


		Skip to content


			
			
		
		
						
				
											
									
											
					
						
				
					ICDD
				
			
						
				
				

			
					

								

																									
										
				
                
                Products
                
                Menu Toggle
                
                
	
                
                Purchase Products
                
                Menu Toggle
                
                
		
                
                Powder Diffraction File (PDF) – Phase Search
	
                
                eStore
	
                
                Sales Catalog and Flyers
	
                
                Distributors
	
                
                Ordering Information
	
                
                Product Licensing Policies
	
                
                Purchase Options
	
                
                Order/Quote Form
	
                
                Pay by Credit Card



	
                
                PDF® Database Products
                
                Menu Toggle
                
                
		
                
                PDF-5+ 2024
	
                
                PDF-5+ Server Edition
	
                
                PDF-5+/Web 2024
	
                
                PDF-4/Axiom 2024
	
                
                PDF-4/Minerals 2024
	
                
                PDF-2 2024
	
                
                SIeve+ 2024
	
                
                Convert to PDF-5+
	
                
                PDF Product Summary
	
                
                New Capabilities of the PDF Database



	
                
                JADE® SOFTWARE PRODUCTS
                
                Menu Toggle
                
                
		
                
                JADE Software
	
                
                Decide Which JADE Software
	
                
                PDF-5+ & JADE Pro Bundle
	
                
                SaaS – JADE Pattern Converter
	
                
                SaaS – JADE Pattern Digitizer



	
                
                Powder Diffraction Journal
                
                Menu Toggle
                
                
		
                
                Latest Issue
	
                
                Subscribe
	
                
                Submit
	
                
                Advertise
	
                
                Past Volumes



	
                
                Customer Resources
                
                Menu Toggle
                
                
		
                
                Contact Information
	
                
                Licensing Process
	
                
                Registration
	
                
                Downloads/Patches
	
                
                Product Tutorials
	
                
                Product Literature
	
                
                Technical Bulletins






	
                
                Education
                
                Menu Toggle
                
                
	
                
                X-ray Fluorescence Clinic
	
                
                X-ray Diffraction Clinics
	
                
                Rietveld Refinement & Indexing Clinic
	
                
                ICDD Clinic Faculty
	
                
                Host Hotel
	
                
                Tuition Waivers



	
                
                Conferences
                
                Menu Toggle
                
                
	
                
                2024 Spring Meetings
	
                
                2024 Denver X-ray Conference (DXC)
	
                
                2023 Pharmaceutical Powder X-ray Diffraction Symposium (PPXRD)



	
                
                Webinars
	
                
                Resources
                
                Menu Toggle
                
                
	
                
                Software
                
                Menu Toggle
                
                
		
                
                PreDICT with DICVOL14 Indexing (freeware)
	
                
                JADE® Pattern Converter (SaaS)
	
                
                JADE® Pattern Digitizer (SaaS)



	
                
                Docs/Journals/Conferences
                
                Menu Toggle
                
                
		
                
                Conference Documents Search
	
                
                Advances in X-ray Analysis
	
                
                Product Literature
	
                
                Current Research Using the Powder Diffraction File
	
                
                Powder Diffraction Journal
	
                
                NIST XRD SRM Powder Diffraction Journal Publications



	
                
                More Resources
                
                Menu Toggle
                
                
		
                
                Interactive PDF Entries
	
                
                Entries All Around Us
	
                
                Tutorials
	
                
                Online Submission Tool
	
                
                How to Cite the PDF and JADE






	
                
                Grant-in-Aid
                
                Menu Toggle
                
                
	
                
                Grant-in-Aid Guidelines
	
                
                Grant-in-Aid Recipients and Award Winners
	
                
                Grantee Login/Register
	
                
                GIA Committee Login



	
                
                Philanthropy
                
                Menu Toggle
                
                
	
                
                Awards
                
                Menu Toggle
                
                
		
                
                Distinguished Fellow (ICDD)
	
                
                Fellow (ICDD)
	
                
                McMurdie (ICDD)
	
                
                Hanawalt (ICDD)
	
                
                Distinguished Grantee (ICDD)
	
                
                Jenkins (DXC)
	
                
                Barrett (DXC)
	
                
                Birks (DXC)
	
                
                Cohen (DXC)
	
                
                Snyder (DXC)



	
                
