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Abstract — To produce high concentration of ethylene, new adsorbents were synthesized by incipient wetness method of
AgNO; on aluminosilica. Cahn balance was used to measure pure isotherght @@ GH,, and volumetric apparatus was
used to measure,B,-C,Hg binary isotherms. Adsorption isotherms of pure gases were measured at 298.15 K, 323.15 K and
353.15 K, pressure ranges are from 0 mmHg to 5,100 mmHg. Pure ethane isotherm showed good agreement with Langmuir isotherm
and pure ethylene isotherm showed good agreement with Langmuir-Freundlich and Langmuir+Unilan isotherms which were
derived from considering physical site and chemical site. The decrease in heat of adsorption of ethylene with increasing the
coverage was observed and the same result in case of ethane. Langmuir-Freundlich isotherm, Toth isotherm and ideal adsorbed
solution(IAS) model were used to calculate isosteric heats of adsorption, and also used to predict binary isotherms.
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Table 1. Physical characteristics of aluminosilica substrate and prepared adsorbents

Materials g-AgNQ/g-substrate  Average pore diameter* (&)  B.E.T. surface ar#lg)(m B.J.H. adsorption cumulative pore volume {gh
AISG (aluminosilica) nil 28.76 698.14 0.43
Ag'IAISG 0.6 32.96 268.40 0.22
- Analysed by N with ASAP 2010 (Micrometrictics Co.)
*B.J.H. adsorption/desorption average pore diameter.
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Fig. 1. Schematic diagrams of adsorption experimental apparatus; (a) Cahn balance, (b) Volumetric apparatus
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Table 2. Comparison of adsorption capacity of the present work with literature data

Adsorption capacity at 760 mmHg (mmol/g)

Pure gas adsorption selectivity ratio

Adsorbent T (K) Ref
CH, CHJCHg
Ag*-Amberlyst 35 (36.5% DIE) 298 1.48 6.4 ref. 3
0.4 g-AgNQy/g-clay-C 283 144 10.3 ref. 5
298 1.26 11.4 ref. 5
313 1.08 135 ref. 5
333 0.96 16 ref. 5
CUCIA-Al,05 298 0.72 7.7 ref. 6
333 0.48 9.5 ref. 6
Olesorb-1 (AgNQ@g-clay-B) 303 117 8.6 ref. 10
333 0.85 10.6 ref. 10
Prepared Adsorbent 298 181 7.99 present work
P 323 1.36 10.25 present work
353 0.94 11.40 present work
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Fig. 2. Adsorption isotherm of GHg and C,H, on prepared adsorbent.
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Table 3. Adsorption isotherm parameters of GHg & C,H, on prepared adsorbent

Adsorbates Adsorption isotherms Parameters 298 K 323K 353K
Ethan Langmuir 6 (mmol/g) 0.3851 0.2922 0.1608
bx1C* (mmHg?) 1.4406 0.7761 1.5060
Rsqr (%) 0.9773 0.9909 0.9614
Toth g, (mmol/g) 3.238 0.877 6.413
b (mmHg?Y) 0.03118 0.001295 0.5817
t 0.1641 0.3315 0.09944
Rsqr (%) 0.9992 0.9970 0.9919
Langmuir-Freundlich ¢ (mmol/g) 0.8682 0.465 0.4297
bx1F (mmHg™) 1.266 0.3541 0.4339
n 0.465 0.6686 0.496
Rsqr (%) 0.9980 0.9979 0.9830
Ethylene Langmuir 4 (mmol/g) 2.298 2.087 1.743
bx1G (mmHg?) 7.771 3.243 1.866
Rsqr (%) 0.9681 0.9716 0.9688
Toth g, (mmol/g) 3.481 4.320 15.37
b (mmHg?) 0.1397 0.04613 0.1571
t 0.3157 0.2755 0.145
Rsqr (%) 0.9994 0.9984 0.9984
Langmuir+Unilan arp (mmol/g) 0.3851 0.2922 0.1608
bp><103 (mmHg?) 1.4406 0.7761 1.5060
Ome (MmMol/g) 4.244 3.002 2.787
bex1C* (mmHg™?) 0.1630 0.5937 0.2575
s 8.237 4.864 4.466
Rsqr (%) 0.9989 0.9998 0.9911
Langmuir-Freundlich @ (mmol/g) 3.494 3.151 2.678
bx1® (mmHg™) 7.475 2.879 1.4996
n 0.3976 0.4933 0.5458
Rsqr (%) 0.9989 0.9989 0.9974
Table 4. Diffusion time constant of ethylene and ethane in prepared adsorbent
Adsorbent Adsorbate Pressure step Do/re” (min'™) Ref
(mmHg) 298.15K 323.15K 353.15K
Prepared adsorbent Ay 260 - 530 0.0536 0.0625 0.0777 Present work
CHg 260 - 530 0.1236 0.1588 0.2422
Olesorb-1 (AgNQg-clay-B) GH, - 1.74%x10? (at 303 K) Ref. 10
C,Hs - 3.60x102 (at 303 K)
Ag*-resin GH, 0-76 6.18x10° - - Ref. 11
CHe 0-76 6.42x1C° - -
CMS CH, 0-76 1.13x1C° - - Ref. 11
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Fig. 7. Fractional uptake of GH, and CHg on prepared adsorbent;
pressure step: 230 mmHg- 530 mmHg.
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: fractional loading ]

: specific surface area of adsorbent/igh

: interaction energy between solid and adsorption molecule [Kcal/mol]

: affinity constant at infinite temperature [mmFg

: affinity constant at given temperature [mmig

: temperature [K]

: gas constant [J -mol K7

: pressure [mmHg]

: pure component pressureitif component at spreading pressure
of mixture

: saturation adsorbed amount [mmol/g]

: adsorbed amount [mmol/g]

: parameter in Toth and Freundlich equation

: spreading pressure [mol/g]

: heterogeneity parameter in Unilan equation
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