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                    Abstract
Lithium carbonate (Li2CO3) was synthesised by adding sodium (Na) and magnesium (Mg) ions into a lithium chloride solution at different concentrations, followed by the addition of an appropriate sodium carbonate solution. Then, the morphology, purity and particle size of Li2CO3 crystals were investigated. The Na and Mg ions had negligible and remarkable effects, respectively, on the product purity; however they both greatly influenced its morphology. Their effects on the nucleation and growth rates, the radial distribution function and the diffusion behaviour of the synthesised Li2CO3 were investigated via molecular dynamics methods; the Na ions slowed down the crystal nucleation and growth rates, while the Mg ions accelerated them. Moreover, the Mg ions rendered the system short-range ordered and long-range disordered and also increased the diffusion coefficient. The results of this study showed that Mg ions are one of the most important factors influencing the purity and yield of Li2CO3.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Calcium Sulfate Precipitation Throughout Its Phase Diagram
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Lithium Behavior in Salt-water System Explored by Molecular Dynamics Simulation
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2020
                                    

                                

                                Yanfang Ma, Jianchuan Liu, … Zhihong Zhang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cordierite formation during the experimental reaction of plagioclase with Mg-rich aqueous solutions
                                        
                                    

                                    
                                        Article
                                        
                                         13 September 2014
                                    

                                

                                J. Hövelmann, H. Austrheim & A. Putnis

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Hao Yong, Zhang Qihai, Li Guanghan, et al. Synergistic Lithium Extraction from Mixed Brines of Jiezechaka and Longmucuo Salt Lakes in Tibet[J]. Inorganic Chemicals Industry, 2013, 45(6): 27–31
CAS 
    
                    Google Scholar 
                

	Duan Shaojun, Sun Yuzhu, Song Xingfu. Study on Preparation of Lithium Carbonate Via Reactive Crystallization from Old Salt Brine[J]. Shandong Chemical Industry, 2018, 47(3): 5–13

                    Google Scholar 
                

	Nie Zhen, Bu Lingzhong, Wang Yunsheng, et al. Industrial Technology for Separation of Lithium from Magnesium Rich Salt Lake Brines[J]. Inorganic Chemicals Industry, 2013, 45(5): 1–4
CAS 
    
                    Google Scholar 
                

	SONG Peng-Sheng, LI Wu, SUN Bai, et al. Recent Development on Comprehensive Utilization of Salt Lake Resources[J]. Chinese Journal of Inorganic Chemistry, 2011, 27(5): 801–805

                    Google Scholar 
                

	YU Jiangjiang, ZHENG Mianping, WU Qian. Research Progress of Lithium Extraction Process in Lithium-containing Salt Lake[J]. Chemical Industry and Engineering Progress, 2013, 32(1): 13–21

                    Google Scholar 
                

	SONG Peng-sheng. Comprehensive Utilization of Salt Lake and Related Resources[J]. Journal of Salt Lake Research, 2000, 8(2): 33–36

                    Google Scholar 
                

	Wang Jishun, Gao Shiyang, Xu Kaifen, et al. Study on the Technoligieal Method for Extraetion Li2SO4 from Brine[J]. Journal of Salt Lake Research, 1994, 2(4): 31–34

                    Google Scholar 
                

	ZHAO Chunlong, SUN Zhi, ZHENG Xiaohong, et al. Research Progress of Lithium Carbonate Preparation and Purification Process[J]. The Chinese Journal of Process Engineering, 2017, 18(4): 8–14

                    Google Scholar 
                

	Kenta Ooi, Yoji Makita, Akinari Sonoda, et al. Modelling of Column Cithium Desorption from Li+ -loaded Adsorbent Obtained by Adsorption from Salt Brin[J]. e, Hydrometallurgy, 2017, 169: 31–40
Article 
    
                    Google Scholar 
                

	Huaiyou Wang, Yuan Zhong, Baoqiang Du, et al. Recovery of Both Magnesium and Lithium from High Mg/Li Ratio Brines Using a Novel Process[J]. Hydrometallurgy, 2018, 175: 102–108
Article 
    
                    Google Scholar 
                

	Jeon Woong An, Dong Jun Kang, Khuyen Thi Tran, et al. Recovery of Lithium from Uyuni Salar Brine[J]. Hydrometallurgy, 2012(117–118): 64–70

	Helen E. King, Alistair Salisbury, Jasper Huijsmans, et al. Influence of Inorganic Solution Components on Lithium Carbonate Crystal Growth[J]. Cryst. Growth Des., 2019, 19, 6 994–7 006
Article 
    CAS 
    
                    Google Scholar 
                

	FengHai Liu, WenYan Tian, XiaoQing Yang, et al. Hydrogen-bonding and Dielectric Response of N, N-dimethylacetamide Aqueous Solutions Under E/M Fields Using Molecular Dynamics[J]. Journal of Molecular Liquids, 2014(197): 100–105

	Jianchuan Liu, Guozhu Jia, Zhou Lu. Dielectric Properties of Pyridine Derivative-Water Clusters: Molecular Dynamics Simulation[J]. Journal of Molecular Liquids, 2017(241): 984–991

	Wang J, Wolf R M, Caldwell J W, et al. Development and Testing of a General AMBER force Field[J]. Journal of Computational Chemistry, 2004(25): 1 157–1 174

