Langmuir Isotherm Parameters for Chromulator

Notations

(b – bed voidage (a.k.a. bed void fraction)


(p – particle porosity (pore volume fraction in beads or particles)

a – Langmuir isotherm parameter, a=bC(  (dimensionless)

b – Langmuir isotherm parameter  (Langmuir equilibrium constant b=kads/kdes)

C – Equilibrium protein concentration in the liquid phase

C( – Adsorption saturation capacity in the Langmuir isotherm (based on the particle skeleton volume, i.e., counting the solid part only, not including particle pores and bed voids)

C* - Equilibrium protein concentration in the stationary (i.e., particle) phase 

Langmuir isotherm  C*=bC(C/(1+bC) = aC/(1+bC)   

If bC << C,  C* = aC= bC(C  (linear isotherm!)

bC group is dimensionless, i.e., b’s units are inverse of those of C. 

Published literature isotherm data typically do not have the correct units for C( or a that are needed for Chromulator, because authors did not measure (b, (p or did not use them in calculations. 

Example: 

Literature data: 80 mg/ml BSA saturation capacity assuming that it implies 80 mg BSA binds with 1 ml (packed volume of beads). b = 0.02 ml/mg.

Conversion:  

If we use mg for BSA instead of mol for Chromulator, this is fine. Just be consistent. (If there are two proteins, use mol so you can check whether C( values for the two proteins are the same. Theoretically, one molecule can take only one active site in Langmuir isotherm.)

Let’s say we have (b =0.4 and  (p=0.55

1 ml packed beads = 1x(1-0.4) ml or 0.6 ml bead volume (excluding bed void)

0.6 ml bead volume contains 0.6x(1-0.55) ml or 0.27 ml particle skeleton 

C(=80 mg/ml packed vol. = 80 mg/0.27 ml particle skeleton = 296 mg/ml particle skeleton.

a = bC(=0.02 x 296 = 5.93

In Chromulator’s Rate simulator, use Consta=5.93 and Constb=0.02 ml/mg. Feed concentration C0 in the Chromulator input must use mg/ml instead of mol/ml. You can convert everything from mg to mol. Just be consistent. 



















