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Introduction

Experimental Methods

For the separation of mercury from fluctuating exhaust air streams, fixed-bed adsorption with activated carbons is suitable in principle. Thermodynamic and kinetic investigations of the
adsorption of Hg® are very fragmentary in the literature due to the complex experimental conditions. Therefore, the Chair of Thermal Process Engineering at the University of Duisburg-
Essen systematically investigates the adsorption of Hg® on activated carbons. Physisorptive and chemisorptive mechanisms play a role in the adsorption of mercury. In this poster, the
influence of water in the gas phase on the adsorption of Hg® is shown. The experimental results are simulated and quantitatively evaluated using an extended transport model. The

discussion of the results allows a mechanistic interpretation of the adsorption processes.
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Results and Discussion

« Simulations of the peaks provide the reaction order, frequency factor, and activation
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* Physisorptive and chemisorptive mechanisms are involved in mercury adsorption on activated carbons. Peak - ‘jo - kJEArl n
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energy of the desorption mechanisms. Tab. 1: Activation energy of desorption E,,

frequency factor k, and reaction order n
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Fig. 3: Breakthrough curves of Hg® at 100 °C Fig. 4. Hg® concentration of TPD experiments Fig. 5: Desorbed mass during CSA and TPD experiments

The influence of H,O on the adsorption of Hg® was examined by breakthrough curve
measurements and TPD experiments. The presence of H,O in the gas phase
promotes chemisorption, in contrast, physisorption of Hg® is not influenced. The
experimental results could be simulated with an extended transport model. Water

probably reacts with Hg® and oxygen-containing functional groups to form various

surface-water-mercury complexes.

In subsequent work, the complex process of mercury chemisorption on activated
carbons should be further investigated. For this purpose, the number of heteroatoms on
the surface of the activated carbon could be systematically varied by oxidizing and
reducing treatments. These materials should first be characterized in detail by various
measurement methods. The basic and modified materials can then be used to study

mercury adsorption and desorption.
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