







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 February 2004



                    Clarifying the glass-transition behaviour of water by comparison with hyperquenched inorganic glasses

                    	Yuanzheng Yue1 & 
	C. Austen Angell2Â 



                    

                    
                        
    Nature

                        volumeÂ 427,Â pages 717â€“720 (2004)Cite this article
                    

                    
        
            	
                        2776 Accesses

                    
	
                        221 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The formation of glasses is normal for substances that remain liquid over a wide temperature range (the â€˜good glassformersâ€™) and can be induced for most liquids if cooling is fast enough to bypass crystallization. During reheating but still below the melting point, good glassformers exhibit glass transitions as they abruptly transform into supercooled liquids, whereas other substances transform directly from the glassy to the crystalline state. Whether water exhibits a glass transition before crystallization has been much debated over five decades1,2,3,4,5,6. For the last 20 years, the existence of a glass transition at 136â€‰K (ref. 3) has been widely accepted2,3,4, but the transition exhibits qualities difficult to reconcile with our current knowledge of glass transitions2,5,6. Here we report detailed calorimetric characterizations of hyperquenched inorganic glasses that, when heated, do not crystallize before reaching their glass transition temperatures. We compare our results to the behaviour of glassy water and find that small endothermic effects, such as the one attributed to the glass transition of water, are only a â€˜shadowâ€™ of the real glass transition occurring at higher temperatures, thus substantiating the conclusion6 that the glass transition of water cannot be probed directly.
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                    Figure 1: DSC upscans of hyperquenched and annealed HQGs.[image: ]


Figure 2: Comparison of DSC upscans of aged, hyperquenched mineral glass with the equivalent water DSC upscans for HQGW and ASW.[image: ]


Figure 3: Effect of Ta on shadow glass transitions.[image: ]
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