                Ludo Frevel Crystallographic Scholarship
	
                
                Meeting Support
	
                
                Tuition Waivers



	
                
                About
                
                Menu Toggle
                
                
	
                
                News & People
                
                Menu Toggle
                
                
		
                
                Events
	
                
                ICDD News
	
                
                Board/Staff/Missions
	
                
                History of ICDD
	
                
                ISO



	
                
                ICDD Members Info
                
                Menu Toggle
                
                
		
                
                Members
	
                
                Become A Member
	
                
                Technical Subcommittees
	
                
                2024 Spring Meetings
	
                
                Members Only Area



	
                
                Contact
                
                Menu Toggle
                
                
		
                
                Location & Maps
	
                
                Employment Opportunities
	
                
                Contact ICDD










		

									

												

					

								

			

		
				
				
                
                Products
                
                Menu Toggle
                
                
	
                
                Purchase Products
                
                Menu Toggle
                
                
		
                
                Powder Diffraction File (PDF) – Phase Search
	
                
                eStore
	
                
                Sales Catalog and Flyers
	
                
                Distributors
	
                
                Ordering Information
	
                
                Product Licensing Policies
	
                
                Purchase Options
	
                
                Order/Quote Form
	
                
                Pay by Credit Card



	
                
                PDF® Database Products
                
                Menu Toggle
                
                
		
                
                PDF-5+ 2024
	
                
                PDF-5+ Server Edition
	
                
                PDF-5+/Web 2024
	
                
                PDF-4/Axiom 2024
	
                
                PDF-4/Minerals 2024
	
                
                PDF-2 2024
	
                
                SIeve+ 2024
	
                
                Convert to PDF-5+
	
                
                PDF Product Summary
	
                
                New Capabilities of the PDF Database



	
                
                JADE® SOFTWARE PRODUCTS
                
                Menu Toggle
                
                
		
                
                JADE Software
	
                
                Decide Which JADE Software
	
                
                PDF-5+ & JADE Pro Bundle
	
                
                SaaS – JADE Pattern Converter
	
                
                SaaS – JADE Pattern Digitizer



	
                
                Powder Diffraction Journal
                
                Menu Toggle
                
                
		
                
                Latest Issue
	
                
                Subscribe
	
                
                Submit
	
                
                Advertise
	
                
                Past Volumes



	
                
                Customer Resources
                
                Menu Toggle
                
                
		
                
                Contact Information
	
                
                Licensing Process
	
                
                Registration
	
                
                Downloads/Patches
	
                
                Product Tutorials
	
                
                Product Literature
	
                
                Technical Bulletins






	
                
                Education
                
                Menu Toggle
                
                
	
                
                X-ray Fluorescence Clinic
	
                
                X-ray Diffraction Clinics
	
                
                Rietveld Refinement & Indexing Clinic
	
                
                ICDD Clinic Faculty
	
                
                Host Hotel
	
                
                Tuition Waivers



	
                
                Conferences
                
                Menu Toggle
                
                
	
                
                2024 Spring Meetings
	
                
                2024 Denver X-ray Conference (DXC)
	
                
                2023 Pharmaceutical Powder X-ray Diffraction Symposium (PPXRD)



	
                
                Webinars
	
                
                Resources
                
                Menu Toggle
                
                
	
                
                Software
                
                Menu Toggle
                
                
		
                
                PreDICT with DICVOL14 Indexing (freeware)
	
                
                JADE® Pattern Converter (SaaS)
	
                
                JADE® Pattern Digitizer (SaaS)



	
                
                Docs/Journals/Conferences
                
                Menu Toggle
                
                
		
                
                Conference Documents Search
	
                
                Advances in X-ray Analysis
	
                
                Product Literature
	
                
                Current Research Using the Powder Diffraction File
	
                
                Powder Diffraction Journal
	
                
                NIST XRD SRM Powder Diffraction Journal Publications



	
                
                More Resources
                
                Menu Toggle
                
                
		
                
                Interactive PDF Entries
	
                
                Entries All Around Us
	
                
                Tutorials
	
                
                Online Submission Tool
	
                
                How to Cite the PDF and JADE






	
                
                Grant-in-Aid
                
                Menu Toggle
                
                
	
                
                Grant-in-Aid Guidelines
	
                
                Grant-in-Aid Recipients and Award Winners
	
                
                Grantee Login/Register
	
                
                GIA Committee Login



	
                
