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1. Introduction 

To reduce the production of anthropogenic CO2 emissions from fossil fuel-fired power plants currently two 
objectives push the development of new cycles. One route concentrates on increasing efficiency in conventional 
power plant units (e.g. 700°C technology, coal drying) and the other direction focusses on the implementation of 
CO2-reducing technologies including pre-combustion, post-combustion and Oxyfuel technology. For capture 
processes numerous pilot and demonstration plant projects in various stages of development including planning, 
construction and operation /1/ - /5/. 

The standard low NOx -producing operation of large and modern lignite-fired power plants results in combustion 
states that cause damage to components. Damage can also be caused by the altered process conditions that occur 
when Oxyfuel technology is implemented. The corrosion of plant components as a result of contact with flue gas 
and ash is a significant issue that must be examined. 
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2. Basic principles of corrosion 

Corrosion is generally present in all interactions between a material and its environment. Corrosion and the 
accompanying diffusion of impurities induces measurable changes in the properties of the material and the 
deterioration of the function of the technical systems /6/. Gas corrosion occurs at temperatures above 200°C and has 
to be considered in all high temperature technology. The first high temperature corrosion problems were detected in 
the 1940s in coal dust-fired boilers in the USA and are described in /7/. In Germany problems were first noticed in 
the superheater tubes in the boiler of the Emil Adolf paper mill, which was documented by Geiger und Huber /8/; 
/9/. 

In lignite-fired power plants severe corrosion can be caused by sulphur. Additional dissolution of material slag, 
carburization, oxidation and hydrogen may damage the material. The corrosion process depends on the humidity of 
the gas and fugazities of gas species like SO2, gaseous S, H2O, CO2, CO and very important O2 /10/; /11/. These 
parameters change the picture of corrosion when they act in combination. Even blocking of one mechanism by 
competing mechanisms is possible. Oxygen-deficient corrosion with fuels containing sulphur as the main corrosion 
mechanism in lignite-fired power plant units is discussed /9/; /13/. 

The intensity of corrosion is dependent on different influencing parameters. These can be divided into fuel-
related, equipment-related and operation-related factors. The principle effect of fuel on the risk of corrosion 
becomes clear when comparing combustion plants that are fired using low load, homogeneous fuels (e.g. gas or oil) 
with those that use chlorine and sulphur loaded, homogeneous and heterogeneous fuels (e.g. coal, waste). In practice 
the latter are often corroded following soiling and slagging in steam generators. In contrast there are plants that use 
unfavourable fuels but operate without corrosion and slagging problems. However steam generators in the same 
location with different fuel and boiler technologies but similar fuel sources do not exhibit identical corrosion 
behaviour. Correspondingly corrosion is also influenced and driven by plant construction and process technology as 
well as operating conditions. 

3. Investigations 

For the investigations the evaporator materials 16Mo3, 13CrMo4-5, 7CrVTiB10-10 as well as the superheater 
materials 10CrMo9-10, VM12 SHC were selected. The analysis of the probes for the selected materials was 
conducted at the Federal Institute for Materials Research and Testing, Department V, Division V.1 Composition and 
Microstructure of Engineering Materials. For further classification of the composition of the materials a Schaeffler 
diagram was used to display the limits of the austenitic, ferrite and martensitic phases in relation to the chromium 
and nickel equivalents. 

The layout of the test facility and the laboratory test rig, which will be used for the investigations, is described. 
These investigations were carried out in the test facility over a timeframe of 110 hours to allow initial corrosion to 
occur. The corroded probes were then placed for a further 1,000 hours in a laboratory test rig. Subsequently the 
probes were assessed using light and scanning electron microscopy. The results of the analysis will be described and 
conclusions illustrated. 
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