635:  205

Crystal Chemistry for Materials Scientists

Department of Materials Engineering

Monday & Thursday 12:00-1:20   Room SEC-207
Fall 2016
https://blackboard.newark.rutgers.edu

Instructor:
Ahmad Safari, Professor


Office:  Center for Ceramic Research – Rm. 118    Telephone: 445-4367

                      
  Email:  safari@rci.rutgers.edu
Office Hours :  Monday  & Thursday 11-12 am, Others by appointment only
Goals:

(1) Identify important minerals and materials by their name, chemical formula, structure and properties



(2) Describe the crystal structure of materials and build their atomic models.



(3) Understand the origins of physical and chemical properties, in bonding and structure.



(4) Develop an understanding of the engineering applications of materials, based on their structure and properties.

Grading:




Model Quiz

100 points (10 point each, one lowest quiz will be dropped)


First Exam

100 points  (October 1, 2015) 
Second Exam 

100 points  (November 16, 2015)


  

 

Final Exam    

100 Points
Lecture Topics:

Crystal Symmetry: Symmetry elements, point group and crystal classes, enumeration of the 32 point groups and crystal classes.

Review of the periodic system emphasizing important elements, compounds and minerals of 

Interest to Materials Engineers. 

Crystal system and unit cells:  Theoretical density, hardness, and optical activity.  Miller indices and zone axes.  

Atomic Structure:  The Rutherford-Bohr Theory, Electronic Structure

Sizes of atoms and ions:  Ionic radii, covalent radii, metallic radii, Van der Waals radii, trends and relations.

Review of chemical bonding:  Ionic, covalent, metallic, and Van der Waals.  Relationship to melting points, electrical conductivity, and hardness.

Pauling’s rules and prediction of structures.  Coordination numbers, 8-n rule for covalent bonds, and applications to oxides.

Primitive  Structures, Layered Structures and Clays 

Structural - property relationship: Ferroelectric and ferromagnetic materials, multiferroics, superconductors
Network Structures:  Classification of Silica structure, Silicates, Fused Silica and Polymers

Atomic Model Building 
Week 2: Common oxide structures: Rocksalt, Fluorite, cesium cholorite
Week 3: Common oxide structures: Diamond, Zincblend and Wurtzite 

Week 4
: Metal Structures: Hexagonal Close Packed, Body Centered Cubic, Face Centered Cubic
Week 6: Rutile, Graphite, Graphene, and Boron 

Week 7: Corundum Structure

Week 8
: Perovskite Structures

Week 9: Spinel and Alumina Structures

Week 10: Silicate structures:  Cristoballite ans Tridymite 
Week 11: Beryl, Zeolite and Feldspir Structures
Week 12: Superconductors
References: 
Materials Crystal Chemistry, Buchanan and Park, Crystal Chemistry, R.C. Evans, Cambridge University Press

Structure-Property Relations, R.E. Newnham, Springer-Veriag, Crystallography and Crystal Chemistry, Donald Bloss

