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CH2=CH2 CH2=CH2

ESTIRENO
{(VINIL BENCENO} DIVINIL BENCENO

{vB} ove}

CH2=CH2

{2) POLIMERIZACION DEL ESTIRENO EN POLIESTIRENO

_CHz—CHz - CHz“"CHz - CHZ— CHZ—CHZ—CHZ—

n-

{3) COPOLIMERIZACION DEL ESTIRENO Y DIVINIL BENCENO, MOSTRANDO LA FUNCION QUE
DESEMPENA EL DVB EN EL ENTRECRUZAMIENTO DE LAS CADENAS DEL POLIESTIRENO.

CHZ—"CHZ— CHz—CHZ—CHz - CHz‘"" CHZ— CHz‘_CHz - CHz_sz —CHZ-'
; C

CHZ Hz"-CHg— CHZ_ CHz-
- CHZ """'CHZ —CHZ_CHz _CHz ‘—CHZ— CHZ—'CHZ-

\CH
N®

CH,
\ —CHy; —CHp —CHy—CHp —CHa—CHp—
CH,

CH,
—CH; —CHy—
CH,

Figura 12.3 Produccion resi intercambiagoras iones estables mediante copoli
O it JeQreATAM A RS RO BRETS S50



Figura 122 Los intercambiadores comerciales tipicos pertenecen a dos estructuras ge-

n.erales, del tipo de ge! (izquierda) y del tipo de macroporo (derecha). Estas son amplifica-
ciones.
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Figura 12.1 Modelo de un intercambiador de cationes, mostrando los
sitios de intercambio negativamente cargados so

1 esqueleto que
sostiene los iones de sbd2oadMY! MVEEBATQ %@n%@%f



:Na 12 (Al_lz Si 12048_)' 27H20}~






sk Aplicaciones analiticas del intercambio i6nico.

valoraciones titulométricas bifasicas
(desarrollo analitico Brmacéutico)

separaciones analiticas
(gminoacidos, cationes)

Aplicaciones sintéticas|del intercambio i6nico

separaciones preparativas
(productos naturales, Plutonio)

desmineralizacion de agua
sintesfs inorgdnica

Vehiculo de medicamentos
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TABLE XIX =~ .~

Anmu Exehange Determmatwn of Alkaloidal Sa.lta
- Ream, =

“Compounds Sa.mpha . (OH") : . Bample S g
smalysed sise * form Charge solvent Eluent Titrant Indicator
Salts of Czech. - 100 mg. Amherhte IR4B 1X 10 om.  Hot80%ethanol | Hot 80% ethanol - 0.1V HCl - Methyl red- © 3
. Pharm. 2 ' - (0mly - {$oml) methylene b
Various alkaloidal - 100-200 - Ambérhte 13—43 0.5 X 5em.  96% Ethanol (20 Hot 95%ethanol 0.1 HCl  Methyl red~
salts mE. ' ml.) {30 ml.)* ' methylene blue 7
10-30 me. -\mberl:t,e IR"LB 0.8 X 3.5 cm. . Hot 90% ethanol | Hot 90% ethanol 001N HCI Putpent,iometricnihg;:’%i
- (2.5 gm-} (l0mi) 'i {20 ml.)
4.5-1.0 Amberl}_ta I_‘_RA- 0.8 X 7.5¢em. %0% Ethanol | 209, Ethanel (30 - 0.1N HCl  Bromopheno! hlue'@‘
meq. 400 o . Cml) o '
w0 s Dowex$ - 1% 13.8cm.  70% Ethanol 709, Fithanol " 9.INHCl  Bromopheno! hhui#
sntihifstamine  0.25 meq. Amberlite IRA- 13X 10em.  80% Kthanol (15 | 80% Ethanol (50 0.J¥ HCl  Bromocresol
‘aalts ' 410 . : ml.) | ml) . .
Lueal nneat.henc " 20)-50 mg.  Amberlite IRA-  8-10 gm. 759 Ethanol Hot 95 ethunol ~ 0.1N HC!  Methyl red
salts : 400 . : {20 ml.) (30 ml.) C .
Nareotic salts 73 mg. Amberlite IR-4B . o .
Svmpathomimetic Amberlite [R5 50% Ethanol = 75 5% Ethaool - O.IN HCL  Methyl red
amine salts . : : S S
| Wmg  Amberlite [R-454 . oo - Water - 75% ethanol (:m QN HCL - Methyl red
. o _ - ‘ ml.)* _ .
* & Wenker bages are titrated potentiome tncall) , | A1 X 20 em, charge of Amberlite IR-IB may be il
» Methanol i B uwd for morphme and qumme salts, atid 75% ethnml for suychmne i." ¢ Nonphenotie compounds are also determined wi ¥
nitrate, (T i

T
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TABLE XX

Cition Exchange Determination of Atkaloidul Bases

Snple

. Resin

Kolvent

Wash

Eluent

Determination

Refs.

