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        Synthesis | Solids in Microwave Reactors?

        Although the majority of chemical reactions take place in the liquid state employing a solvent or a liquid reagent, there are requirements from time to time to heat solid reaction mixtures like powders or even larger solid particles and parts. While microwave heating of liquid reaction mixtures is state of the art, microwave heating of powders/solids bears some issues.

    

                
    
        
            
            
                The big advantages of microwave heating in chemical synthesis have been proven with thousands of respective publications, review articles and books in the past two decades. Nevertheless certain things have to be kept in mind for successful processing under microwave irradiation.

In the early days of microwave chemistry microwave heating in dedicated scientific reactors was thought to be a very homogeneous way of heating.

However, it turned out that agitation of the vial content is a crucial factor, since otherwise hotspots lead to local overheating while other areas of the mixture stay comparably cold. This has been demonstrated with 3 fiber-optic probes and one IR sensor, simultaneously measuring the temperature of a solvent which is heated in the microwave field.


This figure shows that fiber optic (FO) and IR temperature probes in different positions of the reaction mixture detect completely different temperatures if the reaction mixture is not homogenized.

Only with stirring all temperature probes show a similar, representative reaction temperature.

Based on this phenomenon, this report gives an insight into the issues of heating solid mixtures in a dedicated microwave reactor. Furthermore it also helps to distinguish between different applications which are often mixed up when it comes to discussions about solid phase chemistry.
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            Get the document

            
            To receive this document please enter your email below.

            



        


	












    
        

        
            
                
                
                    
    

                

            

            
        
 

        
            
                
            
        
        
  
    

         
        

    

    
    
    Loading...


    
        
            
        

        
            Error

        
     





                
        

    




    



    


                
                    



                
                
                    



                
            


        




						

					


				

			

		
		




    
        
            
                
    

            
                
                
                    



                
                
                    



                
                

    	Recommended
	Density
	Viscosity
	Rheology
	Surface characterization
	Particle characterization




                
                    



                
                
                    



                
            


        



            

            
                
    

            
                
                
                    



                
                
                    



                
                

    	Legal Information
	Terms and conditions
	Privacy policy
	Legal notice
	Terms of use
	Trademarks
	Whistleblowing system




                
                    



                
                
                    



                
            


        


  
            

            
                
    

            
                
                
                    



                
                
                    



                
                

    	Product Support
	Anton Paar Certified Service
	Safety declaration
	Anton Paar Technical Centers
	Contact us




                
                    



                
                
                    



                
            


        


 
            

            
                
    

            
                
                
                    



                
                
                    



                
                

    	Company Information
	Company
	History
	How we work
	News
	Media relations




                
                    



                
                
                    



                
            


        


 
            

        

   


    
    
    
    
         
            
                
                    Sitemap
                
                
                    
                        |             
                    
                
                
                   Copyright
                2024
                   Anton Paar GmbH
                
                
                

            

            


            
        
            
                
        


            
        

    













    
        
            
                
                    Cookie settings
                

                
                    
                    We use cookies on our website. Some of them are necessary (e.g. for the shopping cart), others help us make our online content better and easier for you over the long term via analysis, external media, and marketing services. We also use third-party cookies from providers in the USA like Google or Facebook if provided with your consent (Art. 49(1)(a) GDPR). Your data may be transferred to the USA which does not have a data protection level comparable to GDPR. In this case your data may potentially be accessed by US Authorities for surveillance purposes and you may not be able to exercise effective legal remedies. You can accept or reject all cookies by clicking on the respective button or define your cookie settings using the link "Customize your cookie settings".

                    If you reject all cookies, only technically required cookies will be used. You can also withdraw your consent at a later time by accessing the Cookie Settings.

                    
                

                
                    
                        I accept all cookies including US-providers
                     

                    
                    Only accept necessary cookies
                 

                    
                    Customize your cookie settings
                

                    
                        Privacy Policy|Legal Notice
                    

                


            

        

    





    
        
            
                
                    
                        
                            
    

                        
                    
                    
                    Cookie settings
                
                

                Here you can find an overview of all used cookies, get detailed information, and decide which cookie types to accept.

                
                    
                        I accept all cookies including US-providers
                    
                    
                        Back
                    
                

                
                    
                        
                            
                    Necessary cookies
                (0)
                            
                            
                   Necessary cookies enable the basic functioning of the website.
                

                            
                    Show cookie information
                
                            
                    Hide cookie information
                
                            
                                
                            

                        

                    
                        
                            
                    Marketing
                (0)
                            
                            
                    Marketing cookies are used by third parties or publishers to show you personalized advertising. They do this by tracking which websites visitors go to.
                

                            
                    Show cookie information
                
                            
                    Hide cookie information
                
                            
                                
                            

                        

                    
                        
                            
                    Analysis
                (0)
                            
                            
                    We collect and combine data on our visitors and their behavior on our website. This information is used to improve the website.
                

                            
                    Show cookie information
                
                            
                    Hide cookie information
                
                            
                                
                            

                        

                    
                        
                            
                    External Media
                (0)
                            
                            
                    Content from video platforms and social media platforms is blocked by default. If you accept cookies from external media, accessing these contents no longer requires giving manual consent.
                

                            
                    Show cookie information
                
                            
                    Hide cookie information
                
                            
                                
                            

                        

                    
                        
                            
                    Cookies from US-providers
                (0)
                            
                            
                   After being informed of potential risks for my data (including transfer to the USA and potential access by US authorities) in the Cookie Banner and Privacy Policy I accept the cookies from US-providers.
                

                            
                    Show cookie information
                
                            
                    Hide cookie information
                
                            
                                
                            

                        

                    
                
 
                
                
                    
                    Only accept necessary cookies
                
                    
                    Save settings and close
                
                

                
                    Privacy Policy|Legal Notice
                

            

        

    

    
    
        	Name
	
	Provider
	
	Purpose
	
	Cookie(s)
	


    





	

	






