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Figure 1. Cation-exchange resin schematic showing negatively charged matrix and exchangeable

positive ions.

A. Imitial State Peior o EXchange B. Equiliorrum Stals Abter Exchange
Reactisn widh Cation 8* Redction wiff Cafion 8
8*© ? '
- ——— Solution-Phase Oq* - At
- ~ lons - T~
~

@ 7 A* . At N @ p Ve R N

g * s — 8‘ +* - ‘0
A

o +0 _
%* | A+ AT Af A AQ' 8 e G%r ) A. ’.'e
o < — AT + 8"
T ] e e
\ A At A A Jon fartice ‘\-{-_—\-r/j(——::/
— T — = 819 @‘{. \8‘—/“{-_:—_) Li' R«,E’
A ‘ A/"v‘—ﬂesi-n-(’hdse o —~ ~
3‘9‘— - T+ © lons L, S8 Ll B'@

Schamatic diagrams of a cation exchange Rsin tlamework with fixed excharge
site prior to and following an exchange reaction. (@) Initial state prior to exchange Relchon
with cation. B* £ (b) equilibrium state after exéhange reaction with catron. B*

/ . s
{d,?l,./w“"“ C{)/U\A el ‘{)’9//‘“%"‘] -1

\X

N



o -0 505 ol 4o 3l S99 =) 4SS Y S VI AT (S o juigs ] sl S
03 e )L Sl psT 9 wnte )b Sl ssls Gsime T wals 35 pes 43 V3B L) )y & iz
cx_g6)_:,_;‘o_x}__,qu;ﬁéuu,f)lu.gw‘gTéLg,:ugy;ﬁ._uL_a.s,_s
Os5LS adsbie o)) asls Ky Ko Lasb a5 (Dopled JSib o bl 0 Juote asls letali
Sl sl 5 (50,77 ) SssT I rme e SUWILIL Jobd wse J3ls Gble sl a5 1) (555 sl
._\,.;Su,oﬁl)l.\.ml.g.p(Na*)ro.ng)m
G pls BT Soime mjuio 5 prwlf Lo sl &5 3 003 5o g ile) (ige alslie
33,5 3l T oo als olaizbo & Glaie @rauw Sl sl 5. 0aub S)ly &by pleinls Jals
03 503,85 233 1) ol (seime wilalguwy )9 05 b ssT « (i) 90 2 oaub ool Laie sla)l

AR e b asly Jalas 3505 ojlal oUT &y asxuns

19

TLATLIML ) M ), e ) e il N @R e B By s oo



Of ahai ;0 (g o s (235 00latuwl 3,190

( Softening ) ol 10,5 a5 (

( Removal of alkalinity ) <L i (¥

( Demineralisation ) g (s <l olowl g Sowe olge (28,5 (¥
( Mixed-bed systems ) Jo,l;'u/:';b REIE G 4

( Trlite system ) ob 4w qouwe (0

93 2luo 50 (Fg o 5o (25 oolazwl 3 150

Q8 EI,:‘&.»I Sl oolazil 5,90 ol oo ep ()
( Softening water used for sugar extraction )
s 5| b 453 Jslowa 0,5 5 (Y

( Softening of sugar solution before evaporation )

(the Cryllus Process ) Cryllus os,1,8 (Y
(new system ) g i (¥

s 51U g2 gy 0gee 2l 38,5 5 Game olge 38,5 (0
( Demineralisation if juice before evaporation ) :
2ol (Sl ) b e ol HS, B (F
( Color removal from syrup after evaporation )
Quentin 1,5 (Y
( Other treatment processes ) 4.ias ;500 sl anl,s (A

9 oo sy ;R0 o519 sbes 8
( Recovery of metals ) <l3ls W8> ()

( Dairy industries ) Slad mle (¥




( Fertilizer industries ) (s3ls 545 abio (¥

( Production of chlorine and caustic $0da ) ,51;5m Sgm 5 LIS adgs 0 0,5 (F

( Pharmaceutical industries ) ¢ ;lo : M b (0

(Catalysis ) ;G (#

Ol il ;o Sal jloolizul slow (g1 Joawo b (035 51 esliwl 5Ll
Sl YU 55 Sl D 5 Ser Jowe slesss; 50,5 g ()