Total alkaloids

A, __l’SulIu.domm
1. Cinchoua

C. Hydrastis
D, Hyoscyamus

. Tpeeae
F. L()Dt-liAL

(. Nux vomiea

. Brucine

, Cufleine

" Cinchona barke

" Cinchoun extract

H
1
i

] .
! .
i -

!

¢

i

IMAC-C22

()

Duolite CS-101
(NH. M)

Amberlite IRC-50

(H )
Zeo-Karh! (117)
- Duolite C-10
Duolite C-10
{(NHY)

7047 Aleohol
acidulated
with HC

(1) 7056 Aleohol, (2)

A0 uleohal, (3)
water, (4) basic
NHOH-NILCI
hudfer, (3) water

0.1N 1430,  Dilute NaORH.

40, Aleahol” (1) 469 aleohol, (2)

water, (3) basic
NHOHN-NH,(CI

o badler

IN NH, O

0.IM NHCI

aN IIC
Aleohol

5% NH,0H in 959
aleohol

A.

Titratibn, .O.IN
}[C[h,e

. Titration, 01N -

HCw

. Giravimetric
. Titration, 0.IN

HClbe

. Titrution, G.IN

HCk

. Titration, 01N~

- HCPE

. Titration, 0.1N

HCIbd
-/

Titration, 01N

HCH

(3394)

(830)
(829)

(24,25
(121)

©(120)

FQ UNAM Alejandro Baeza 2007
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sphedrine

‘Amberlite IRC-50 6N HCI (829
(1Y) . : ' . , '
Amberlite IRC-30  Alcohol ~ : 0.1V HQI (361,
Morphine sulfute  Dowex 50 (H*) . Water “Water Aqueous NnOH Colorimetric, Radu- (768)
: ' leseu reaction .
Morphine Amberlite IRC-50 0.1N H(C1 Speetrophotometric (1)
' Amberlite IRC-50  Methanol IN HCl or 4N (321)
(H*) NH,OH in )
. . maethanol
Morphine sulinte Amberlite TI-120 Water 4N NH, O in (321)
) methanol
. Nicotine Dulite ¢5-101 0.1 NH . (830)
' ' (NH, ")
- . Amberlite [RC-50 6N 1 (829)
~ Quinine Amberlite 1RC-50  Absolule Ammonia satu- > VPolarimet rie (648)
) . uteoliol rated aleohol
" Quinine hydro- Duolite C-1¢ JU%o Aleohol 109, NHLOM in (120)
. chluride ' 9594 aleohol
Quinine sulfate Zeo-Karl! (1) 0.0V HaRO,  Water Alcoholic NaOLf {(512)
- Strychnine Jaalite ¢US-1ot Q1AM NH,CI (830}
B (N, ") ‘
Sympathomimes  Amborlite IRC-B0 Water Wauter 754, Alvaliol Titrution, 0,17 {77
tic amine sults : ' ' HCH
* Jn extructs, fluidextracts, tinetures, ofe,
t Potent ium-'uimlly. » :
* T bramophenol blue indicator end point,
*To methyl red indicator end point.
* Muthod of preparation of totaqiiine,
t Sulfonuted conl. o ' 12
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Summary
medicine with the exampl

+ Tuble 27

of the application of ion cxchangers in
¢ of Amberlile exchangers

(CE = cation exchanger, AE = anion exchanger)

St&gc of .
application Field of application Exchanger type
introduced uleers, hyperacidity weak base AE; Amberlite IRP-58
applications

Clinical inves-
tigations

" adsorption of toxins, in-

fantile diarrhea

elim:aatic 3 o sodium,
hypertension, and car-
dinc edema

elimination of polassium,
kidney problems

tuberculosis; PAS-carmer

diagnostic indicator of
gastric acid

dietary control, allergy,
cough suppression

tablet disintegrator

vaginitis

vitamin B-12 stabilization
pruritis

ointment additive

against obesity

as Jaxative

-

as sustained-release
hypertensive agents

weak base AE; Amberlite 1RP-58
plus kaolin

weak acid CA; Amberlite IRP-64
and Amberlite 10P-88

weak acid CA; Amberlite IRP-64

weak base AE; Amberlite IRP-56
as carrier for p-aminosalicylic
acid

weak acid CE: Amberlite IRP-64
salt of Azure Blue

strong acid EC; Amberlite IR-120
as salt with alkaloids, anti-
histimine, amphetamine

K-form of weak acid CE; Am-

berlite IRP-68
weak acid CE: Amberlite IRP-64
weak acid CE: Amberlile IRP-64

strong base AE: Amberlite XE-
235

misture of all exchangers; Am-
berlite XE-87 ’

weak base exchangers with little
cross-linking, which swell in
the stomach

weak acid exchangers with little
cross-linking, which swell in
the intestine

nitrate and nitrate forms of AE

FQ UNAM Alejandro Baeza 2007
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Blood therapy