	Jorgensen W L, Chandrasekhar J, Madura J D, et al. Comparison of Simple Potential Functions for Simulating Liquid Water[J]. J. Chem. Phys., 1983, 79(2): 926–935
Article 
    CAS 
    
                    Google Scholar 
                

	Humphrey W, Dalke A, Schulten K. VMD — Visual Molecular Dynamics[J]. Molec. Graphics, 1996, 14: 33–38
Article 
    CAS 
    
                    Google Scholar 
                

	Mohammad Sheikh Hassani, Gholamreza Asadollahfardi, Seyed Fazlolah Saghravani, et al. The Difference in Chloride Ion Diffusion Coefficient of Concrete Made with Drinking Water and Wastewater[J]. Construction and Building Materials, 2020(231): 117 182

	Andrey O Doroshenko, Alexander V Kyrychenko, Oksana M Valyashko, et al. 4′-Methoxy-3-Hydroxyflavone Excited State Intramolecular Proton Transfer Reaction in Alcoholic Solutions: Intermolecular Versus Intramolecular Hydrogen Bonding Effect[J]. Journal of Photochemistry & Photobiology A: Chemistry, 2019(383): 111 964

	Li Wen, Wang Wensen, Zhang Yingnan, et al. Highly Efficient Water Desalination in Carbon Nanocones[J]. Carbon, 2018(129): 374–379

	Zhang Peng, Hou Dongshuai, Liu Qing, et al. Water and Chloride Ions Migration in Porous Cementitious Materials: An Experimental and Molecular Dynamics Investigation[J]. Cement and Concrete Research, 2017(102): 161–174

	Dorota Swiatla-Wojcik,Joanna Szala-Bilnik. High Temperature Aqueous Solvent Effect on Translational and Hydrogen Bond Dynamics of the Hydroxyl Radical -MD Simulation Study[J]. The Journal of Supercritical Fluids, 2019(145): 103–110

	Liu X, Chen X, He L, et al. Study on Extraction of Lithium from Salt Lake Brine by Membrane Electrolysis[J]. Desalination, 2015, 376, 35–40
Article 
    CAS 
    
                    Google Scholar 
                

	FengHai Liu, WenYan Tian, XiaoQing Yang, et al. Hydrogen-bonding and Dielectric Response of N,N-dimethylacetamide Aqueous Solutions Under E/M Fields Using Molecular Dynamics[J]. Journal of Molecular Liquids, 2014(197): 100–105

	Chen Xia, Wang Yan, Wu Lianying, et al. A New Model in Correlating and Calculating the Diffusion-coefficient of Electrolyte Aqueous Solutions[J]. Fluid Phase Equilibria, 2019(485): 120–125

	XU Bing, LIU Cun, ZHOU Dong-mei, et al. Molecular Dynamics Simulation of Metal Ion-lipid Bilayer Interactions[J]. Journal of Agro-Environment Science, 2019, 38(7): 1 482–1 489

                    Google Scholar 
                

	YANG Wei, CHEN Ren-peng, KANG Xin. Application of Molecular Dynamics Simulation Method in Micro-properties of Clay Minerals[J]. Chinese Journal of Geotechnical Engineering, 2019, 41(1): 181–184

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China
Yanfang Ma 
            (马艳芳) & Zhihong Zhang

	Qinghai Province Key Laboratory of Resources and Chemistry of Salt Lakes, Xining, 810008, China
Yanfang Ma 
            (马艳芳) & Zhihong Zhang

	Chemistry and Chemical Engineering College of Xi’an University of Science and Technology, Xi’an, 710054, China
Yanfang Ma 
            (马艳芳) & Kanshe Li 
            (李侃社)

	Innovation Academy for Green Manufacture, Chinese Academy of Sciences, Beijing, 100190, China
Yanfang Ma 
            (马艳芳), Shaoji Xiang, Zhenhua Cui & Zhihong Zhang

	Key Laboratory of Organofluorine Chemistry, Shanghai Institute of Organic Chemistry, University of Chinese Academy of Sciences, Chinese Academy of Sciences, Shanghai, 200032, China
Shaoji Xiang & Zhenhua Cui


Authors	Yanfang Ma 
            (马艳芳)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Shaoji XiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhenhua CuiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kanshe Li 
            (李侃社)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhihong ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Kanshe Li 
            (李侃社).


Additional information
Funded by the 2017 CAS “Light of West China” Program, Innovation Academy for Green Manufacture, CAS (No. IAGM2020C01), Key R&D and Transformation Projects in Qinghai Province(No.2019-GX-167)


Rights and permissions
Reprints and permissions


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



Cite this article
Ma, Y., Xiang, S., Cui, Z. et al. Molecular Dynamic Regulation of Na and Mg Ions on Lithium Carbonate Crystallisation in Salt Lakes.
                    J. Wuhan Univ. Technol.-Mat. Sci. Edit. 36, 22–28 (2021). https://doi.org/10.1007/s11595-021-2373-2
Download citation
	Received: 27 July 2020

	Accepted: 18 October 2020

	Published: 24 January 2021

	Issue Date: February 2021

	DOI: https://doi.org/10.1007/s11595-021-2373-2


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
                        


Key words
	sodium
	magnesium
	purity
	particle size
	diffusion coefficient
	analytical kinetics








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					100.24.116.208
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    