                Philanthropy
                
                Menu Toggle
                
                
	
                
                Awards
                
                Menu Toggle
                
                
		
                
                Distinguished Fellow (ICDD)
	
                
                Fellow (ICDD)
	
                
                McMurdie (ICDD)
	
                
                Hanawalt (ICDD)
	
                
                Distinguished Grantee (ICDD)
	
                
                Jenkins (DXC)
	
                
                Barrett (DXC)
	
                
                Birks (DXC)
	
                
                Cohen (DXC)
	
                
                Snyder (DXC)



	
                
                Ludo Frevel Crystallographic Scholarship
	
                
                Meeting Support
	
                
                Tuition Waivers



	
                
                About
                
                Menu Toggle
                
                
	
                
                News & People
                
                Menu Toggle
                
                
		
                
                Events
	
                
                ICDD News
	
                
                Board/Staff/Missions
	
                
                History of ICDD
	
                
                ISO



	
                
                ICDD Members Info
                
                Menu Toggle
                
                
		
                
                Members
	
                
                Become A Member
	
                
                Technical Subcommittees
	
                
                2024 Spring Meetings
	
                
                Members Only Area



	
                
                Contact
                
                Menu Toggle
                
                
		
                
                Location & Maps
	
                
                Employment Opportunities
	
                
                Contact ICDD










		

			


 

		
		
									
													
										
											
					
						
				
					ICDD
				
			
						
				
				

			
					

									

																									
										
						
				
					Main Menu
					
											
									
			

					

									

											

						

	

		
				
				
                
                Products
                
                Menu Toggle
                
                
	
                
                Purchase Products
                
                Menu Toggle
                
                
		
                
                Powder Diffraction File (PDF) – Phase Search
	
                
                eStore
	
                
                Sales Catalog and Flyers
	
                
                Distributors
	
                
                Ordering Information
	
                
                Product Licensing Policies
	
                
                Purchase Options
	
                
                Order/Quote Form
	
                
                Pay by Credit Card



	
                
                PDF® Database Products
                
                Menu Toggle
                
                
		
                
                PDF-5+ 2024
	
                
                PDF-5+ Server Edition
	
                
                PDF-5+/Web 2024
	
                
                PDF-4/Axiom 2024
	
                
                PDF-4/Minerals 2024
	
                
                PDF-2 2024
	
                
                SIeve+ 2024
	
                
                Convert to PDF-5+
	
                
                PDF Product Summary
	
                
                New Capabilities of the PDF Database



	
                
                JADE® SOFTWARE PRODUCTS
                
                Menu Toggle
                
                
		
                
                JADE Software
	
                
                Decide Which JADE Software
	
                
                PDF-5+ & JADE Pro Bundle
	
                
                SaaS – JADE Pattern Converter
	
                
                SaaS – JADE Pattern Digitizer



	
                
                Powder Diffraction Journal
                
                Menu Toggle
                
                
		
                
                Latest Issue
	
                
                Subscribe
	
                
                Submit
	
                
                Advertise
	
                
                Past Volumes



	
                
                Customer Resources
                
                Menu Toggle
                
                
		
                
                Contact Information
	
                
                Licensing Process
	
                
                Registration
	
                
                Downloads/Patches
	
                
                Product Tutorials
	
                
                Product Literature
	
                
                Technical Bulletins






	
                
                Education
                
                Menu Toggle
                
                
	
                
                X-ray Fluorescence Clinic
	
                
                X-ray Diffraction Clinics
	
                
                Rietveld Refinement & Indexing Clinic
	
                
                ICDD Clinic Faculty
	
                
                Host Hotel
	
                
                Tuition Waivers



	
                
                Conferences
                
                Menu Toggle
                
                
	
                
                2024 Spring Meetings
	
                
                2024 Denver X-ray Conference (DXC)
	
                
                2023 Pharmaceutical Powder X-ray Diffraction Symposium (PPXRD)



	
                
                Webinars
	
                
                Resources
                
                Menu Toggle
                
                
	
                
                Software
                
                Menu Toggle
                
                
		
                
                PreDICT with DICVOL14 Indexing (freeware)
	
                
                JADE® Pattern Converter (SaaS)
	
                
                JADE® Pattern Digitizer (SaaS)



	
                
                Docs/Journals/Conferences
                
                Menu Toggle
                
                
		