Lol Zlaml (o265 (slad 4 g 005 Sz oS (Sar Jue sle i po o8 (Y

Lok 5l (g eS Jrwyy 4 (Y

sl 5y Sl 51 LIS 2l s B 2Ty ( F

el 208 sl (35 SoT 4y gl j0 4156 5 4l (5,135 e pus (O

W Ccodg N (Fg2 Jume sl 00255 @9

092 90 2 La Sl Sl o (g aiiws (asns B 0g 99 5l (S adeen i) 50
s P9l Ste b Jols (Ggr Jaoe sleinss - wed Rse B (3955 5 o)
s i S 5 el o Sl S asilen 5 it gl i
&9 Jae s o5, plem

a5l of p3 Jeloe 8 ()

S5l et sl b o diiS Lagns 095 (Y

\ &

&
B

S




2 Sl o slen Laigs L5 sl azils sgzg 0aiiS aygn 455 o Jb glad (¥
g 5 5T oy a5t

Oz A (e S b)) Aoy Yo oS 5 CodS b s e Ol adg @

2o,y K 951
( Composition of raw water ) al> o1 oS 5 4 ()

(Resin volum ) 5, o> & (¥

350 (5990 Loy sl el g gorduw slogy s, slp Ked) Jlade 5 CoisS 4 (Y
( Quality and amount of salt or acid used for regeneration ) Ll (lys eolazl

(Strict observance of the operating instructions) (s ,ls ,» o,4 Jol5 )5 je2w0 a4 (¥
W () aaed

L oS witn g sloizy Wy 00 )50 o didd 0 &5 Sy Argn sleiss; 51
Sl 325 2 4 dn sy onl Antd (soges B9 9 Wl oad Jol> ST Ol 5 gmnsl s pouly

CAS e baldee 5 g 60 b o el Canse (!

UHB&‘@Q'%O&MJAD&&,M‘%oél.asiajdu.“’o}l:ub(u
A.‘._a_l,_u)ow.:ao)Lb'laéla.eCa').‘as O yguay

S b (ol il Lo )5 STy 97 595 (g0 ST Cigaslin yerdy b )l L (2
00 J a8 | Led ouiiS 0 s o0be

Sl il g wnl oe 0 53,5 lo wls g Sl 50 5 0 j9Kumy g san SIS (3
Ly Gl (b A0S Jolo sla ails L 09l JolS ygmmsl s pouds B il delsl jaisT -yols
R o¥- A1 ® LaS«.J_ 3

\¢

X

__‘«Jm.d L ] L ]

= —

=




FIXED NEGATIYELY CHARGED EXCHANGE SITE, i, SOy
MOBILE, POSITIVELY CHARGED, EXCHANGEABLE =

O

CATION, le*, Na*

POLYSTYRENE CHAIN
===—ww= DIVINYLBENZENE CROSS-LINK

L oS oo cnS 5 o980 dansl U 1 1o il 59515 (sl 00iiS” i gas 4 (sl (o
59! Gl 00 S augn A 51y g 995 Jale ()5 9,0up 4 & -SO3H el
LS oo S 5 el b g Jue oS L1, 4l

Coel 00l 0ols las oS O jgea Voo le Jgu 0

Ledgs 45 ok Lgds (g0 S0 o0 & (S0 )) &5od slo sy Wiad o S5 Lo, (£
iz b wisd g 0ol 8 Ol 1o By Jg . auiS Sgai Loy, S (sl 4 sl e
G_.:JUL_:LQ)}:w)éjwﬁjwmbé&iﬁ)'u)@)jouf)ggui
ey (S i) i g a2y - Wis gl T 51L g 0ad o, 4 0y il oo
6ol M8l suls p e Sl 0 Jer sleduse . 0,10 (DV.B) 50 Jug (0 S
i dz ja uSe g 2SS Al ojluil ¢ 0Bl 22 DV.B se 0 az e 5 )l
A=Yl ogas 0 il sle), . cl 35,5 ddli o5l all 2S5 D.V.B ae)o
L O g 0

. Sl 805 00l ")Li.a' )l..\.gi ‘_53:9 KW ‘_5-’9156 oS dobee o) EY A.S.g_)..a.) J.i.i)é

— T ——
———

W

I--—nm

".L 'M 'F




TV

Type Matrix Reactive Group
CH=CH, CH=CH, —CH — CHy—CH—
strong cation @ + @ - @ @ - 503@
(H=CH, ClH:CHz...
Styrol Divinylbenzol CH»
= N(CHg )3® ®
strong anion same Matrix N~ CH, - CH,
| = (CH3)-
CH3 CH=CHp CH3
I l
C=CH, -+ ——  =(—CHy=CH—CHy| -c00®
weak cation I I - P05 H o -
COOH CH = CH, cooh O 3
Acrylsdure Divinylbenzol -0
—CH—CHy =
OH OH OH
®
CH CHy — - NH
| = NH
Phenol  Formaldehyd C'H 2 =N
Table 1 Characteristic chemical dates of ion exchangers
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PRODUCTS aAND APPLICATIONS

