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Experimetal 

VoChrMs

Experimental setup for volumetric-chromatographic

measurements of multicomponent gas adsorption equilibria
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Volumetry/Manometry

Volumetry / Manometry
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Schematic diagram 

VolGraChr

Schematic diagram of volumetric-gravimetric-chromatographic

installation with magnetic suspension balance
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Simultaneous

Sorption and

Density 

Measurement

(Rubotherm,

Bochum, Germany)

Fig 3PointMSB
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Magnetic-Suspension-Balance

Instrument (12/96)
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Prediction of tenary adsorption data with the 2-sites Al



Universität  Siegen
Institute of  Fluid- & Thermodynamics

Prof. Dr. sc. techn. Jürgen U. KELLER
Schematic 

Diagram 

VolGr
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Experimental Setup for volumetric-gravimetric measurements
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Volumetric-Gravimetric Measurements

of Binary Coadsorption Equilibria
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Prediction of binary adsorption data with the 2-sites Al
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Coadsorption Instrument

BEL-Rubotherm, IFT, 2001
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Installation for DVMs of Binary Coadsorption Equilibria

of Premixed Gases  y1, y2
* *
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Instrument for DVMs of binary coadsorption equilibria

using a MSB (2) (Rubotherm AG, Bochum)
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Automated MSB (2) (Rubotherm AG, Bochum)

for DVMs of binary coadsorption equilibria
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Installation for DGMs

of Binary Coadsorption

Equilibria of Premixed

Gases (y1, y2)
* *
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First Instrument MSB (3)

First performance of DGMs using a MSB (3)

on 1998-02-11 in Lab PB-A0126 of IFT/USI
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2 4

i i

2 4 CO CH

i i 2 4

Coadsorption equilibria of CO / CH at T 293K, y 20.4%mol, y 79.6%mol

on AC D47 /3. Correlation by GAI : n n (bp) 1 (bp) , i CO , CH
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Comparison of experimental pros and cons of densimetric-gravimetric

measurements (DGMs) and densimetric-volumetric measurements (DVMs)

of binary gas adsorption equilibria without analyzing the sorptive phase.
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Experimental Setup for Oscillometric Measurements

of Gas Adsorption Equilibria

Schematic Diagram Oscillometry
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Experimental Setup for oscillometric-gravimetric measurements
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Ring slit of rotational pendulum filled with polycarbonate pellets
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Volumetric-gravimetric-oscillometric method (N=2).

Co(ad)sorption measurements in swelling sorbents

(polymers) without using a GC
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Impedance spectra of CO2 on zeolite (DAY), T=298K

Impedanc Spectra CO2 (DAY)
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Cole-Cole-Plot for system CO / MS 13X, T=298K

Cole CO/MS13X
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Uptake curves H2S/MS13X

Uptake curves of H2S on MS 13X, T=298K
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Schematic diagram of a 

Sensor Gas Calorimeter (SGC)

Schematic Diagram SGC



Universität  Siegen
Institute of  Fluid- & Thermodynamics

Prof. Dr. sc. techn. Jürgen U. KELLER

Calibration SGC (1)

Calibration experiments in the SGC 0.5J to 5J

Sensor gas N2 (1.6bar), T=298K, =10s

Ohmian heat release (red lines) Pressure signal (blue lines)
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Calibration experiments in the SGC 0.5J to 5J

Sensor gas N2 (1.6bar), T=298K, =10s

Ohmian heat release (red lines) Pressure signal (blue lines)

Calibration SGC (2)
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Heat of Adsorption 

CO2/Na13X

Heat of adsorption for CO2 / Na13X, T=298K

0 1 2 3 4 5

10

20

30

40

50

60

70

Heat of Condensation for CO
2
 (5,25 kJ/mol)

 Differental heat of adsorption

 Derivative of polynomial interpolation

           of the integral heat of adsorption

D
if

fe
re

n
ti

a
l 

 h
ea

t 
 o

f 
 a

d
so

rp
ti

o
n

  
[k

J
/m

o
l]

CO
2
  ads.  [mmol/g]

0

20

40

60

80

100

120

140

160

180

200 Integral heat of adsorption

 Polynomal Interpolation 

 I
n

te
g
ra

l 
 h

ea
t 

 o
f 

 a
d

so
rp

ti
o
n

  
[J

/g
]