                
                Conference Documents Search
	
                
                Advances in X-ray Analysis
	
                
                Product Literature
	
                
                Current Research Using the Powder Diffraction File
	
                
                Powder Diffraction Journal
	
                
                NIST XRD SRM Powder Diffraction Journal Publications



	
                
                More Resources
                
                Menu Toggle
                
                
		
                
                Interactive PDF Entries
	
                
                Entries All Around Us
	
                
                Tutorials
	
                
                Online Submission Tool
	
                
                How to Cite the PDF and JADE






	
                
                Grant-in-Aid
                
                Menu Toggle
                
                
	
                
                Grant-in-Aid Guidelines
	
                
                Grant-in-Aid Recipients and Award Winners
	
                
                Grantee Login/Register
	
                
                GIA Committee Login



	
                
                Philanthropy
                
                Menu Toggle
                
                
	
                
                Awards
                
                Menu Toggle
                
                
		
                
                Distinguished Fellow (ICDD)
	
                
                Fellow (ICDD)
	
                
                McMurdie (ICDD)
	
                
                Hanawalt (ICDD)
	
                
                Distinguished Grantee (ICDD)
	
                
                Jenkins (DXC)
	
                
                Barrett (DXC)
	
                
                Birks (DXC)
	
                
                Cohen (DXC)
	
                
                Snyder (DXC)



	
                
                Ludo Frevel Crystallographic Scholarship
	
                
                Meeting Support
	
                
                Tuition Waivers



	
                
                About
                
                Menu Toggle
                
                
	
                
                News & People
                
                Menu Toggle
                
                
		
                
                Events
	
                
                ICDD News
	
                
                Board/Staff/Missions
	
                
                History of ICDD
	
                
                ISO



	
                
                ICDD Members Info
                
                Menu Toggle
                
                
		
                
                Members
	
                
                Become A Member
	
                
                Technical Subcommittees
	
                
                2024 Spring Meetings
	
                
                Members Only Area



	
                
                Contact
                
                Menu Toggle
                
                
		
                
                Location & Maps
	
                
                Employment Opportunities
	
                
                Contact ICDD










		

			



		
			
		
		

	

		
					
				
	
	


	
	
	
		
			 PDF-4/Axiom 2024

Quality Plus Value


		

	

 PURCHASE



 GET A QUOTE








	
		
		
			

		
	







	
		
			
		

	





















	
		
			PDF-4/Axiom 2024 is designed for phase identification and quantitation. This cost-effective database includes 108,000+ selected data entries and 78,500+ entries with atomic coordinates selected for benchtop users. PDF-4/Axiom features 77,500+ entries with I/Ic values for quantitative phase analysis by Reference Intensity Ratio. PDF-4/Axiom is useful for routine phase identification and quantitation (both by Rietveld and RIR method). PDF-4/Axiom data is focused on ambient entries. 

ICDD’s data mining software is included!

 

	PDF-4/Axiom offers an option to purchase two additional seats licensed for three years.
	Six (6) year and nine (9) year prepaid packages.



		

	










	
		
			Using PDF-4/Axiom 2024


		

	

Key Points

	Cost-effective
	Single License: three (3) year license term
	Optional: two (2) additional seats (three (3) year license term)
	Six (6) year and nine (9) year prepaid packages
	No subscription
	Featuring 108,000+ entries, including inorganic and organic entries
	78,500+ entries with atomic coordinates
	Data focused on ambient entries
	Fundamental mineral entries
	Data mining software is included
	SIeve+ Included for free
	Requires diffraction equipment manufacturer or vendor software






Identify

	
Number of entries – 108,000+








Quantify

	Entries with Reference Intensity Ratio (I/Ic) – 77,500+
	Entries with Atomic Coordinates – 78,500+
	Entries with Experimental Raw Data Digital Patterns – 8,984






Database Sources

Our collaborative partners include:

	ICDD Powders (00) – International Centre for Diffraction Data Newtown Square, PA, USA
	ICSD (01) – Fachinformationszentrum Karlsruhe (FIZ) Karlsruhe, Germany – Inorganic Crystal Structure Database
	NIST (03) – National Institute of Standards and Technology, Gaithersburg, Maryland, USA
	MPDS (04) – Material Phases Data System, Vitznau, Switzerland – Linus Pauling File (LPF)






Subfiles

Four select subfiles:

	Metals & Alloys – 25,475
	Mineral & Related Materials – 26,718
	Ceramics – 9,120
	Common Phases – 5,827











	Database Sources
	

		
	














	
		
			OUR CUSTOMERS HAVE SPOKEN


		

	

	
	
	


			
				
			
		
	
		
			“The PDF databases give us reliable edited and up-to-date content that provide confidence in routine phase ID work but is also of key importance as we invent new materials and synthesis/processing methods. We most certainly can’t live without it!”

