
Hyppää sisältöön






	

	
FI

	
ENG




	







Näytä/piilota sivun navigointi









	
FI

	/
	
EN



Näytä/piilota sivun navigointi












OuluREPO – Oulun yliopiston julkaisuarkisto / University of Oulu repository


Näytä viite 
	
 
                        OuluREPO etusivu

	
Oulun yliopisto

	
Avoin saatavuus

	
Näytä viite





	
 
            
OuluREPO etusivu


	

Oulun yliopisto


	
Avoin saatavuus

	Näytä viite








Hae OuluREPOsta



Tämä kokoelma























JavaScript is disabled for your browser. Some features of this site may not work without it.













Curing process and pore structure of metakaolin-based geopolymers : liquid-state ¹H NMR investigation

Li, Jing; Mailhiot, Sarah; Sreenivasan, Harisankar; Kantola, Anu M.; Illikainen, Mirja; Adesanya, Elijah; Kriskova, Lubica; Telkki, Ville-Veikko; Kinnunen, Päivö (2021-02-17)










             
        















Avaa tiedosto


 nbnfi-fe202102255935.pdf (2.223Mt)



 nbnfi-fe202102255935_meta.xml (56.79Kt)



 nbnfi-fe202102255935_solr.xml (41.69Kt)





Lataukset: 









URL:

https://doi.org/10.1016/j.cemconres.2021.106394





Li, Jing

Mailhiot, Sarah

Sreenivasan, Harisankar

Kantola, Anu M.

Illikainen, Mirja

Adesanya, Elijah

Kriskova, Lubica

Telkki, Ville-Veikko

Kinnunen, Päivö



Elsevier

17.02.2021


Li, J., Mailhiot, S., Sreenivasan, H., Kantola, A. M., Illikainen, M., Adesanya, E., Kriskova, L., Telkki, V.-V., & Kinnunen, P. (2021). Curing process and pore structure of metakaolin-based geopolymers: Liquid-state 1H NMR investigation. Cement and Concrete Research, 143, 106394. https://doi.org/10.1016/j.cemconres.2021.106394



https://creativecommons.org/licenses/by/4.0/
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
https://creativecommons.org/licenses/by/4.0/




doi:https://doi.org/10.1016/j.cemconres.2021.106394



Näytä kaikki kuvailutiedot





Julkaisun pysyvä osoite on 


https://urn.fi/URN:NBN:fi-fe202102255935

Tiivistelmä

Abstract
Geopolymers are emerging construction materials with lower carbon dioxide emissions compared to the conventional cementitious materials. The knowledge of the curing process and the related pore structures are important for optimizing the properties of these materials for different applications. The curing process and final pore structure are sensitive to the amount of used water, however the specifics are unclear. The curing process and pore structures of metakaolin-based geopolymers with a narrow water-to-solid (w/s) ratio (0.59–0.66) were monitored by nuclear magnetic resonance (NMR) relaxometry and cryoporometry. The 14-day curing process was investigated by monitoring the change of T₂ and T₁ relaxation times and water signal intensity. After the curing, the pore structures were characterized by 2D T₁-T₂ correlation and T₂-T₂ exchange measurements of absorbed water. The pore size distributions (PSDs) were measured with NMR cryoporometry and compared to nitrogen physisorption and mercury intrusion porosimetry (MIP) results. We found that the relaxation times decreased as the pore structure of the geopolymers matured during the curing while the dissolution and the condensation periods of the curing were distinguished by the changes in signal amplitude reflecting the proton density. After the curing, three distinct pore sizes and connectivity between pores were identified from T₁-T₂ and T₂-T₂ spectra. Their PSDs were measured, and they were found to correspond to two different pore sizes originating from the arrangement of clusters and defective pores. In the narrow w/s ratio (0.59–0.66), the curing times were the same for all samples when cured at 24 °C while the pore sizes were observed to increase as a function of the w/s ratio.
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