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Instrument for volumetric-gravimetric-chromatographic 

measurements including a magnetic suspension balance 

(Rubotherm, Germany).  
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Simultaneous Sorption 
and Density 
Mesurement 
(Rubotherm). 
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Volumetric-Gravimetric Measurements of Binary 
Coadsorption Equilibria (Theory)  
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Gravimetry 

f asΩ = m - ρ V

Buoyancy  
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Adsorption isotherm of helium (He) on industrial activated 

carbon (ACAL) at 293K. 



Data Correlation and Prediction of Mixture Adsorption: 
Generalized two-site (Dual-Place) AI (2LAI) 

 

For pure gases: 

 

 
 

For mixtures: 
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Adsorption equilibria of pure gases CO ( ), CH4 ( ) and CO2( ) at 293K 
on industrial activated carbon (ACAL). Datafit: 2LAI (  ). 
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Adsorption equilibria of binary gas mixture CO/CH4 (ntot ( ), partial 
amount of CO ( ), partial amount of CH4 ( )) at 293K and 0.2MPa on 
ACAL. Prediction: 2LAI (   ) and IAST (    ). 
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Statistical uncertainties (fm, ) of coadsorption data CO/CH4 on ACAL at 
293K and 0.2MPa, 1.0MPa predicted from pure adsorption data by two 
isotherms. 
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Adsorption equilibria of binary gas mixture CO2/CH4 (ntot ( ), partial 
amount of CO2 ( ), partial amount of CH4 ( )) at 293K and 0.2MPa on 
ACAL. Prediction: 2LAI (   ) and IAST (    ). 
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Adsorption equilibria of binary gas mixture CO2/CO (ntot ( ), partial 
amount of CO2 ( ), partial amount of CO ( )) at 293K and 0.2MPa on 
ACAL. Prediction: 2LAI (   ) and IAST (    ). 
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Adsorption equilibria of ternary gas mixture CO2/CH4/CO (molar 
concentrations of the sorptive gases y ( ), molar concentrations of the 
adsorbed phases x ( )) at 293K and 0.2MPa on ACAL. 
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Summary and Conclusion 
 
 

•   Measurement of Adsorption Equilibria of Pure Gases CO, CO2 and CH4 on 

 industrial activated carbon (ACAL) at T=293K, p=0 ... 1.1MPa. 

•  Data Correlation and Prediction of Binary and Ternary Mixture 

 Adsorption: 2LAI, IAST. 

•  Measurement of Coadsorption Equilibria of Binary Gas Mixtures 

 (CO2/CO, CO2/CH4, CO/CH4) and Ternary Gas Mixture 

 (CO2/CH4/CO) at T=293K, p=0.2MPa ; 1.4MPa. 

•  Prediction vs. Experiment: 

 ntot, nCO2 : good approximation (fm= 3 – 20%). 

 nCH4 and nCO : can not be predicated (fm>100% (IAST))!  

 Increasing pressure leads to increasing fm and . 

Development of more effective thermodynamic models for 
mixture adsorption and/or providing of more accurate 
experimental data for coadsorption isotherms is necessary! 


