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BAB 9

Kromatografi Penukar Ion
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Komponen
◼ Sama dengan 

instrumen HPLC
◼ Reservoirs

◼ Pump

◼ Injector

◼ Column

◼ Detector

◼ Chromatography 
Software

◼ Komponen 
Spesifik
◼ Membrane 

Suppressor
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Kromatografi Penukar Ion

◼ Prinsip Dasar Pemisahan:  
Kesetimbangan pertukaran antara ion 
dalam larutan dengan ion (dengan muatan 
yang sama) yang berada pada permukaan 
ikatan gugus fungsional
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Pertukaran Ion Gugus Fungsi

◼ Penukar Kation

◼ Sulfonic acid       – SO3
- (H+)

◼ Carboxylic Acid

◼ Penukar Anion

◼ Primary Amine   – NH3
+(OH-)

◼ Tertiary Amine

- c - O-(H+) 
=O

– N – CH3

CH3

CH3

+

(OH-)
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Fasa Gerak

◼ Penukar kation – H+

◼ Penukar anion  - OH-

◼ pH dikontrol oleh larutan Buffer

◼ e.g. HCO3
-/CO3

--
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Fasa Diam – Resin Penukar Ion
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Fasa Diam sintetik: Resin

◼ Resin adalah suatu polimer polistirena dengan 
berat molekul tinggi yang terangkai silang 
dengan gugus divinil benzena (DVB). 
Derajat/banyaknya %DVB yang terkandung 
dalam resin akan menentukan sifat ketahanan 
dan permeabilitas dari resin. Semakin banyak 
%DVB resin akan semakin solid, kaku dan sulit 
ditembus ion lawan (counter ion ), sehingga 
efek transfer massa semakin besar dan nilai N 
akan semakin rendah.

◼ Ideal 5% - 8 % DVB  
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Stationary Phase – Solid Support 

“Backbone”

CH     CH2 CH     CH2

CH     CH2

styrene Divinylbenzene (DVB)
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Polystyrene Divinylbenzene

R R

RR R

CH    CH2 CH    CH2CH    CH2

CH    CH2 CH    CH2CH    CH2 CH    CH2
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1. Cellulose (the cellulose, derived from wood or cotton, is lightly 

derivatized with ionic groups to form the ion exchanger).

Anion exchange

Cation exchange

2. Gel-type ion exchangers: combine the separation properties of 

gel filtration with those of ion exchange. Because of their high 

degree of substitution of charged groups, which results from their 

porous structures, these gels have a higher loading capacity than 

do cellulosic ion exchangers.

Fasa Diam – Resin Penukar Ion
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Pemisahan ion: Ca2+ Mg2+ Sr2+ dan 

Ba2+

◼ Exchange equilibrium at the head of the column:

2(R-SO3-H) + M2+ = (R-SO3)2-M + 2H+

solid         solution         solid        solution

◼ Separtion/Elution begins when acid solution is 
added

◼ Equilibrium shifts to the left

◼ Cation goes into the mobil phase (momentarily)

◼ Cation desorbs/re-adsorbs many times
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◼ The time the cation spends in each phase 
is governed by its unique value of Kexchange

◼ Rearranging gives:

Pemisahan ion: Ca2+ Mg2+ Sr2+ dan 

Ba2+

aq

2

solid
2-

3

aq
2

solid

2

2

-

3
reaction exchange

][M ]H[RSO

][H M)[(RSO
K

++

++

=
]

aq
2

solid
2-

3
ex

aq

2
solid

2

2

-

3

][H

]H[RSO
 K  

][M

M)[(RSO
+

+

+

+

=
]



13

Pemisahan ion: Ca2+ Mg2+ Sr2+ dan 

Ba2+

◼ Normal Chromatography Separation 
Principles Apply:
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Kromatografi Penukar Ion –

Karakteristik Umum

◼ In general, ion exchangers favor binding 
of ions with:

◼  charge

◼ 3+ > 2+ > 1+

◼  hydrated radius

◼ H+ > Li+ > Na+ > K+ (p. 174)

◼ H+ bound least strongly b/c hydrated radius is 
highest

◼  polarizability
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Example

Chromatograms

◼ Cation Exchange

◼ Anion Enchange



16

Example Chromatograms
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Illustration of Ion Exchange 

Chromatography
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LATIHAN

1. Apa yang dimaksud dengan mode 
isokratik dan gradien?

2. Jelaskan fungsi kolom supressor?

3. Apa yang harus dilakukan untuk 
mencegah difusi eddy?

4. Mengapa dapat terjadi efek transfer 
massa?

5. Tuliskan persaamaan reaksi 
kesetimbangan pertukaran anion 
monovalen?

6. Dst.


