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Experimental Setup for oscillometric 

measurements of gas adsorption equilibria

using a rotational pendulum.

Rotational pendulum for measurements of gas

adsorption equilibria by observing slow damped

oscillations. Height of instrument: 1.5 m.
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Electric signals of the photodiodes

initiated by the reflected laser beam

crossing diode channel 2.

Rotational Pendulum for combined

oscillometric-gravimetric sorption

measurements of gases in swelling

(polymeric) materials.

© IFT University of Siegen, 1999.
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Scheme of an instrument for manometric-gravimetric-oscillometric measurements

of binary coadsorption equilibria in swelling materials (polymers, resins etc.)

without sorptive gas analysis by GC or MS.
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Training instrument for

oscillometric,

volumetric,

gravimetric and

dielectric

gas adsorption measurements .

Ring-slit of pendulum

(Ri=3.75cm, Ra=5.5cm)

filled with activated carbon

powder (Norit R1 Extra).
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Reduced masses resulting from oscillometric and gravimetric adsorption 

measurements (Ωosc, Ωgrav) of CO2 on activated carbon (Norit R1 Extra) at 293 K. 

Gibbs excess masses (
a

GEm ) and absolute masses adsorbed (
a

oscm , 
a

gravm -data). 

Density of CO2 [kg/m3]

0 20 40 60 80 100 120 140 160

R
e

d
u

c
e

d
 m

a
s
s
e

s
 (

g
ra

v
 

o
s
c
) 

a
n

d

s
p

e
c
if
ic

 m
a

s
s
 a

d
s
o

rb
e

d
 (

m
a
) 

[m
g

/g
]

0

200

400

600

800

1000

grav
 ... Gravimetry

osc
 ... Oscillometry

m
osc

m
GE

m
grav

a

a

a



University of  Siegen
Institute of Fluid- & Thermodynamics

Prof. Dr. sc. techn. Jürgen U. KELLER

p [bar]

0 10 20 30 40 50 60 70

o
s
c
, 
m

a
/m

s
  
[m

g
/g

]

-100

0

100

200

300

400

V
a
s
 /
 (

m
s
+

m
a
) 

[c
m

3
/g

]

0,76

0,80

0,84

0,88

0,92vol 

osc
 

m
a
/m

s

Fit m
a

V
as

/(m
s
+m

a
)

Fit V
as

Swelling of volume (Vas) and sorption isotherm (ma) of CO2 on

polymethylmethacrylate Makrolon 2400 (PMMA, Bayer) at 308 K.
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Comparison of swelling isotherms for the system

Makrolon 2400 (PMMA)/CO2 at about 308 K.
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Zhang et al., 308 K, [5.21]
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Swelling isotherms of polycarbonate/CO2

at T = 308 K  and  T = 318 K.

Sorption isotherms of polycarbonate/CO2

at T = 308 K  and  T = 318 K.
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Swelling and sorption isotherm of polycarbonate/CO2 at 293 K.
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