Pianned appli-
cations

decalcifying of blood

normalization of blood
and transfusion of pre-
served blood

-extracorporeal elimination

of K+ and NH,*+ in
hepatic coma

removal of toxins: for ex-
ampie, elimination of
aspirin and barbiturates
in extracorporeal trans-
fusion

artificial kindneys

elimination of common
salt

‘-

all-purpose antitoxin

aspiring stabilization and
buflering

redox control

tablet drying

surgical dressings, gauze

Amberlite 200

mixture of all exchanger types

Amberlite 200

_Amberlitc IRA-900

Amberlite 1R-120

types will low degree of cross-
linking |

aspirin salt of Amberlite IRP-SB

‘Amberlite NE-239

dry Amberlite types as drying
agents :

“jon exchange fibers for pH con-

trol and as drug substitutes

FQ UNAM Alejandro Baeza 2007
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Cuadro 2—1. Intercambiadores celuldsicos de ionesT ,

Intercambiadores -
de aniones / Grupo ionizable , mEq/g*
. Celulosa AE . Aminoetilo -0-CHy ~CH; —NH, ©0.3-1.0
i Celulosa DEAE : : Dietilaminoetilo —~O—CH, ~CH;N(C3Hs), . 0.i-1.1
Celulosa TEAE - Trietilaminoetilo —~0-CH, ~CH; ~N(C; Hg);. - 0.5-1.0
o S . | v | , NH
‘ ‘ .
Celulosa GE " Guanidoetilo  ~O-CH,-CH,-NH-C-NH,. 0.2-0.5
Celulosa PAB ' p-Aminobencilo —~O-CH,~¢ >-NH, ! 0.2-0.5
i Celulosa ECTEOLA ~Trietanolamina acoplada con celulosa median-
; _ . te cadenas de glicerito y poliglicerilo. Gru-. .
i’ : pos mixtos . . 01-05
.Celulosa BD ‘ Celulosa DEAE benzoilada - - 0.8
" Celulosa BND Celuiosa DEAE benzoilada y naftoilizada . 0.8
Celulosa PEI Polietilenimina adsorbida a 1z v..elulosa o celu- 0t
losa débil fosforilada
L Intercambiadores . ' 1
. de cati(;z:resr, ‘ G.rupo ionizable mEq/g*
| Celulosa CM Carboximetilo —O-CH,—COOH - 0.5-1.0
. ; . _ . . o
Celulosa P Fosfato -0-P-OH ce ‘0.7-74
N . i, ) ' Ca I
Célula SE . - Sulfoetilo + —0—CH,CH,; -S-OH 0.2-0.3
' - ' o Il
0

. La uapaudad audobasma esta indicada por e] fabnmmc
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S

Bacilo Gram (+)
Leuconostoc sp.

Lactosa: disacarido (gluc-
galact.)

ATP, gluconatos-Ca |

Leuconstoc mesenteroides

Azucarantos de Ca.

FQ UNAM Alejandro Baeza 2007
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(a)

(b}

I RH+Na+r — RNa + H+

I ROH+ CI- —— RCl + OH-

INTERCAMBIADOR CONVENCIONAL
DE CATION-ANION DE DOS LECHOS.

DESMINERALIZACION POR ETAPAS

MULTIPLES CON MEZCLA DE GRANQS DE RESINAS

DE CATIONES Y DE ANIONES.

- - am s —

d
‘:."’0.":1'. #%%"sa,
* %4305 ot 823,41
gy age e
'5' oy ta 0%F
L8t 0%t e a
smo.e vato g Jo

(-1 e LK
ne gl oo 0.5

s Cenr0s’ 0,

et fede s
(38 isats s

-
L F] ¥
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Tabla de variacion de especies en intercambio 16nico

zRH + M(iz+) = RzM +
Inc mCi CoVo=no
Equil =mCi CoVo(1-1) fCo

Log (f/1-f) =1 (pH)




Trazar las graficas log (f/1-f) para el sodio y el calcio y plantear
Una posible separacion a pH controlado con resina cationica fuerte
Amberlita IR-120 o Dowex 50 (ambas sulfonicas fuertes tipo RH):

Datos:
KNa,H — 161 KCa,H — (228)2
Ci =5 mmol/g; Co=0.01 M; Vo =25 mL; m=2.5 g.
Tabla 6.1 A. Ringbom

“Formacion de complejos en Quimica Analitica’
Editorial Alhambra. 1979. Pag. 234

9

Log (f/1-f) = log K + zlogCi +log(m/Vo) +zpH
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Meior Separacion

log f/1-f 6 -

graficas log (f/1-f) para el sodio y el calcio

FQ UNAM Alejandro Baeza 2007
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Ci =5 mmol/g; Co=0.01 M; Co =25 mL; m=2.5 g,

Log (f/1-f) = log K + zlogCi +log(m/Vo) +zpH

Para Na
log (f/1-f) =0.2+ 0.7 -1+ pH=-0.1 + pH
Para Ca

log (f/1-f) = 0.72 + 1.4 -1 +2pH= 1.12+2pH

Na(I) + Ca (II)
pH =-0.25; p(m/V) = -1

Fase s6lida fasevliquida
80% Ca 70% Na

3 O % ;H%NAM Alejandro Baezza 90% Ca 22



