
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 20, 2017

Densification and grain growth during sintering of porous Ce0.9Gd0.1O1.95 tape cast
layer

Ni, De Wei; Esposito, Vincenzo; Schmidt, Cristine Grings; Teocoli, Francesca; Ramousse, Severine

Publication date:
2012

Link back to DTU Orbit

Citation (APA):
Ni, D. W., Esposito, V., Schmidt, C. G., Teocoli, F., & Ramousse, S. (2012). Densification and grain growth
during sintering of porous Ce0.9Gd0.1O1.95 tape cast layer. Poster session presented at Nordic Conference on
Ceramic and Glass Technology, Roskilde, Denmark.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/13800681?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/densification-and-grain-growth-during-sintering-of-porous-ce09gd01o195-tape-cast-layer(629af785-fc7d-4b61-8eda-93e11f5b8060).html


Densification and grain growth during sintering of porous Ce0.9Gd0.1O1.95 tape 

cast layer 

De Wei Ni *, Vincenzo Esposito, Cristine Grings Schmidt, Francesca Teocoli, Severine Ramousse 

Department of Energy Conversion and Storage, Technical University of Denmark - DTU, Building 775, P.O. Box 49, Frederiksborgvej 399, DK-4000 Roskilde, Denmark.  

*  : dwei@dtu.dk 

Motivation 

The performance of ceramic devices is strongly dependent on its microstructure. In ceramic processing, sintering has a great impact on the final microstructures, since this step usually 

induces most of the morphological transformations at high temperature. Therefore, deep understanding of the sintering mechanisms and sintering kinetics is the basis for controlling the 

material microstructure and efficiently optimizing the ceramic properties. Moreover, the sintering mechanisms activation energy is one of the crucial input parameters for numerical sintering 

models. The sintering behaviour of dry pressed CGO pellet samples has been studied intensively. However, with respect to the CGO tape cast layer, a characterization is still missing. In this 

work, porous Ce0.9Gd0.1O1.95 (CGO10) tape with low-green density relevant for electrolytes in flue gas purification devices, was prepared by tape casting. Based on constitutive laws for 

densification, the sintering behaviour of CGO10 tape was systematically investigated to establish fundamental kinetic parameters associated to densification and grain growth.  

Experimental procedure Comparison of CGO10 pellet and porous tape 

Conclusions 

 The densification behaviour of tape cast CGO10 layers is different from dry pressing pellet. Test a pressed pellet to characterize tapes can be misleading.  

 The densification data were represented employing three different methods: iso-strain lines approach, master sintering curve (MSC) and Dorn’s method, which produced similar kinetics 

results with densification activation energy of 440-470 kJmol-1.  

 The grain growth activation energy of CGO10 tape was evaluated to be 427±22 kJmol-1 and the grain growth master curve was constructed. 

 It was indicated that the densification and grain growth processes for CGO10 tape were dominated by grain boundary diffusion mechanism and the grain boundary mobility was 

estimated around 10-18-10-16 m3N-1s-1 in the investigated temperature range. 

 The authors would like to thank the Danish Council for Independent Research Technology and Production Sciences (FTP) which is part of The Danish Agency for Science, Technology and Innovation (FI) (Project # 09-072888) for 

sponsoring the OPTIMAC research work.” 
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Fig. 1 Densification comparison of CGO10 pellet and 

porous tape as a function of sintering temperature. 

Different densification behaviour 

between dry pressing pellet and 

porous tape 

1. Effect of green density: 

-  Pellets (0.55) and tapes (0.40) 

2. Particle (pore) arrangement and 

anisotropy 

-  Tape cast can obtain uniform      

1microstructure with less 

1agglomerates. 

Densification kinetics of porous CGO10 tape Grain growth kinetics of porous CGO10 tape 

Fig. 2 Densification curves of porous CGO10 

tape at different heating rates. 

Fig. 3 Densification kinetics analyzed by using 

iso-density lines method. 

Fig. 4 Densification kinetics analyzed by using 

master sintering curve method. 

Fig. 5 Densification kinetics analyzed by using 

Dorn’s method. 

Fig. 9 Grain growth master curve for porous 

CGO10 tape. 
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Constitutive laws for densification: 

Fig. 6 SEM images of porous CGO10 tape 

sintered at 1250 C for 4h. 
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Fig. 7 Average grain size as a function of 

isothermal time at different temperatures. 

Fig. 8 Evaluation of grain growth kinetics for 

porous CGO10 tape. 

Accurate analysis of the sintering kinetics 

of tape cast layer cannot be carried out on 

pressed pellet samples and original shaped 

samples must be investigated. 
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