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T712] gAdetel] tigl 3z 8)-2-113(trichlorotrifluoroethane, CCLFCCIF,) 2] &332 fsfy o2 473K
Aol 4 whal) 23 Fof) 298-473 Kell A 24 sledch 342+ gl &4 =H(Norit B4, 20-40 mesh & ¥-4)) 7}
AR GAeh(KF-1500) & AH8-stgict FA2 52 Zolell wel Al Fateked gk 71 F2tE-go] Frlsty
om 473 K9] F32 AH o2 slge|qc) BRE S2AES [He]d o o]Hd - FHEA] ookt Clausius-
ClapeyronA) 2.2 a7l Fatd e FTHA 8o Alztgle]l A9 AR sl 48242 S BETAB4], Lang-

muir 4}, Dubinin-Astakhov 4] ©. & 3f) 4] 3}l c}.

Abstract—Adsorption equilibria of Freon-113(trichlorotrifluoroethane, CCL,FCCIF,) on two activated car-
bons were measured at 298-473 K by using a static adsorption apparatus. Granular activated carbon(Norit
B4, crushed 20-40 mesh) and activated carbon fiber(KF-1500) were used as adsorbents. They were regenera-
ted overnight at 473 K under vacuum condition before experiments. The portion of the reversible to the
total uptake increased with temperature and the adsorption at 473 K was found to be compeletely reversible.
All the isotherms obtained in this study were type I. They showed no apparent hysteresis. The heat of
adsorption calculated from Clausius-Clapeyron equation remained nearly constant irrespective of the surface
coverage. Experimental data were correlated by BET, Langmuir, and Dubinin-Astakhov equations.
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Fig. 1. Total and reversible adsorption for Freon-113 on
Norit B4 at 25°C.

Table 1. The proportion of the reversible to total adsorp-
tion of Freon-113 at 20 Torr

Adsorption  Total  Reversible Reversible

Adsorbent  temp. \A \'A total
() (ml/g) (ml/g)  V,/V{%)

Norit B4 50 58.75 33.75 5745
100 41.30 35.99 87.14
150 24,01 22.61 94.17
200 12.46 12.50 100

KF-1500 50 92.10 63.04 68.45
100 63.98 57.68 90.16
150 3275 3244 99.05
200 14.71 14.71 100
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Fig. 2. Equilibrium isotherm of Freon-113 on Norit B4
at 25°C.
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Fig. 3. Equilibrium isotherms of Freon-113 on Norit B4
at various temperatures.
(symbols represent experimental data and curves
were calculated from D-A equation)
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Fig. 4. Application of Clausius-Clapeyron equation at var-
ious amounts adsorbed on Norit B4.

49} el A FAete)] g E e =zHe ulb
Bajo] Fal A= F2dS Table 20 7 Jeplidch
T = FHDe TH-2-1139] §-%49(5-7 keal/mol :
28 Z7tel| wpe} i)l wlsted tia & e 7L
Auz Fie] Moz SHHALRL ¥ + gtk
olefgt Ae Aol H"‘i}%?{#M EhEHA )
Aol & AXPr} F4HeE FAd e LI E Sl
e} ghasle o] EEelAluh £ A7 Al
HBgo] we} FEado] 1kcal/mol L2 zfo]uloel
U] ekobd] Aol A3t B £ ok EF, 814
gAets A4 gAY FHAL A9 falst

15128 M32H M3S 19944 6%

SoleAl -

Ho7] - o4

A -

Table 2. Isosteric heats of adsorption with the amounts

adsorbed
Amount adsorbed Norit B4 KF-1500
(ml/g) Q(kcal/mol) Q(kcal/mol)

10 10.40 10.55
20 11.05 10.95
30 11.30 10.68
40 10.97 10.14
50 10.69 10.02
60 10.55 947

avg. 10.83 10.30
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Fig. 5. Plot of In W versus A%, A® and A* for the (Freon-
113)-(KF-1500) system.
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Fig. 6. Fit of the Dubinin-Astakhov equation[Eq. (5)] to
experimental isotherm on KF-1500 at 25°C.

Table 3. Parameters for fitting Dubinin-Astakhov equa-

tion
Temperature Norit B4 KF-1500
() n E(kcal/mol) n E(kcal/mol)
25 1.92 4.36 2.77 4.30
40 - - 2.66 4.59
50 205 440 261 4.70
60 - - 2.75 492
75 201 458 267 5.06
100 2.04 468 242 4.89
125 1.97 4.73 224 493
150 1.95 4.72 2.12 4.69
175 1.90 4.74 203 4.60
200 1.94 4.75 2.03 4.63
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5.

- o1 &8, 7] “CFC 313 ] 7itel

AT - A - ol - AARAL - H] - ol 4

: decrease of free energy of adsorbed phase ba-
sed on liquid phase [kcal/mol]

: ratio of adsorption constant of monolayer to that
of multilayer in BET equation

: molecular diameter [.&]

: characteristic energy of adsorption [kcal/mol]

: Langmuir constant in Langmuir equation
[Torr 1]

: Henry’s constant defined by Eq. (1)

: Henry’s constant defined by Eq. (2)

:exponent in Eq. (3)

: equilibrium pressure [Torr]

: saturated vapor pressure [Torr]

: heat of adsorption [kcal/mol]

: surface area of adsorbent [m*/g]

:amount adsorbed per unit mass of adsorbent
(ml/g]

:amount of reversible adsorption [ml/g]

: monolayer volume of a saturated adsorbate for
BET equation [ml/g]

: monolayer volume of a saturated adsorbate for
Langmuir equation [ml/g]

: filled volume of micropore adsorption space
(ml/g]

: limiting volume of micropore adsorption space

[ml/g]
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