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https://en.wikipedia.org/wiki/Materials_science

http://www.nist.gov/el/isd/sbm/camm.cfm



Examples

Y. Xia et al. JACS 137(2015)7947.



Liu et al.
Chem. Commun., 2011,47, 1384-1404



Advanced Materials Characterization

http://www.eag.com/mc/thin-film-analysis.html

http://www.nap.edu/read/11336/chapter/3#31

https://www.mccrone.com/mm/surface-analysis/



https://europeanspallationsource.se/feature-series-ess-instrument-suite



http://www.nanolabtechnologies.com/images/Feature-Problem-Analysis-Tools.png

http://www.nanolabtechnologies.com/images/Feature-Problem-Analysis-Tools.png


Materials Characterization

Teaching Materials: Courtesy of Prof. Dr. S. Seraphin, University of Arizona
Visiting professor at MTEC, 2015.
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Advanced Microscopy



http://pubs.rsc.org/en/content/chapterhtml/2015/bk9781849738057-00001?isbn=978-1-84973-805-7



http://pubs.rsc.org/en/content/chapterhtml/2015/bk9781849738057-00001?isbn=978-1-84973-805-7



http://pubs.rsc.org/en/content/chapterhtml/2015/bk9781849738057-00001?isbn=978-1-84973-805-7
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Physical Characterization Lab: 
PhCL
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TiO2 nanoparticles (precipitation vs sol-gel)  

precipitation

sol-gel

Eur. J. Inorg. Chem. 2008, 974–979



TiO2 & Ag nanoparticles

TEM micrographs of the TiO2 nanotubes (a) before and (b) after immersion in the 
AgNO3 solution with UV exposure for 120minutes.

International Journal of Photoenergy, volume 2011, DOI: 10.1155/2011/258635



ZnO nanoparticles (solvothermal vs precipitation)
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HREM & Diffractogram

Sci. Technol. Adv. Mater. 9 (2008) 025009



HREM images of ZnS:Mn2+

Chitosan capped ZnS:Mn2+

High concentration of Polycrystalline 
agglomerates of 3-5 nm crystallites

Average crystallite size = 2.54 nm

Crystallite density = 80,971 mm2.

PVA capped ZnS:Mn2+

Rare Polycrystalline agglomerates of 3-5 nm 
crystallites (encircled for visual effects)

Average crystallite size = 2.56 nm

Crystal density = 19,856 mm2



TEM images of mesoporous silicas

perpendicular (left) and parallel (right) to the pores
Journal of Molecular Catalysis B: Enzymatic 56 (2009) 246–252





Materials Letters 82 (2012) 205-207 



Conclusion

 Advanced Microscopy is not difficult but
 Equipment expensive
 Maintainance expensive
 Equipment operators must be skillful

 But it’s conventional

 In order to characterize advanced 
nanomaterials
 Advanced microscopy
 Advanced spectroscopy
 More expensive equipment
 More skillful operators
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