°roduct Categories

Adpplications

POLYSTYRENIC RESINS

L . b Ak - A - -

1. STRONG ACID CATION GEL

z, STRONG ACID CATION - HACROPOROUS

3. STRONG BASE ANJON - GEL

d. STRONG BASE ANIOK - MACROPOROUS

S. WEAK BASE ANION - GEL

€. WEXK BASE ANION - HNACROPOROUS
£CRYLIC RESINS

7. WEAK ACID CATION - GEL

§. WEAXK ACID CATION - MACROPOROUS

] STRONG FASE ANIUN GEL - £CRYLIC

1. STRONG BASE ANION MACROP — ACRYLIC

11. WEARK BASE ANION MACROP — ACRYLIC

12, MIXED BEDS

13. NOCLEAR RESINS
14. CATALYSIS RESINS

$5. PHARHKACROTICAL RESINS

16, ADSORBENT RESINS
17. CHELATING RESINS

10, NITRATE REMOVAL RESINS

19, FOOD GRADE RESINS

20. SOUGAR AND CHROMATOGRAPHIC
RESINS ( PCR)

Rater cemineralisation, fluidised processes
NHater softening :

Condensate treatment, continuous processes-
Quentin process, catalysis

Rater demineralisation
fluidised processes, . ... ..

Condensate treatment, continuous
procesyes, sugar decolourisation. ...

Special applicaticns

Rater demineralication

Sugsr deaineralisation

Rater dealkalisation

Buffer unijt; pharmaceutical applications....
Treatment of water Rith high organies

Sugar decolourisation

Trestment of waters with high organics

Cartridges; mith or without colour indicator
general demineralisation d:mineralisstion;

Ruclear circuits
HTBE Catalysis .....

Drug carriers; pharmaceutical processes

Adsorption in pharmaceutical and food
applications

Hercury removal, metal recovery,
Brine decalcification

Nitrate removal froam potabdble raters
Special grades for food applications

Sugar decalcification, demineralisation and
decolourisation; separation of sseetenars

20 CATECORIES RITH MORE THAN 100 DIFFERENT RESINS,

IN PARTICULAR THE °*TAILOR MADE® PRODUCTS
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PUROLITE ION EXCHANGE RESINS
ANION GENERAL PROPERTIES

