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‘_L Introduction

s Liquid chromatography
= Used In protein analysis and production.

s lONn exchange chromatography

= Basic principle : distribution of solute
between stationary phase and mobile
phase by way of electrical interaction of
resin and protein.
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Plate model simulation

s Adsorbed protein concentration in
stationary phase at equilibrium.

C.=K(C,1)-C

= Mass balance at n—step ic
V'[Cn—l _Cn] — VO . an +Vt _VO y >

N, dt N, dt
O=t-viV,, H=(,-V,)V,
dc
c _c - L.do H dC,
N, do N, do
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s Concentration change at n—step
dC, N,-(C,,-C,)-H-C, -(dK /dl),(dl /do)

n

do 1+H - (K+C_ (dK /dC),)

= |on strength
| =1 for O(@+HK")(n/N,)

e

=1_+ (Al /AG)(6 —(L+HK")(n/N,))
for 6)1+HK")(n/N,)
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= [nitial condition
Ci=Co=...... =Crp = 0=0
= Boundary condition
Co=C, for 0<0 <X,

Co=0 for 6> X,
s Distribute constant of protein
K=A-1°+ Ke
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MATLAB program list

clear all

Jlobal <KE =k *IE KE H nn O delit F.o 10 MNp
FE.=0. 3:

nr==0L

cO=0. &

H=1.%

=IE=0.7

celit=0, 001 :

o=, 44
EE=Kc+2. 247107 (-3)==<IE"{(-3. 16677
t0=0, =

MHp=rr.

Tainitial walue

c_O=zeros(Z20,1

[t.c_cdot]l =adeAS 'plate"', [0.10] .= _0O):
plotit,c _dot):

title( 'plate modeling ')
“lgbel'Dimensionless time 'L
ylabel('Dimensionless consentratiaon ')
setlgca, '«lim'. [05] L

setlgca, 'vlirm ', [0 1] 2]
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function c_dot_ok=plateit.c)
Jlobal <KE =K =IE Kk H nn c0 delit Ko t0 Mo
for n=1:nn
if ((t—t0)<=01+H+=KEI+=n /@)
cldtim)=0
== 0 )=XIE:
| skim)=ko+2. 247107 -3+ xS (n) " -3. 1667
else
IS Cn)==<IE+0.001 =(t—t0- 1 +H+EE )= p
skim)=ko+2, 247107 -3+ >S5 (n)" -3, 1667
glﬁdtinﬁdelitwiz. 247107 (-3 -31BE7)=XIS{n)" (-4, 1667
2n
=lnls!
"shoundary condition
for m=1.nn
if m==
if t<t0
c_dotin)=(Z0=-(0.8-c(n))-1.5+c(n)=dkdt{n) )1+ 1. 5K {n)
else t=t0
g_dutin}=(ED*lﬁD—c(nﬂ—1.E*I:En:l*d}{dtin]l:'fﬁ +1, 5= =K {0
=1y
alse
By c_dot{n)=(20+(c{n-11-c(n))-1.5+c{n)=ddt{n) ) 1 +1. 5= =K {n));
=g
erd
Tareturn
for i=1:nn
c_dot_akli,1)=c_daot{i):
ernd
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+ Plate model simulation(t0=0.5.le=0.7)

plate modeling
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clear all
Jlokbal <KE *K *IE KK H nn o0 delit Ko 0 RN
EK.=0, 9
nn=20CL
cO=0, &
H=1.%
=IE=0, 77
clelit=0, 001
F.o=0, 44.
MK E=kKCc+2. 247107 -3)=xIE"(-3. 16671
t0=0, &:
MHpop=rmn:
2initial value
c_O=zero=s(Z0,1)
[t.c_cot] =oded& 'plate ', [0,10] ,c_0):
a=[t,c_daot]:
b=a(.2kc=al. 11} .d=al, 21
plotit b, tc o
title 'plate maoadeling ')
<labell'Dimensionless timea ')
wigbell'Dimensionless consentration '
setigca,'=lim'. [0 5] L
setlgca,'viim ', [O 1]
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plate modeling
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Fig. 2. Plot of the
three plate
concentrations

(t0=0.5, 1e=0.7);

blue: inlet, green:
middle, red: outlet
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‘_L Plate of model simulation

(t0=0.1,le=0.7)

plate modeling
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Fig. 3. Plot of the plate model (t0=0.1,1€=0.7). [m Chungnam
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Plate of model
‘-Lsimulation(t0=0.1 1e=0.2)

plate modeling
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Fig. 4. Plot of the plate model (t0=0.1,1e=0.2). [i" Chungnam
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