acid H+ 995 800 +12 14 <5 19 49·55 90 Nuclear Calion w~h high 'Ml conversion and
CalIOn Gel -OJ 52 • 1 low metal Ions,

------
OH 95 mrn

Pvrol". HRW·IOG Sirong Base OH" CO] 5 ma. 670 .'.2 14 ~5 1.1 55·60 90 Highly regenerated nuclear anion w~h low
Anion Gel CI 0,5",.. -03 52 ~ 1 salls.

SO. O,Sm.x-- ."--.' -_.~._..-
M,xed Bed

PuroltI. NAW·37 Sirong Acid Gel H/OH 99/90 710 +1.2 14 "5 07 60 MAX '10 NudcBl' mixod 00d used lor high purity

Slrnnq RAllO Gel 0.35" ' , wnlnr.



PUROLITE ION EXCHANGE RESINS
CATION GENERAL PROPERTIES

APPAOXIIlATI PARTICLE
TOTAL WET WHOLE

WATER VOLUME
CATION TYPI IONIC IHIPPlNQ WT. SIZI RtTENTION CAPACITY VOLUME CLEAR

R"'NS PORM 1IIe./ ••• IfI MINIMUM CHANGE DUOS REMARKS
I gIl - •• MIN.cu.n. - ~ulv.llllr.l__ ---_. - --- ---". - _~-~o""-=·· -.-. -. .- , .. __ .- ---- -- - . --------_.

PIHoMt C-1 00 He+ 848 53 +1.2 14 <5 44-4A 19 Na-H rJ'l
03 52 <1 ~)u'f1 A Premium ova resin. Suitable tor--_. - industrial water softening and deiOniza·

C·1O(JH H+ 800 50 +12 14 <5 49-55 19 N,,··H 95
Slrong Acid -0.3 52 <1 5'\<" lion Very hogh bead strength making ~

calion EXdlanger ...._- -_ ...---_ ..- --_.--- . optimum tor high liow rates .
C·100NH. NH. 825 515 • 1.2 14 <5 42-46 20 - 95

-03 52 <1 -_ .._- _._-" _ .. - - .. .. -- --
C·1ooE NI+ 848 53 '1.2 14 <5 46·51 19 Na- H· 90 Premium cahon resin used lor the

-03 52 <1 5°n softening industry
.. - .._-- . .__ .._-- _._-.-

Purol ••• C-1oo.1OC S1rong Acid Ha+ 865 54 +1.2 14 <2 40·43 22 Na-H· 95 A Premium ova. resin Resists OXidative

cat."., EXChanger -0.4 36 <2 rl% anack IncreRsed denSIty makes il casler•.. - ----. -" . '. lor Sf'paration in a mixed bed Excellent
C-1oo.10HC 10'l\0 X L H+ 816 51 +1.2 14 <2 47·~)0 20 N<l'H 9[") lor both deoonlzahon and softening

-0.4 36 <2 ,)1Ib
----_.- ---- ------ -- .. 0-_- _ _ . .. ... -

Plnollte C-1SOC Na 800 50 +12 14 <2 4fll)1 1 fl Na ·11 9~)Strong Acid -0.4 36 <2 4% Reslslant to osmotte Shock and OXidativecall1)Fl Exchanger ---- --_ .._---------- - - degradation. Used in hot lime SOftllntng
C-150HC Macroporous H+ 752 47 +1.2 14 <2 51-5' 19

Na ~H
95

0.4 36 '2 ~%---- .~_.----- ._---------~-----_.
JnIIteC·105 Wt!ak Acid H+ 752 47 +12 14 <5 45·53 42 - ()'l

Cahon Actylic ·03 52 < I Recommended lor dealkalizalion. steam--- ._.-. -- ---- .. ._- _.- .. - .. -
PurolHe C·1()& 'Nel'k Acid H+ 780 49 +1.2 14 <5 48·53 :111 80 Iloodonq and softening.

, Calton Acry1ic -03 52 <1_ .. ---_._------- ---- . _ ... _... .-.---._-- ----_. _._---- - - --
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Ion Exchange Resins
Table of Equivalents

PUROLITE DUOLITE AMBERLITE LEWATIT DOWEX KASTEL IMAC RELlTEIIONAC

W•• k C.tlon

C·l05 C433 IRC 84 CNP CCA-2 C 101 Z5 CNN
C-l06 C464 IRC 50 - - - - CC

Strong C.t1on

C·l00 C 225 IA'120 S·100 HCA·W2 C 300 C12 CF
C-l00E C 20 - - - -
C-l00 x 10 C 255 fA 122 S 115 HGA-W2 C 300 AGA C 14 -
C-150 C 26 IR 200 SP 120 MSC-1 C 300 P C8P CFS
C-155 C 261 IR 252 SP 112 88 C 321 P - CFZ

W•• k Anion

A-l10 A 30B IAA 47 - WGA-2 A 100 A 27 -
A·l03 A 368 - MP 62 - - A 24
A-l00 A 378 IRA 93/94 MP 64 MWA-1 A 101 A 20 A 329
A·830 A 374 XE 236 - - - - MG 1
A·840 A 375 IRA 68 CA 9222 - - A 105 -
Strong Anion

A-4oo A 113
A-4SO A 101
A·600 A 109
A·2oo A 116
A-2SO A 102
A·3OQ A 104
A·300 E
A·500
A·500 P
A-510
A·8SO

IRA 402 M 504 SBR·P S 5-40

IRA 400 MSOO SBR A SOO
IRA 410 M600 S 5-42

SAA A 300

IRA 900 MP 500 MSA·l A500P S 5-50
IRA 904 MP 500 A A 510 259
IRA 910 MP 600 MSA·2' A3QOP -
IRA 458

3AS
3AZ
2AS

A 161
A 171
A 162
A 132

Nud•• ,
NRW·400 ARA 9366 IRN 78
NRW-3QO
NRW-l00N ARC 9351 IRN 77
NRW-37 ARM 9381 IRN 150


