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Characterization, Identification and Instrumental Analysis of Nano Materials 

Workshop - Section 1 – Winter 2019 

 

Instructor:  Majid Hayati Ashtiani   

 Department of Chemical Engineering, Faculty of Engineering, University of Kashan  

Email: hayati@kashanu.ac.ir 

 

Teaching Assistant:   Zahra Ghazizahedi (Ph.D. Candidate) 

 

Prerequisite: - 

 

Description: Characterization, identification, and analysis of nano-porous and nano-structure materials using 

quantitative instruments. XRF, XRD, TEM and BET instrumental techniques for identification and 

analysis of nano related materials with emphasis on application of instrumental analysis. Method 

description, data analysis and instrument details with lab visit. 

  

Major Goals 

1) Help the attendants to understand the principles and limitations of instrumental analysis of nano 

materials in the lab. 

2) Providing the attendants with quantitative techniques for pores and morphology analysis of nano 

materials. 

 

Objectives: This workshop aims at helping the attendants get a good idea about the following items: 

1) How to define nano-porous and nano-structure materials using clay as an example 

2) Procedure of designing and implementing valid methods for sampling, preparation and treatment 

of nano-materials intended for XRD, SEM and BET analysis. 

3) Method of analyzing instrumental data based on instrument tests. 

4) Using XRD analysis along with basal-spacing concepts for nano-structure characterization. 

5) Using SEM analysis along with microscopy concepts to typical nano-particles. 

6) How to apply nitrogen adsorption concepts to typical nano-pores analysis using BET instrument. 

7) Method of analyzing XRD diffraction patterns using X’pertHighScore software. 

8) Practically showing the process of analyzing nano-porous materials in BET lab. 

9) Practically showing the process of analyzing nano-structure materials in XRD lab. 

 

# See https://kashanu.ac.ir/en/page/3294/international-conferences-seminars-and-workshops for details 
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  مواد نانو يدستگاه زيو آنال ييمشخصات، شناسا نييتع

Characterization, Identification and Instrumental Analysis of Nano Materials 

يةللمواد النانو یالال ليو التحل ديالتحد ف،يالتوص  

8:30- 9:00 Registration  

9:00- 9:30 Opening   

9:30- 10:30 Session 1 a) Overview: Goals, Description, Syllabus, Software Introduction 

– b) Introduction: General Classification of Characterization 

10:30- 11 Tea break  

11- 12:30 Session 2 a) Explaining the nano materials: Nano- pores, Nano-structures, 

Example – b) XRF: X-ray Definition and Production 

12:30-13 Tea break  

13-14:30 Session 3 XRF (Contd.): Sample Preparation, Results of an XRF Sample 

Analysis (Class Discussion) 

9:00- 10:30 Session 1 XRD: Brag’s Rule, XRD Instrument Parts, PDF Cards and JCPD, 

Results of an XRD Sample Analysis (Class Discussion) 

10:30- 11 Tea break  

11- 12:30 Session 2 Computer lab: XRD Analysis Using X’Pert HighScore Software 

12:30- 13:00 Tea break  

13:00- 14:30 Session 3 SEM: Definition, Parts of SEM Instrument, Results of an SEM 

Sample Analysis (Class Discussion) 

9:00- 10:30 Session 1 BET: Methods for Morphological Characterization, Isotherms, 

Nitrogen Adsorption, Hysteresis  

10:30- 11 Tea break  

11- 12:30 Session 2 BET (Contd.): BET Method, Assumptions, Other Methods 

 12:30- 13:00 Tea break  

 13:00- 14:30 Session 3 Lab Visit Including XRD and BET Instruments 

 Closing 

 


