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We have proposed a concept “iso-resolution curve” for linear (salt concentration) gradient elution of 

proteins in electrostatic interaction chromatography (ion-exchange chromatography, IEC).  

 

In this study this concept was extended to stepwise elution chromatography. The distribution 

coefficient was determined from linear gradient elution experiment by using our model. The 

iso-resolution curves were similar to those for linear gradient elution. However, compared with the 

curves for linear gradient elution where no distinct optimum conditions were found, the curves for 

stepwise elution showed optimum conditions where the separation can be performed with the shortest 

separation time and the minimum elution volume consumption.  

  Figs.1-4 show the concept of iso-resolution curve for step-wise elution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1  Effect of mobile phase salt concentration on the resolution at a fixed mobile phase velocity;. 

The right panel shows the distribution coefficient as a function of salt concentration. 

I = 0.25

Rs = 0.371

I = 0.20

Rs = 0.660

I = 0.15

Rs = 1.000
V [mL]

Protein A

Protein B

Protein A

Protein B

Decreasing salt concentration

1

10

D
is

tr
ib

u
ti
o
n
 c

o
e
ff

ic
ie

n
t 
, 
K

[-
]

0.2 0.3 0.4 0.50.1

Salt  concentration, I [ M]

1

10

D
is

tr
ib

u
ti
o
n
 c

o
e
ff

ic
ie

n
t 
, 
K

[-
]

0.2 0.3 0.4 0.50.1

Salt  concentration, I [ M]

V
c

= V
o

x (1 + H x K
2

)

K
2

K
1

K
2

K
1

K
2

K
1

K
2

K
1

K
2

K
1

K
2

K
1

Protein A

Protein B



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2  Effect of mobile phase velocity on the resolution at a fixed mobile phase salt concentration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3  Separation behavior at a fixed resolution (Rs=1) at different combinations of mobile phase salt 

concentration and velocity. 
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Fig. 4  Iso-resolution curves – Separation time vs. relative volume consumpation. 
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