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Overview

1. 3P MixSorb Setup
2. Breakthrough Curves — Application and Use
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3P Characterization of Breakthrough curves, Mixed Gas Isotherms, Separation Processes

INSTRUMENTS particles - powders * pores

= What is measured?

= Prequel to (large scale) industrial application of
adsorbents

Kinetics inside reactors
= |nfluence of reactor geometry

= |Influence of bed composition

= |nfluence of stream velocity
= Influence of pressure

Capacity of adsorber column
Regeneration of adsorber column ;e e
Prerequisite to up-scaling and construction ' e
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3P Characterization of Mixsorb'setup

INSTRUMENTS particles - powders * pores
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3P Characterization of Application and Use

INSTRUMENTS particles - powders * pores

= Example: Cleaning of natural and biogas
= Removal of CO,-contents (up to 50%) from natural
and biogas for burning appreciation
= Adsorbents used:
= Active carbons
= Zeolite
= Applied pressures:
= Natural gas: 20 bis 80 bar
= Biogas: 2 bis 16 bar

ot
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3P Characterization of Application and use

INSTRUMENTS particles - powders * pores

= Example: Cleaning of natural and biogas
= Activate carbon as adsorbent
= High pressure isotherms
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Specific loading with CO, is higher than CH, = Separation should be possible

C. A. Grande, R. Blom, A. Mdller, J. Méllmer, Chemical Engineering Science, 2013, 89, 10
J. Toth, Adv. Colloid Interface Sci. 55 (1995) 1
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3P

Characterization of

INSTRUMENTS

particles - powders * pores

= Beispiel: Erd- und Biogasreinigung
= Aktivkohle als Adsorbermaterial
= Durchbruchskurven-Experiment

25 °C
2,5 L pro min
5 bar (Druckaufbaufbau mit He)

Eingangszusammensetzung 15 % CH, / 5 % CO, in
Tragergas He

Durchbruch von CH, und CO, entsprechend den
Sorptionskapazitaten der Hochdruckisothermen

Daraus folgt: Thermodynamisch kontrolliertes System
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3P Characterization of Durchbruchskurven, Gemischtgas-lsothermen, Trennprozesse

INSTRUMENTS particles - powders * pores

= Beispiel: Erd- und Biogasreinigung
= Zeolith 13 X als Adsorbermaterial
= Hochdruckisothermen
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Spezifische Beladung mit CO, ist hoher als mit CH, = Separation sollte méglich sein

C. A. Grande, R. Blom, A. Méller, J. Méllmer, Chemical Engineering Science, 2013, 89, 10
J. Toth, Adv. Colloid Interface Sci. 55 (1995) 1
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3P Characterization of Durchbruchskurven, Gemischtgas-lsothermen, Trennprozesse

INSTRUMENTS particles - powders * pores

= Beispiel: Erd- und Biogasreinigung
Zeolith 13 X als Adsorbermaterial
Durchbruchsexperiment
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3P Characterization of Durchbruchskurven, Gemischtgas-lsothermen, Trennprozesse

INSTRUMENTS particles - powders * pores

= Beispiel: Erd- und Biogasreinigung 2r 1
. . S 18t .
= Auswertung: Aktivkohle vs. Zeolith = i
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Thank you for your
attention!
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