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                        Abstract

                        Understanding and predicting crystal growth is fundamental to the control of functionality in modern materials. Despite investigations for more than one hundred years1, 2, 3, 4, 5, it is only recently that the molecular intricacies of these processes have been revealed by scanning probe microscopy6, 7, 8. To organize and understand this large amount of new information, new rules for crystal growth need to be developed and tested. However, because of the complexity and variety of different crystal systems, attempts to understand crystal growth in detail have so far relied on developing models that are usually applicable to only one system9, 10, 11. Such models cannot be used to achieve the wide scope of understanding that is required to create a unified model across crystal types and crystal structures. Here we describe a general approach to understanding and, in theory, predicting the growth of a wide range of crystal types, including the incorporation of defect structures, by simultaneous molecular-scale simulation of crystal habit and surface topology using a unified kinetic three-dimensional partition model. This entails dividing the structure into ‘natural tiles’ or Voronoi polyhedra that are metastable and, consequently, temporally persistent. As such, these units are then suitable for re-construction of the crystal via a Monte Carlo algorithm. We demonstrate our approach by predicting the crystal growth of a diverse set of crystal types, including zeolites, metal–organic frameworks, calcite, urea and L-cystine.
 
                    

                
                                    
                        Citation

                        
                            Anderson, M. W., Gebbie-Rayet, J. T., Hill, A. R., Farida, N., Attfield, M. P., Cubillas, P., …Gale, J. D. (2017). Predicting crystal growth via a unified kinetic three-dimensional partition model. Nature, 544(7651), 456-459. https://doi.org/10.1038/nature21684
                        

                    

                
                	Journal Article Type	Article
	Acceptance Date	Feb 1, 2017
	Online Publication Date	Apr 3, 2017
	Publication Date	Apr 3, 2017
	Deposit Date	Jun 1, 2017
	Publicly Available Date	Apr 10, 2024
	Journal	Nature
	Print ISSN	0028-0836
	Electronic ISSN	1476-4687
	Publisher	Nature Research
	Peer Reviewed	Peer Reviewed
	Volume	544
	Issue	7651
	Pages	456-459
	DOI	https://doi.org/10.1038/nature21684


            


            

                
                
                
                
                    
                        Files


                                                            
                                    
                                        
                                            
                                                
                                                    
                                                        Accepted Journal Article
                                                        (15.6 Mb)
                                                        

                                                        PDF
                                                    


                                                    
                                                        
                                                            
                                                                 Download
                                                            
                                                                                                                            
                                                                     Preview
                                                                
                                                                                                                    

                                                    

                                                    
                                                    
                                                    
                                                    
                                                                                                    

                                            


                                        
                                    


                                                                            
    

    

        
            

        
    

    
    

                                    
                                                                

                                                                        

                
                
                                    
                        Organisation(s)

                        	
                                    
                                        Department of Earth Sciences
                                    
                                


                    
                
                 
                
                
                
                
                
                


                
                
                
                    You might also like


                                            
                            
                                
                                    
                                        
                                            Geomechanical characterisation of organic-rich calcareous shale using AFM and nanoindentation
                                         (2020)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Chemical Force Microscopy Study on the Interactions of COOH Functional Groups with Kaolinite Surfaces: Implications for Enhanced Oil Recovery
                                         (2017)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Predicting the elastic response of organic-rich shale using nanoscale measurements and homogenisation methods
                                         (2017)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Multi-technique approach to the petrophysical characterization of Berea sandstone core plugs (Cleveland Quarries, USA)
                                         (2016)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Strontium incorporation during calcite growth: Implications for chemical mapping using friction force microscopy
                                         (2015)
                                        

                                        Journal Article
                                    

                                

                            

                        
                    
                    



                
                Downloadable Citations


                
                                            
                            
                                
                                HTML

                            

                        

                                        
                        
                            
                            BIB

                        

                    

                    
                        
                            
                            RTF

                        

                    

                                    

            


        
    







    
        
            Durham Research Online (DRO) Powered by Worktribe |
            Accessibility
        

    





    

    
        
            About Durham Research Online (DRO)

            
        

        

                            Administrator e-mail: dro.admin@durham.ac.uk

            
            


            This application uses the following open-source libraries:


            


            SheetJS Community Edition

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            PDF.js

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            Font Awesome

            SIL OFL 1.1 (http://scripts.sil.org/OFL)

            MIT License (http://opensource.org/licenses/mit-license.html)

            CC BY 3.0 ( http://creativecommons.org/licenses/by/3.0/)


            



        
        
            Powered by Worktribe  © 2024

        

    





    

    
        
            Advanced Search

            
        


        

            

                

                Durham Research Online (DRO) ID

                
                    
                        
                    

                


                
                Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Name

                
                    
                        
                    

                


                
                Year
        
                
                    
                        
                    

                


                
                Keywords

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Faculties and Departments
                    
                
                    
                        Academic Office
Accommodation & Commercial Services
Advanced Research Computing
Careers and Enterprise
Colleges
Colleges & Student Experience Division
Computing and Information Services
Department of Accounting
Department of Anthropology
Department of Archaeology
Department of Biosciences
Department of Chemistry
Department of Classics & Ancient History
Department of Computer Science
Department of Earth Sciences
Department of Economics
Department of Engineering
Department of English Studies
Department of Finance
Department of Geography
Department of History
Department of Management and Marketing
Department of Mathematical Sciences
Department of Music
Department of Philosophy
Department of Physics
Department of Psychology
Department of Sociology
Department of Sport and Exercise Sciences
Department of Theology and Religion
Development and Alumni Relations
Durham Centre for Academic Development
Durham Law School
Durham University
Equality, Diversity & Inclusion
Estates and Facilities
Faculty of Arts and Humanities
Faculty of Business
Faculty of Science
Faculty of Social Sciences and Health
Finance
Finance and Procurement Services
Global Engagement
Governance Support Services
HR & OD
International Office
Legal Services
Marketing and Communications
Office of Vice Provost (Research)
PVC Colleges and Student Experience Office
PVC EDI Division
PVC Global Division
Procurement Services
Professional Services
Provost Division
Provost's Office
Recruitment and Admissions
Research & Innovation Services
Research Institutes
School of Education
School of Government & International Affairs
School of Modern Languages and Cultures
Strategic Planning & Insight Office
Strategy Delivery Unit
Student Support & Wellbeing Directorate
University Assurance Service
University Library and Collections
University Secretary
University Secretary's Office
Vice-Chancellor
Vice-Chancellor's Office
Vice-Provost Education Division
Vice-Provost Research Division


                    

                


                
                Type
                    
                
                    
                        Book
Book Chapter
Conference Proceeding
Dataset
Digital Artefact
Exhibition / Performance
Journal Article
Other
Patent
Physical Artefact
Presentation / Conference
Report
Thesis
Working Paper


                    

                


                
                Publication Status
                    
                
                    
                        Submitted
Accepted
In Press
Published
Unpublished


                    

                


                
                Journal or Publication Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Order the results
                
                
                    
                        
                            By last modified (most recent first)
By last modified (oldest first)
By year (most recent first)
By year (oldest first)
By title


                        

                    

                


            


        
        
            
                
                    Search
                

            

        

    