TOTAL WET
APPR PARTICLE VOLUME WHOLE
ANION ' — IOMC | Smemaor. | 81ZE | neYenTion| CAPACITY | VOLUME SERDS REMARKS
RESINS FORM Syl oss Y MINIMUM | CHANGE | BEAD
M an "~ een * equiv./litre MIN. %
Purolite A-600: Stron Base or 704 44 e 42-48 14 90 Standard anion form bead resin used for
T pg’:gwm : Cl—oH- | — demineralization. High Sphericity and
A o vl OVB o 656 41 3 s2 55 " L 15% ) %0 ] Bead Hardness make it ideal in the “C"
B00-OH | or Gl -03 52 <1 O _| orade tor condensate polishing
A-800-C a 704 44 -04 36 <2 43-48 14 90
- +12 14 <5 48- 1
Puroiite A-400 Strong Ba o 688 43 -03 52 <1 8-57 2 % More porosity than A-600 to resist
T on'qp 96 Cl—-0OH [ — " organic fouling. High whole bead and
A-400-OH yoe orous oH 640 40 +12 14 <5 60-70 10 L D0% an sphericity make it ideal for condensate
Styrene DVB -03 52 <1 i
Clear Gel ~ B it SRR - polishing
A-400-C cr- 688 43 -04 36 <2 48-57 i3 90
- 688 43 *12 14 5 48-57 1. e
Purolite A-450 Strong Base c -03 52 < 8-5 2 ’ The porous open structure of this resin
Type 1 12 14 -5 Gl <O makns it resistant to organic fouling and
A-450-OM Opaque Gel OH™ 840 40 03 52 (“’ /0 70 09 ¢ )% o givos it the ability 10 achiova low silica
Porous Structure ha E— levols with a minimum amount of caustic
A_450-C o 688 43 f(‘)f ;g :g w57 | 12 As soda
Slr;r-\g Base - T T . 1 _ T T A high capacity gel good lor deminerat-
Puroitte A-300 Typ: 2 Styrene (o' 704 44 ‘:)g 15; :? A0 45 14, ("‘ I(()?,,H 90 ization in tho OH ™ form or dealkabzation.
DVB Beads i . N sulfate and nitrate removal in the sall form
Strong Base . ~
. _ Ct-OH
Purolite A-300-€ Type 2 Styrene c 704 44 :5.3 2o 4045 14 ‘1% 90 ideal where faste and odor are critical
I - B
Puroiite A-250 S"?ry\geﬂzlu cr 704 44 :‘ :2’ ;; ‘? 40-50 13 Cl--OH = 85 An easily regenergted resin which is
Opaque Get 0 < +10% resistant 10 organic fouling
B T ’ T An easily regenerated resin with high
Puroiite A-200 S".?';gee.:” o 6% 435 ’é g '5; :? 45.54 ' Gl oM "0 capacity lor use where low ninse volume 1§
A-200C Clear Gel ; 15" desirable It is ideal for counter current
Puroiite J 04 36 <2 operation and fioating beds
Puroiite A-850 o | o 672 42 2| see 10 oo 9 n ey strong base desgned for hioh
. it il . . . ‘- . o - n F—A‘l . 23, .
12 14 <2 . . .
Puroiite A-S00 Strong Base _ ¢ Cl - O High physical and osmotic shock
-03 52 <2 53-58 11 a0 i icS i
Type 1 Macro c 688 43 03 160 stability. Ideal for organics in the satt
Asec | 04 36 <2 15% form
N Strong Base - 12 14 <2 1 ci-on e High capacity but all the same quaities
Puroiite A-510 Type 2 Mscro | @ 672 42 203 52 <2 53-60 12 +110% % of A-500. " e
Weak Base T Froa Amine| Good p
Free +12 14 <5 capacily at a very high efficiency of
Purolite A-100 Macro Styrene 660 40 : 50-6 13 10 HCL 90 C
Ve Amine -03 82 <2 0 ey r;ggmauon. High physical and osmotic




PUROLITE ION EXCHANGE RESINS
DEMINERALIZATION GRADE GENERAL PROPERTIES

DEMIN— Reger- APPROX. PARTICLE | VOLUME “ PERFECT
ERALIZATION TVPE IONIC | qration SHIPPING SIZE CAPACITY | CATIONIN | BEADS REMARKS
GRADE RESINS FORM % WEIGHT »ss MIN. MIXTURE MIN. %
oN mn mesh % oquiv. per Mre
o wedsed | 1 | U 1 T h —A—hogh qQuality resin mixture sudable for
Puroiite MB-4 i 71 +12 14 <5 ' 40 90 general demineralization processes. I is
. g‘.’&?g aA:s': ?;: H/oH [ 99/%0 0 +03 52 -t 06 especially sffective for use at high flow
rates and intermittent use.
Mixed Bed A resin mixture designed for efficient
- j +12 14 -5 ¥ c demineralization over the wides! range of
Purolfte MB-450 si'.'gn"g BA:::; g: H/OH 99/90 e -03 52 - ], oe 10 %0 conditions. It is very efficient when used 1o
treat waters high in organics.
Mixed Bed . Resin mixture which contains a colour
Purollte MB-400IND | Strong Acid Gel | H/OH |  99/90 710 1214 -5 06 40 90 indicator to determine exhaustion of the
Strong Base Gel -0352 i resin

PUROLITE ION EXCHANGE RESINS
NUCLEAR GRADE GENERAL PROPERTIES

T

T
Regen APPROX. PARTICLE
NUCLEAR GRADE TvPE IONIC | gration SHIPPING SIZE CAPACITY watern | PoEiDs
RESINS ror | " WEIGHT MIN | RETENTION | miN.% REMARKS
[ ) ol
N won mesh % | oauiv. per bire »
Purote NRW-100N | Strong Acid H* 995 +12 14 <5 . Nuclear cation with high % conversion and
Cation Gel 800 0352 -1 9 ) 49-55 %0 low metal kons.
OH 95 mn
Puroite NRW-800 Strong Base H- {CO;5 max +1.2 14 -5 | Highly regenerated nuclear anion with low
Anion Gel OH G705 max 670 20352 -1 11 55-60 90 High
. SO. 05 max
Mixed Bed I I ,
Puroitte NRW-37 | Strong Acid Gel | H/OH |  99/90 710 +1214 5 a7 60 MAX a0 Nuclear mixed bed used for high purlty
Strong Baso Gel 0352 <1 waler,




