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Table1 Composition of the model mixture-A and Freundlich
constants of components.

. Cio Cio
i Ky | 1/n; T i Ki |[1/ns tee
1 1010.4 ]0.025 21 400 [ 0.4 0.025
2 2010.3 [0.025 |22 400)0.2 0.025
3 30 (0.2 |0.025 23| 500]|0.3 (0.025
4 40 (0.5 [0.025 |24 500 (0.4 |0.025
5 50 10.3 10.025 |25 600 0.2 ]0.025
6 60 [0.4 [0.025 26 60010.5 0.025
7 70 10.3 |0.025 |27 700!0.3 |0.025
8 80 (0.2 |0.025 28 700 (0.4 | 0.025
9 90 (0.5 10.025 {29 800 {0G.2 0.025
10 100 1 0.3 [0.025 }30| 800 0.4 |0.025
11 100 (0.4 | 0.025 31 900 | 0.3 | 0:025
12 10010.5 1 0.025 {321 900|0.4 |0.025
13 120 1 0.4 [0.025 3311000]0.3 [0.025
14 120 {0.2 |0.025 |34]100010.5 0.025
15 150 10.3 ]0.025 |35]1200]0.4 ]0.025
16 150 1 0.5 0.025 36 |1200 (0.2 0.025
171 20010.3 }10.025 }13711500(0.3 }0.025
18| 200 ]0.4 [0.025 3811500 0.5 |[0.025
19 300 10.2 |0.025 39{200010.3 |0.025
20 300)0.5 [0.025 |40 %2000 0.4 |0.025

K(mmol/kg), C(mmol/m®)
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Fig.1 Relation between activated carbon dose and overall re-
moval of Mixture-A.
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Fig.2 Residual distribution of components.

(kg/m®) OHMAIREL CESEREFHDOY I 21—
Ya v ERTV, 2RSEHETABREFEFEIZ OO
THRE U1z, HERESE %#Fig.] IR T. BADHBEED
BOIEE, —EORERIETHIOICL, F1, —FEOD
PEAEEE TERTI 50128, HHERERMBN»E <
WETHBIENREND. BEOBERSODIHE
Fig.2 LR, 2WS &5 OBMEEGEE C/Co PR E
WIBEITIE, BEEHOBOES PRI TRES L, K
EROFBORGXEIEALBBEEINTICEBHLTNA.
SR C/Co R UTH NI, FKFIHIBE R s -
TVTHHEHBEERSONMEFEIFACERERLTO
B, DHESHEBTRE>TL BADIZEBEL VI L -
TEBS DREWDIEFEISHETEE S 55 5 Tdh 57,
MEOMNCEB ARV BB E L IBERSSH I
FRILTHB. Lizd->7T, BEKTEBRESER > TV
b, BEFEROBEOMR (BERTDENVFED
5) BEBHEER C/ColSLTIHPEST>TL B &
BT ENTES.

(2) BESBBIIOVTOEE

Table 1 THROMRZREL ZEAKICOVWTDY 2 a
L—=yavERP»s, THBELFEREBOREGS
Fig.3 & Figd 12779, Fig.3 IORL ZE—&E8D 7oy

Y
10 T DL ALL T T T 11T llll&_—
2 10° 4
~ 3
2 3
E ]
s R
2
10 + Ci0=400(mmol/n®) 3
o C16=200(mnol/m®) 3
A Ci0=100(mmol/m®) -
0 Cio= 50(mmol/m®) 7
B 0 Cio= 20(mmol/w®)
101 ALl iLeate N N N EEE Iv 1111141
10° 10! 102 10°

C. (umol/m®)

Fig.3 Batch adsorption isotherm of Mixture-A for fixed initial
concentration. [Eq.(10)]
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Fig.4 Batch adsorption isotherm for fixed dose of activated
carbon. [Egs.(11)(12)]
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Fig.5 Batch adsorption isotherm for fixed overall residual
ratio. [Eq.(13)]

Table2 Freundlich constants of the overall adsorption
isotherms in Fig.5.

Ct/ctu l/nt K.
0.1 0.34 74
0.2 0.35 111
0.3 0.36 145
0.4 0.37 197
0.5 0.36 295
0.6 0.36 394
0.7 0.37 484
0.8 0.38 562
0.9 0.39 641
1.0 0.41 705

average 0.37

K(mmol/kg), C(mmol/m®)
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Fig.10 Relation between activated carbon dose parameter and
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carbon demand. [Eq.(29)]
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Table3 Composition of Mixture-B

- Table5 Composition of Mixture-D
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MODELING THE DIMENSIONLESS OVERALL ADSORPTION ISOTHERM OF A
MULTICOMPONENT MIXTURE

Akira YUASA

Simulation of multicomponent adsorption equilibria based on IAST-Freundlich model
was executed for the evaluation of the overall isotherms which represent the behavior of
the sum of all components. Batch adsorption isotherm was found to differ quite regularly
with the change of the initial overall concentration. Batch isotherms plotted for the fixed
overall removal rate and the column isotherm were described by Freundlich equations and
the value of Freundlich exponent 1/n was essentially identical for all these isotherms. From
these findings, two dimensionless overall isotherm models and a modified isotherm model
were derived to compensate the difference  of the initial overall concentration.
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