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                    Abstract
The present work was aimed to develop the flame retardant textiles for prevention of second-degree burn injuries from low intensity heat flux accidents. The different concentration of casein suspension was applied on cotton fabrics and their thermo-oxidative properties, flame retardant behavior as well as physiological comfort were examined. From thermo gravimetric analysis, the percentage increase in char residue indicated improvement in thermo-oxidative properties. The maximum improvement in flame retardant behavior was found in case of 30 w/v% casein suspension due to higher production of thermally stable char. Their SEM micrographs also showed the formation of stronger and coherent char with presence of local intumescence. Furthermore, for estimating small differences in burn length and burn area, the flame propagation was studied in detail using the image analysis. The lower concentration of casein below 20 w/v% was found to provide adequate flame retardancy with acceptable physiological comfort and mechanical properties. Finally, the short term durability of casein treatment was verified under the effect of washing and ageing conditions.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of softener and wetting agent on improving the flammability, comfort, and mechanical properties of flame-retardant finished cotton fabric
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2017
                                    

                                

                                Ka-po Maggie Tang, Chi-wai Kan, … Sai-leung Tso

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Flame Resistant Cotton Fabric Containing Casein and Inorganic Materials Using an Environmentally-Friendly Microwave Assisted Technique
                                        
                                    

                                    
                                        Article
                                        
                                         30 October 2020
                                    

                                

                                SeChin Chang, Brian Condon, … Sunghyun Nam

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Durable Flame Retardancy of Cotton Fabrics with a Novel P-N Intumescent Flame Retardant
                                        
                                    

                                    
                                        Article
                                        
                                         16 November 2023
                                    

                                

                                Denghui Wu, Mei Zhang & Peihua Zhao

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	M. Z. Khan, V. Baheti, J. Militky, A. Ali, and M. Vikova, Carbohydr. Polym, 202, 571 (2018).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	A. Rehman, M. Z. Khan, V. Baheti, M. Ashraf, T. Hussain, A. Ali, and A. Javaid, Fiber. Polym., 19, 1647 (2018).
Article 
    CAS 
    
                    Google Scholar 
                

	A. R. Horrocks, Polym. Degrad. Stab., 54, 143 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Xie, A. Gao, and Y. Zhang, Carbohydr. Polym., 98, 706 (2013).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	S. Faheem, V. Baheti, P. Behera, and S. Naeem, J. Text. Inst., 108, 1357 (2017).
Article 
    CAS 
    
                    Google Scholar 
                

	Z. Yang, X. Wang, D. Lei, B. Fei, and J. H. Xin, Polym. Degrad. Stab, 97, 2467 (2012).
Article 
    CAS 
    
                    Google Scholar 
                

	T. M. D. Nguyen, S. Chang, B. Condon, M. Uchimiya, and C. Fortier, Polym. Adv. Technol, 23, 1555 (2012).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Alongi, F. Carosio, and G. Malucelli, Polym. Degrad. Stab., 106, 138 (2014).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Basak and S. W. Ali, Polym. Degrad. Stab., 133, 47 (2016).
Article 
    CAS 
    
                    Google Scholar 
                

	G. Malucelli, F. Bosco, J. Alongi, F. Carosio, A. Di Blasio, C. Mollea, F. Cuttica, and A. Casale, RSC Adv., 4, 46024 (2014).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Faheem, V. Baheti, M. Tunak, J. Wiener, and J. Militky, J. Ind. Text, 152808371775088 (2017).

	C. Phadungath, J. Sci. Technol, 27, 201 (2005).
CAS 
    
                    Google Scholar 
                

	J. Alongi, R. A. Carletto, F. Bosco, F. Carosio, A. Di Blasio, F. Cuttica, V. Antonucci, M. Giordano, and G. Malucelli, Polym. Degrad. Stab., 99, 111 (2014).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Varga, M. F. Noisternig, U. J. Griesser, L. Alja, and T. Koch, Penzing. Per, 89, 50 (2011).
CAS 
    
                    Google Scholar 
                

	J. New, I. S. Zope, S. N. Abdul Rahman, X. L. W. Yap, and A. Dasari, Mater Des, 89, 413 (2016).
Article 
    CAS 
    
                    Google Scholar 
                

	I. Simkovic, Carbohydr Polym, 90, 976 (2012).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	D. Price, A. R. Horrocks, M. Akalin, and A. A. Faroq, J. Anal. Appl. Pyrolysis, 40–41, 511 (1997).
Article 
    
                    Google Scholar 
                

	C. Moldoveanu, L. Odochian, C. M. Paius, I. Lorela, and A. Baiceanu, Acta Chem. Iasi, 21, 31 (2013).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Perera, B. Bhushan, R. Bandara, G. Rajapakse, S. Rajapakse, and C. Bandara, Colloids Surfaces A Physicochem. Eng. Asp., 436, 975 (2013).
Article 
    CAS 
    
                    Google Scholar 
                

	A. Ali, V. Baheti, J. Militky, and Z. Khan, J. Appl. Polym. Sci, 135, 46357 (2018).
Article 
    CAS 
    
                    Google Scholar 
                

	A. Ali, V. Baheti, M. U. Javaid, and J. Militky, Appl. Phys. A, 124, 651 (2018).
Article 
    CAS 
    
                    Google Scholar 
                

	A. Ali, V. Baheti, J. Militky, Z. Khan, V. Tunakova, and S. Naeem, J. Ind. Text, 48, 448 (2018).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Jindasuwan, N. Sukmanee, C. Supanpong, M. Suwan, O. U. Nimittrakoolchai, and S. Supothina, Appl. Surf. Sci., 275, 239 (2013).
Article 
    CAS 
    
                    Google Scholar 
                

	C. H. Xue, L. Zhang, P. Wei, and S. T. Jia, Cellulose, 23, 1471 (2016).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Lezak and I. Frydrych, Fibres Text. East. Eur., 85, 54 (2011).

                    Google Scholar 
                

	S. Shahidi, Cellulose, 21, 757 (2014).
Article 
    CAS 
    
                    Google Scholar 
                

	Z. Wang, E. Han, and W. Ke, Surf. Coatings Technol., 200, 5706 (2006).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Material Engineering, Faculty of Textile Engineering, Technical University of Liberec, Liberec, 46117, Czech Republic
Sajid Faheem, Vijay Baheti, Maros Tunak, Jakub Wiener & Jiri Militky

	Department of Bioinformatic and Biotechnology, Government College University Faisalabad, Faisalabad, 38000, Pakistan
Nazia Nahid


Authors	Sajid FaheemView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vijay BahetiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nazia NahidView author publications
You can also search for this author in
                        PubMed Google Scholar



	Maros TunakView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jakub WienerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jiri MilitkyView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Vijay Baheti.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Faheem, S., Baheti, V., Nahid, N. et al. Flame Retardancy, Physiological Comfort and Durability of Casein Treated Cotton Fabrics.
                    Fibers Polym 20, 1011–1020 (2019). https://doi.org/10.1007/s12221-019-8826-y
Download citation
	Received: 06 September 2018

	Revised: 17 January 2019

	Accepted: 09 February 2019

	Published: 27 May 2019

	Issue Date: May 2019

	DOI: https://doi.org/10.1007/s12221-019-8826-y


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
	Green flame retardants
	Casein
	Thermo-oxidative stability
	Physiological comfort








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.200.184.163
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    