PUROLITE ION EXCHANGE RESINS
CATION GENERAL PROPERTIES

WET
APPROXIMATE | PARTICLE | waten | VoLl WHOLE
] VOLUME
CATION TvPe 10MIC | SHIPPING WT. SIZE RETENTION | CAPACITY | VOLUME gﬁg‘; AEMARKS
RESINS FORM ibe./ wn 988 o % MINIMUM | CHANGE
oo o o cu.ft. meoh ) equiv./litre o ) M'N- o o
- Na* 8 53 +1.2 14 <5 44-48 19 Na—~H - a5
Purotte C-100 i e 03 52 <1 5% » A Premium DV.B resin. Suitable for
. <5 Na ~H ' industrial water softening and deioniza-
C-1004 Strong Acid H 800 50 f(')g ;; : ? 49-55 19 150,,, 95 tion. Very high bead sirength making 4
Cation Exchanger T S S - : optimum for high flow rates.
C-100NH, NH, 825 515 12 14 <5 42-46 20 - 95
—03 52 (1 i et —aas - .- —— e ——
_ + 1.2 14 <5 A NAa— H= Premium cation resin used for the
r———~—f 1005—“— Ne 848 53 -03 52 <1 46-51 | !9 5% 99 softening industry.
Purolite C-100x10C . Na* 54 +1.2 14 <2 40-43 25 Na-—-H- a5 A Premium D VB. resin. Resists oxidative
Cal?;\ugc‘\hgxou 865 -04 36 <2 H% ’ attack Increased density makes il easier
C-100x10HC 10% X L R 12 14 <2 T T - N ) Di' for separation in 8 mixed bed Exceilent
H 816 51 04 38 47-50 20 a- 95 for both deronization and softening
o I P 1 ) . <2 %
Purolite C-150C Sirong Acid Na * 800 50 [s2me 4853 18 Na -+ 95
Ca,m"'gcha,w -04 36 <2 e R 1% B ) Resistant to osmolic shock and oxidative
C-150HC Macroporous H* 752 47 +12 14 <2 53.57 ‘9 Na ~H o5 degradation. Used in hot lime softening
_ 04 36 -2 ' " ‘J ]
R Weak Acid . +12 14 <5 i T
moltte C-105 ' H 752 47 45-53 42 - a9
tion Acrylic M §
., ._C.a, m .. 1. 03 sz_f,‘ I = ~ Recommended for dealkalization, steam
Puroiite C-108 Weak Acid H* 7 4 +12 14 <5 . . fiooding and softening
’ o Caton Acryk 80 9 203 52 < 48-53 an ] 80

NOTE: Al cations are available in & coarse "C~ grade. "C” grade is typically €2.0% thru 0.4mm or 8s requested.




lon Exchange Resins
Table of Equivalents

2 4

PUROLITE DOUOLITE AMBERLITE LEWATIT DOWEX KASTEL IMAC RELITE/NIONAC
Weak Cation

C-105 C433 IRC 84 CNP CCR-2 c1o Zs CNN
C-106 Ca64 iRC 50 - - - — cc
Strong Cation

C-100 C 225 IR120 S-100 HCR-W2 C 300 c12 CF
C-100E c2a0 — - — -

C-100x 10 C 255 IR 122 S 115 HGR-w2 C300AGR C 14 —
C-150 C 26 IR 200 SP 120 MSC-1 Cc300P csrp CFS
C-155 C 261 IR 252 SP 112 88 ca1p - CFzZ
Weak Anion

A-110 A 308 IRA 47 - WGR-2 A 100 A 27 —_
A-103 A 368 — MP 62 — - A 24

A-100 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-400 A 113 IRA 402 M 504 SBR-P - S 5-40 —_
A-450 A 101

A-600 A 109 IRA 400 " M 500 SBR A 500 - 3A
A-200 A 118 IRA 410 M 600 - - S 5-42 2A
A-250 A 102 - - - - - —
A-300 A 104 — - SAR A 300 — -_
A-300 E - - - - - - -
A-500 A 161 IRA 900 MP 500 MSA-1 A 500 P S 5-50 3AS
A-500 P A1 IRA 904 MP 500 A - A 510 259 3AZ
A-510 A 162 IRA 910 MP 600 MSA-2: A300P - - 2AS
A-850 A 132 IRA 458 - - - -_ -
Nuclear

NRW-400 ARA 9366 IRN 78

NRW-300 — T—

NRW-100N  ARC 9351 IRN 77

NRw-37 _ARM 9381 IRN 150 - — - - —_

R



