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A =3 mZale B ojste] 3k F3H Y A2 HE] benzene, n-octane, chloroform® #zted(H,)$ van't
HoffA]ol] ¢}stle] —10.07, —8.66, —6.26 kcal/gmol 2 z}7} F3peich

Abstract—The model of adsorption isotherm for ternary system contained 1 non-adsorbable and 2 adsorbable species
was set up as C,/C;=k;+a; C;"'+ B;; C:"2. The parameters in model equation were produced from adsorption experi-
ments of binary system{adsorbable species 1+ non-adsorbale species 1) by concentration-pulse technique of perturba-
tion method, and moment analysis. The isotherm equations of ternary systems were verified by ternary system experi-
ments with only gas chromatography itself, without static method. Therefore it is possible the application of concentra-
tion-pulse technique to extend to the ternary gas system contained 1 non-adsorbable and 2 adsorbable species. And
the adsorption heats(H,q) of benzene, n-octane, and chloroform was calculated by van’'t Hoff equation with adsorption
equilibrium coefficients by moment analysis as —10.07, —8.66, —6.26 kcal/gmol respectively.
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Table 1. The specifications of column and operating conditions of G.

C.
Column length 80 cm Carrier gas He
O.D. 0.318 cm Flow rate 49.8-69.3 cc/min
LD. 0.165 cm Press. 1 kg/cm?
Temp. 80-100C MA 120

Detector temp.150C Injection port 150C

Table 2. The specifications of packed column

Packed bed length 794 cm
weight(wt) 0.788 g
specific volume(p,) 2.228 cclg
Silica gel pore volume 0.75 cc/g
true specific volume(p,) 052 cc/g
apparent specific volume(p,) 127 cc/g
surface area 480 m?/g
Intraparticle  porosity(g,) 0.59
Interparticle  porosity(e)* 041

*¢=(packed bed volume — pellet volume)/packed bed volume

- 33 J+{ ZS I ZE ) (22)
(Cyday, (L hydy (o
3.4 #
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A28 GC.o MY £H 2L Table 1o, 422 54 Ta-
ble 2] Alich
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AH4% F2HA-e Table 29 Vbt 5438 7141 AldrichAt9) Da-
sivil silica gel2 ¥ Z & A4 meshd & Felslo] Alg-3ig] e
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s 998% #elE& AH4-shsich
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Fig. 1. Effect of ratio of column length to interstitial velocity on the
first moment of benzene(hallow) and n-octane(filled).

Table 3. Adsorption equilibrium constants

Temp.(K) Benzene n-Octane Chloroform
353.15 35.862 23.636 10.345
363.15 25.067 16.691 8.061
373.15 13551 12.214 6.373

100
ED Q : benzene
=)
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;{-‘ O : chloroform -
*é /
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Fig. 2. Effect of temperature on the variation of adsorption coefficient.
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Fig. 3. The variation of local equilibrium slopes of n-octane, chloro-

form and benzene with benzene concentration in bulk fluid.
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Fig. 4. The variation of local equilibrium slopes of n-octane, chloro-
form and benzene with n-octane concentration in bulk fluid.
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Table 4. Equilibrium relations for benzene, n-octane, and chloroform

at 353.15K
Eluent Injected Equilibrium Correlation
medium component  relation coefficient
Benzene Benzene (éB =35.862—33.659 Cg'2" 0971
B
n-Octane g" =23.636—12.552 Cz 0.983
CE
Chloroform =10.345-16.229 Cs 0.985
Cr
n-Octane n-Octane go =23.636+2.832 C, 0.995
Benzene % =35.862—36.784 C &7 0.972
B
Chloroform Ce =10.345—5.600 C, 0.994
Cc
Chloroform  Chloroform g" =10.345—7.971 CO0%% 0.989
Benzene % =35.862—45.022 C%% 0.973
B
G,
n-Octane C =23.636—13.481 C. 0.994

0

for elution medium being same injected component the parameters
are in Eq. (13) for elution medium being different from injected com-

ponent the parameters are in Ci/Ci=ki+ BiCo™
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Fig. 6. The variations of benzene mol fraction on adsorbent with ben-

zene mol fraction in bulk fluid at benzene-chloroform-He(hal-
low) and benzene-n-octane-He(filled) system.
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Fig. 7. The variations of chloroform mol fraction on adsorbent with
chloroform mol fraction in bulk fluid for n-octane-chloroform-
He system.
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C :dimensionless total concentration of adsorbate in bulk fluid
{mL/mL]

C, :dimensionless concentration of i species in bulk fluid
[mL/mL]

C. :total concentration of adsorbable species in bulk fluid at
ternary system [mmol/mL]

C, :concentration of i species at adsorbent [mL/mlL]
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