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                    Abstract
The macro-defect-free composites belong to the well-known group of promising materials consisting of inorganic binder and organic polymer. MDF composites exhibit unusual mechanical properties, especially the flexural strength that can reach over 200 MPa. Moreover, the MDF composites based on calcium aluminate cement have a good temperature resistance because of the Al2O3 content in the cement. This paper deals with the preparation and high temperature characterization of MDF composite based on calcium aluminate cement combined with polyvinyl alcohol that could enable its utilization as a refractory material in industrial kilns. The composition of the MDF mixture has been optimized for an easy high-shear processing and flexural strength of the resulting 7-days cured material has been studied under laboratory condition and after heating at 240, 300, 600, 1,000, and 1,500 °C. The structure changes during the heating have been observed by SEM and the course of processes during the heating has been investigated by TG–DTA–EGA, TMA and heating microscopy.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Tailoring the Properties of Calcium Aluminate Macro-Defect-Free Cements: From Brittle to Ductile Behavior
                                        
                                    

                                    
                                        Article
                                        
                                         05 November 2019
                                    

                                

                                Raffaella Dell’Aversano & Alberto D’Amore

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of Aging Heat Treatment on Mechanical and Metallurgical Properties of Al2024 Reinforced with B4C/SiC/TiC Hybrid Composites Produced by Vacuum Infiltration Method
                                        
                                    

                                    
                                        Article
                                        
                                         25 July 2023
                                    

                                

                                Nurcihan Kısaoğlu & Sinan Aksöz

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thermoanalytical and dilatometric studies of the Al2O3–Cu–Mo hybrid composite
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 April 2020
                                    

                                

                                J. Zygmuntowicz, M. Piątek, … W. Kaszuwara

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Odler I. Special inorganic cements. 1st ed. London: E and FN Spon; 2000.

                    Google Scholar 
                

	Popoola OO, Kriven WM, Young JF. High-resolution electron microscopy and microchemical characterization of a polyvinyl alcohol acetate/calcium aluminate composite (macro-defect-free cement). Ultramicroscopy. 1991;37:318–25.
Article 
    
                    Google Scholar 
                

	Goto S, Koyata H, Diamon M, Yasuda E, Kimura S. MRS International Meeting on Advanced Materials 1989, vol 13: 207–212.

	Popoola OO, Kriven WM, Young JF. Microstructural and microchemical characterisation of a calcium aluminate–polymer composite (MDF cement). J Am Ceram Soc. 1991;74:1928–33.
Article 
    CAS 
    
                    Google Scholar 
                

	Desai PG, Lewis JA, Bentz DP. Unreacted cement content in macro-defect-free composites: impact on processing–structure–property relations. J Mater Sci. 1994;29:6445–52.
Article 
    
                    Google Scholar 
                

	Drábik M, Mojumdar SC, Slade RCT. Prospects of novel macro-defect-free cements for the new millennium. Ceram-Silikaty. 2001;46:68–73.

                    Google Scholar 
                

	Lewis JA, Boyer M. Effects of an organotitanate cross-linking additive on the processing and properties of macro-defect-free cement. Adv Cem Bas Mater. 1995;2:2–7.
Article 
    CAS 
    
                    Google Scholar 
                

	Mojumdar SC, Mazanec K, Drábik M. Macro-defect-free (MDF) cements—synthesis, thermal, chemical, SEM and magnetometric study and moisture resistance. J Therm Anal Calorim. 2006;83:135–9.
Article 
    CAS 
    
                    Google Scholar 
                

	Lewis JA, Boyer M, Bentz DP. Binder distribution in macro-defect-free cements: relation between percolative properties and moisture absorption kinetics. J Am Ceram Soc. 1994;77:711–6.
Article 
    CAS 
    
                    Google Scholar 
                

	Drábik M, Gálikova Ĺ, Varshney KG, Quraishi MA. MDF cements—synergy of the humidity and temperature effects. J Therm Anal Calorim. 2004;76:91–6.
Article 
    
