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WBS Element Project Title Contract Number | Contract Start Contract End
ANL-4 Corrosion and Mechanical Properties of Materials in Combustion 49640 10/01/74 09/30/08
and Mixed-Gas Environments
Performer Name and Address Principal Investigator(s)
Argonne National Laboratory K. Natesan
9700 S. Cass Ave.
Argonne, IL 60439
BUDGET AND COST REPORT
Prior Year Funds [$K] 41
Total Current Year Commitment $K] 175
Projected Current Year Costs [$K]
o N D J F M A M J J A S
Planned Costs 20 40 65 80 100 120 135 155 170 180 190 205
Actual Costs 27 35 49 60 82 83
Variance 7 5 16 20 18 37 135 155 170 180 190 205
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
ANL 4-1 Complete corrosion evaluation of Ni-base alloys in the presence of alkali 06/30/07
sulfate/alkali chloride vapor in simulated fireside combustion environments and
R Continue corrosion evaluation of advanced nickel-base alloys in the presence of
ANL 4-2 alkali sulfate/alkali chloride and ash in simulated fireside combustion 09/30/07
ANL 4-3 Continue corrosion evaluation in CO2 plus steam environments 09/30/07




TECHNICAL HIGHLIGHTS

ANL-4 Corrosion and Mechanical Properties of Materials in Combustion and Mixed-Gas Environments

During this period, corrosion testing is continued on several Ni-base alloys in the presence of coal-ash in support of advanced steam-cycle conditions.
We continued tests to evaluate the corrosion performance of the alloys in the presence of 300 ppm NaCl in simulated combustion environment. The
exposed specimens are being analyzed for the corrosion interactions and scale development/breakdown.

During this reporting period, we continued corrosion experiments on selected alloys in pure CO2 and in CO2-steam environments to evaluate
candidate alloys for application in oxy-fuel combustion system, which facilitates easier sequestration of CO2 downstream of the combustion.
Exposures were conducted at test temperatures of 650, 750, and 850°C. The alloys selected for the study included Alloys 800, RA330, RA333, 617,
IN625, 602CA, 230, 693, IN740, IN718, and MA956. Preliminary examination of Alloy 800H exposed at 750 and 850°C showed significant
carburization of the substrate, even though a thin Cr-rich oxide was observed on the specimen surface. The results from this ongoing study will be
presented at the 21st Annual Conference on Fossil Energy Materials in Knoxville, TH, April 30-May 2, 2007.

Related Programs

We have completed corrosion tests on specimens with and without coatings developed by MER Corporation (sponsored by DOE/SBIR Phase I).
Experiments were conducted for 200 h at 700°Cin a fireside environment with and without ash in contact with the specimens. Also, 168 h exposure at
700°C was conducted in a steam environment to evaluate the coated specimens. The specimens were analyzed by scanning electron microscopy to
establish the composition and scale thickness in the tested specimens. The improved coatings examined in this study showed a factor of ten better
performance (in terms of wastage) when compared with uncoated alloys. A final report on the study was prepared and sent to MER corporation.

We were informed by Karta Technologies that a STTR/Phase Il program has been awarded to evaluate nanostructured coatings in fireside
environments. ANL will be a participant in the Phase Il project for a period of 2 years. Discussions are continuing on substrate selection, coating
composition, thickness, etc. for the project.

Publications

Natesan will present a paper entitled, “Corrosion Performance of Structural Alloys for Oxy-fuel Combustion Systems,” at the 21st Fossil Energy
Materials Conference, Knoxville, TN, April 30- May 2, 2007.

ISSUES

Report Prepared By Date

K. Natesan 04/25/07
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During this period, corrosion testing is continued on several Ni-base alloys in the presence of coal-ash in support of advanced steam-cycle conditions.   We continued tests to evaluate the corrosion performance of the alloys in the presence of 300 ppm NaCl in simulated combustion environment.  The exposed specimens are being analyzed for the corrosion interactions and scale development/breakdown.  

During this reporting period, we continued corrosion experiments on selected alloys in pure CO2 and in CO2-steam environments to evaluate candidate alloys for application in oxy-fuel combustion system, which facilitates easier sequestration of CO2 downstream of the combustion.  Exposures were conducted at test temperatures of 650, 750, and 850°C.  The alloys selected for the study included Alloys 800, RA330, RA333, 617, IN625, 602CA, 230, 693, IN740, IN718, and MA956.  Preliminary examination of Alloy 800H exposed at 750 and 850°C showed significant carburization of the substrate, even though a thin Cr-rich oxide was observed on the specimen surface.  The results from this ongoing study will be presented at the 21st Annual Conference on Fossil Energy Materials in Knoxville, TH, April 30-May 2, 2007.  

Related Programs

We have completed corrosion tests on specimens with and without coatings developed by MER Corporation (sponsored by DOE/SBIR Phase I).  Experiments were conducted for 200 h at 700°Cin a fireside environment with and without ash in contact with the specimens.  Also, 168 h exposure at 700°C was conducted in a steam environment to evaluate the coated specimens.  The specimens were analyzed by scanning electron microscopy to establish the composition and scale thickness in the tested specimens.  The improved coatings examined in this study showed a factor of ten better performance (in terms of wastage) when compared with uncoated alloys.  A final report on the study was prepared and sent to MER corporation.

We were informed by Karta Technologies that a STTR/Phase II program has been awarded to evaluate nanostructured coatings in fireside environments.  ANL will be a participant in the Phase II project for a period of 2 years.  Discussions are continuing on substrate selection, coating composition, thickness, etc. for the project.

Publications

Natesan will present a paper entitled, “Corrosion Performance of Structural Alloys for Oxy-fuel Combustion Systems,” at the 21st Fossil Energy Materials Conference, Knoxville, TN, April 30- May 2, 2007.  
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