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Training
 Sandia National Laboratories

• How to conduct oneself in a workplace

 Advanced Materials Laboratory

• Safety

• How it Operates 

• Procedures for Equipment 

• Ordering Chemicals and Equipment

• Inventory



What is a Nanometer? 

 One billionth of a meter in size

 Size-related properties

 Applications for medical, 

electronic and industrial uses

 Man made and in nature 



Synthesizing Nanoparticles

Solvothermal Method 



LnO+LnE

Lanthanides (Ln)

 Group of metals in periodic 
table

 F-orbital properties

 Magnetic,

Luminescent, Anti-

Corrosion

Properties

Chalcogenides (E)

 Group six of periodic table 
of elements

 O, S, Se, Te



Cerium Oxide
 Replicated paper: 
Synthesis and Characterization of Single-Crystal Ce(OH)CO3 and 

CeO2 Triangular Microplates

Zhiyan Guo, Fanglin Du,* Guicun Li, and Zuolin Cui

 Anti-Corrosion

 Solvothermal & Calcination

• 150°C for 10 hours

• 650°C for 1 hour

Urea
Ce(No3)4                                 Ce(OH)CO3

CTAB

4Ce(OH)CO2 + O2 4CeO2 + 2H2O+ 4CO2



XRD( X-ray Diffraction)-
Cerium Oxide
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FTIR (Fourier Transform Infrared 
Spectroscopy)-Cerium Oxide
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Cerium Chalcogenides

 CeriumE 

• E= Telluride, Selenide

 Solvothermal 

• 190°C 48hrs

 Washed in Methanol and Toluene 

Ce(CO2CH3)3 · xH2O+ E
TOPO

TOP

Ce2E3



XRD- Cerium Telluride
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FTIR-Cerium Telluride
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FTIR-TOPO
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FTIR- Cerium Acetate Hydrate
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¡Explora! & CSI Dognapping 
Outreach Program Goal: Extend public knowledge of science through interaction 

 ¡ Explora!

• Facilitated activities on floor 

 Dognapping

• Excite 4th graders interest in science & engineering
 What I did for the program: Collect and Graph Data 



Dognappping Data
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Dognapping Data
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Dognapping Data 
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Summary 
Knowledge Gained

 Working in a laboratory
• Glovebox

• Fume Hood

• Analyzing FTIR results

 Nanoparticles
• Properties and Applications

• Synthesizing 

• Cerium

Future Work

 Stay for upcoming school 
year

 Cerium Reactions

 Lanthanide  Chalcogenides