                    Google Scholar 
                

	Mojumdar SC. Processing-moisture resistance and thermal analysis of macrodefect-free materials. J Therm Anal Calorim. 2001;64:1133–9.
Article 
    CAS 
    
                    Google Scholar 
                

	Delucchi M, Cerisola G. Influence of organic coatings on the stability of macro-defect-free cements exposed to water. Constr Build Mater. 2001;15:351–9.
Article 
    
                    Google Scholar 
                

	Drábik M, Mojumdar SC, Gálikova L. Changes of thermal events of macrodefect-free (MDF) cements due to the deterioration in the moist atmosphere. Cem Concr Res. 2001;31:743–7.
Article 
    
                    Google Scholar 
                

	Mojumdar SC, Chowdhury B, Varshney KG, Mazanec K. Synthesis, moisture resistance, thermal, chemical and SEM analysis of macro-defect-free (MDF) cements. J Therm Anal Calorim. 2004;78:135–44.
Article 
    CAS 
    
                    Google Scholar 
                

	Pushpalal GKD, Kobayashi T, Hasegawa M. High alumina cement–phenol resin composite: water resistivity and effect of post hydration of unreacted cement on durability. Cem Concr Res. 1997;27:1393–405.
Article 
    CAS 
    
                    Google Scholar 
                

	Shibayama M, Adachi M, Ikkai F, Kurokawa H, Sakurai S, Nomura S. Gelation of poly(vinyl alcohol)–vanadate aqueous solutions. Macromolecules. 1993;26:623–7.
Article 
    CAS 
    
                    Google Scholar 
                

	Peppas NA, Merrill EW. Determination of interaction parameter c1 for PVA and water in gels crosslinked from solutions. J Polym Sci. 1976;14:441–64.
CAS 
    
                    Google Scholar 
                

	Birchall JD, Howard AJ, Kendall K. U.S. Patent 4,410,366; 1983.

	Russell P. Moisture resistance of macrodefect-free cement. Ceram Trans. 1991;16:501–519.

                    Google Scholar 
                

	Palou MT, Bagel L, Zivica V, Kuliffayova M, Ifka T. Hydration of high alumina cement–silica fume composite with addition of Portland cement or sodium polyphosphate under hydrothermal treatment. J Therm Anal Calorim. 2013;113:385–94.
Article 
    CAS 
    
                    Google Scholar 
                

	Strübing S. Development and characterization of poly(vinyl acetate) based oral dosage forms. Ph.D. Thesis, Martin-Luther-University Halle-Wittenberg, 2008.


Download references




Acknowledgements
This work has been supported by project of Ministry of Education, Youth and Sports of the Czech Republic No. CZ.1.05/2.1.00/01.0012 “Centre for Materials Research at FCH BUT” supported by operational program Research and Development for Innovations.


Author information
Authors and Affiliations
	Materials Research Centre, Faculty of Chemistry, Brno University of Technology, Purkyňova 464/118, 61200, Brno, Czech Republic
František Šoukal, Petr Ptáček, Jiří Másilko, Tomáš Opravil & Jaromír Havlica

	Research Institute of Building Materials, Hněvkovského 65, Brno, 61700, Czech Republic
Martina Drdlová


Authors	František ŠoukalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Petr PtáčekView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jiří MásilkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tomáš OpravilView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jaromír HavlicaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Martina DrdlováView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                František Šoukal.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Šoukal, F., Ptáček, P., Másilko, J. et al. High temperature properties of MDF composite based on calcium aluminate cement and polyvinyl alcohol.
                    J Therm Anal Calorim 115, 1245–1252 (2014). https://doi.org/10.1007/s10973-013-3481-9
Download citation
	Received: 01 August 2013

	Accepted: 09 October 2013

	Published: 12 November 2013

	Issue Date: February 2014

	DOI: https://doi.org/10.1007/s10973-013-3481-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Macro-defect-free
	Composite
	High temperature
	Properties
	Thermal analysis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					107.23.175.5
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    