-Scott Misture


		

	




			
				
			
		
	
		
			“Very trustworthy and quality database. The digital analysis is compatible and user-friendly. Covers a range of minerals.”



– Manickam Minakshi


		

	




			
				
			
		
	
		
			“The PDF database satisfies our needs, especially rare soil samples and inorganic compounds database matching perfectly.”



-Sivanarayanan


		

	













	
		
			READY TO PURCHASE PDF-4/AXIOM?


		

	






 PURCHASE



 GET A QUOTE




	Requirements
	Licensing/Registration
	Ordering Information


Requirements


	
		
				Intel® Core™ 2 Duo processors (recommended minimum), or better.
	Supported Microsoft® operating systems:
	Windows® 7 SP1
	Windows® 8/8.1
	Windows® 10
	Windows® 11



	4 GB of system memory 
	3 GB of hard drive space


Note: It is necessary to have Administrator privileges or use the Administrator account and password for your local domain in order to install this product. You can obtain your domain by running the following command line in a Command Prompt window: ipconfig/all. Your local domain will appear next to the “Host” label.

ICDD’s data mining software is included. PDF-4/Axiom requires diffraction equipment manufacturer or vendor software. If you are using OEM/developer software that depends on PDF-4/Axiom, check that the OEM/developer applications function properly with the new database, and then uninstall the previous version of the PDF-4/Axiom.




		

	


	
		
			Prior Release Requirements


		

	

2023 Release

	Intel® Core™ 2 Duo processors (recommended minimum), or better.
	Supported Microsoft® operating systems:
	Windows® 7 SP1
	Windows® 8/8.1
	Windows® 10
	Windows® 11



	4 GB of system memory 
	3 GB of hard drive space






2022 Release

	Intel® Core™ 2 Duo processor or better
	Supported Microsoft® Operating Systems:
	Windows® 7 SP1
	Windows® 8
	Windows® 8.1
	Windows® 10



	NTFS File System required
	4 GB of System Memory
	Installation requires 3 GB of hard-disk space






2021 Release

	Intel® Core™ 2 Duo processor or better
	Supported Microsoft® Operating Systems:
	Windows® 7 SP1
	Windows® 8
	Windows® 8.1
	Windows® 10



	NTFS File System required
	4 GB of System Memory
	Installation requires 3 GB of hard-disk space






2020 Release

	Intel® Core™ 2 Duo  processor or better
	Supported Microsoft® Operating Systems:
	Windows Vista® (32-bit) SP2
	Windows® 7 (32 & 64-bit) SP1
	Windows® 8 (32 & 64-bit)
	Windows® 8.1 (32 & 64-bit)
	Windows® 10



	NTFS file system required
	System memory recommended – 4 GB
	Hard-disk space required – 3 GB








Licensing/Registration


	
		
			Licensing

PDF-4/Axiom is licensed for use on a single PC.  It cannot be installed, accessed, or displayed on more than one PC without purchasing additional seats.  Two additional seats can be purchased at an additional cost.  A seat is defined as a single PC installation.  Additional seat registrations will mirror the original registration key date.

	PDF-4/Axiom License Agreement


It is expressly prohibited to access the database over a network or access the database using desktop sharing or screen sharing software.

Registration

This product requires registration upon installation.  The term of the license shall be three (3) years from the license registration key date.

A registration key will be issued within 48 hours (Monday through Friday) of receipt of your information.  If you have not heard from us within 48 hours, kindly fax us your registration (610.325.9823) noting that it is a second request, or call us at 610.325.9814.


		

	



Ordering Information


	
		
			Media Available for Purchase – 

USB, DVD, or Download

Vendor Software –

ICDD partners with licensed software developers, including equipment manufacturers and independent developers to develop commercial data analysis programs that work seamlessly with our databases.

Ordering Information –

Please send us a sales order via fax, email, or mail. ICDD requires the name of the end-user on all orders. Use product codes in your order, if possible. A convenient Order/Quotation Form can be found here.

Pricing –

The prices listed herein supersede all others previously published and are subject to change without notice. ICDD reserves the right to discontinue any product at its discretion. See the Price List or contact our Customer Service Department for the most recent product information and pricing.

Return Policy – 

Products may be returned within 30 days from the invoice date for a full refund or credit (excluding shipping/handling). Products must be returned in their original condition to qualify for a refund or credit. Registered products do not qualify. Please complete a Return Merchandise Authorization (RMA) form to receive approval prior to returning the product. Defective products will be replaced promptly but must be returned for testing.

Warranty Policy –

Customers’ sole remedy for any defective Licensed Product shall be replacement of the Licensed Product, which right must be exercised by written notice given within 30 days of purchase. Defective products will be replaced promptly but must be returned for testing.

Payment Terms –

Wire transfers, credit cards (MasterCard, Visa, American Express), and checks in USD$ and drawn on U.S. banks are acceptable forms of payment. Letters of credit will not be accepted. Payment is due within 30 days from the invoice date. Finance charges of 1.5% per month (annual percentage rate of 18%) may be applied to overdue balances.

Licensing –

ICDD licenses the use of the Powder Diffraction File and software. Licensing for the PDF-5+, PDF-2, and PDF-4 product line are packaged with the DVD, USB, and/or dongle. ICDD’s product licenses are nontransferable and intended for use on a single computer. It is expressly prohibited to access the database over a network or access the database using desktop sharing or screen sharing software*. Please refer to the sales descriptions and product policies for further information on licensing.

*Contact ICDD for PDF-5+/Web licensing.



Site Licensing

Multi-year Licensing

Shipment –

All orders shipped by ICDD are F.O.B. Newtown Square, PA, U.S.A. Import duties and all taxes are not included in pricing and are the sole responsibility of the customer. Shipment will be made by a commercial carrier chosen by ICDD. For your convenience, shipping charges will be added to all invoices. Shipments can be insured upon request; additional charges will apply.

Orders & Delivery –

All orders are handled on a First In, First Out (FIFO) priority queue. Delivery will occur approximately 30 days on items in stock after receipt of the completed order.

Note: Customers in Japan and South Korea must order through an ICDD licensed vendor.


		

	












	
		
			Products related to PDF-4/Axiom 2024:


		

	


	
		
		
			
		
	





	
		
		
			
		
	





	
		
		
			
		
	





	
		
		
			
		
	





	
		
		
			
		
	















	
		
			The Powder Diffraction File (PDF)  

Not sure which database you should purchase? Search using chemical name, formula, and elements

to find out which ICDD database product is right for you.


		

	









	
		
			Call (610) 325-9814 or toll free (866) 378-9331 (US and Canada) or email sales@icdd.com


		

	






More ICDD Products







	
		
			PDF-5+ 2024 contains 1,061,800+ entries. It combines the world’s largest sources of inorganic and organic diffraction data from crystals and powders into a single database. The result is a comprehensive collection of inorganic and organic materials, produced in a standardized format that can be rapidly searched for unknown phase identification.

Learn More


		

	





	
		
			PDF-4/Minerals is the most comprehensive collection of mineral data in the world! Ninety-seven percent of all known mineral types, as defined by the International Mineralogical Association (IMA), are represented in the database, as well as many unclassified minerals.

Learn More


		

	





	
		
			PDF-2 is designed for inorganic materials analyses. In addition, common organic materials from ICDD are added to the database to facilitate rapid materials identification. PDF-2 2024 features 349,700+ entries for rapid and accurate phase identification. ICDD’s search-indexing software, SIeve, is included FREE!

Learn More


		

	













	
	



	
	


			
			
		
	



	
 
	


			
	
					
											
								
							

							

										

			





	
					
											
									
					Contact ICDD


12 Campus Blvd, Newtown Square, PA 19073, USA

Phone: (610) 325-9814

Fax: (610) 325-9823

Email: info@icdd.com
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			ICDD, the ICDD logo, PDF, Materials Data, JADE, Materials Data-JADE logo, Denver X-ray Conference, and Denver X-ray Conference logo are registered in the U.S. Patent and Trademark Office.

Powder Diffraction File is a trademarkof the JCPDS-International Centre for Diffraction Data. ©1997-2024 JCPDS International Centre for Diffraction Data.
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