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CHEM 5395/e 3 credits.

ANALYTICAL SURFACE AND COLLOID CHEMISTRY
J. Rusling, Fall, 2009. Email: James.Rusling@uconn.edu

Text: Paul Hiemenz and Raj Rajagopalan, "Principles of Colloid and Surface Chemistry" 3rd Ed., Marcel Dekker, 1997. Lecturers by expert guests may also be scheduled.

Meeting times: Room  T309, MWF. 3:00-3:50 PM.
COURSE TOPICS:

Text Reading assignments
 1. What are colloids?; Microscopy

Chapter 1 (read for first lecture)

 2.
Surface Spectroscopy

selected sections of the text and 


XPS, Auger, SIMS, AFM, FT-IR


lit. references

 3. 
Sedimentation and Diffusion

Chapter 2 (student presentation)

 4. 
Osmotic and Donnan Equilibrium

Chapter 3 (student presentation)

 5. 
Viscosity of Dispersions

Chapter 4 (student presentation)

 6.
Light Scattering

Chapter 5 (student presentation)

 7.
Surface Tension and Contact Angles

Chapter 6 

 8.
Adsorption from Soln.; monolayers

Chapter 7 

 9.
Structures of Surfactant solutions

Chapter 8

10.
Monolayer and Ultra thin film formation
literature references

11.
Adsorption at gas-solid interfaces

Chapter 9

12.
Van der Walls forces

Chapter 10

13. Colloidal stability (if time allows)

Chapter 13


nanoparticles and nanotubes

14. Student Project Presentations

Chem 395. Student lectures and paper
Each student will make two presentations. Powerpoint presentations are encouraged. The first lecture will be individually assigned from the text, and will involve a 30 min. lecture. The second will be a topic chosen by the student, on which a 30 min. talk will be based. A concise, informative 5 page  paper (must be typewritten or word processed) on this topic is due on the Friday of the last week in class. (The paper should not contain graphs or figures taken directly from the literature!) 

Those auditing the course are encouraged to present talks, but need not do the paper.

Grades will be computed as follows:

First lecture:  
30% 

Research lecture:  
30%

Research Paper  
40% 

I will expect high quality for lectures and the paper. In your talks, the main part of your job is as a teacher of our class. I expect you to give us a clear presentation and to relate your discussion to the fundamentals of colloid and surface chemistry. I will lead and supplement discussions after each talk.
Lecture Topics from the Textbook - one per student; ••••• secondar topics

	Basic Topics
	pages

	1. Sedimentation    
	62-77

	2. Diffusion        
	78-100

	3. Osmotic Pressure
	105-119

	4. Osmotic and Donnan Equilibrium
	132-140

	5. Rheology and Viscosity
	145-160

	6. Viscosity of Dispersions
	161-187

	7. Light Scattering
	193-218

	8. Zimm plots, particle structure Dynamic scattering
	218-240  ******

	8a. Adsorption from solution
	297-323

	9. Adsorption from solution 2
	323-343   ******

	10. Adsorption at gas-solid interface 1
	1. 405-425 ****

	11. Adsorption at gas-solid interface 2
	2. 425-455 ******

	12. van der Waals Forces
	463-490 *******

	13. Colloidal stability 1
	1. 575-604 *****

	14. Colloidal stability 2
	2. 604-620 ******


J. Rusling, Spring 2006

Chem 395. Topics for the Research Lecture and Paper: Anything of current interest (i.e. in the past 5 years) within the realm of Colloids, Surfaces or Nanotechnology. Your talk and paper should take the form of mini-reviews of a concise area. Aspects of your own research are appropriate topics. Your project should attempt to illustrate fundamental concepts that we discussed in class, but also present new concepts not covered in class. It should be of appropriate scope for ~30 min. talk. Do not choose too broad a topic. Comprehensive background discussions should be given at the beginning of your talk. 


Some suggestions are given below, or choose any appropriate topic

Modification of surfaces for catalysis

Modification of surfaces for electrochemistry

Nanoparticles or nanotubes and their applications

Self-assembled monolayers on surfaces and applications

Nanoparticle-based drug delivery

Liposomes in drug delivery 

Nano-bioreactors

Biocolloids and applications

Applications of bilayer lipid membranes and/or vesicles

Surfactant bilayer phase transitions

Surfactant-polymer composites

Chemical reactions in Microemulsions

Applications of the Quartz Crystal Microbalance

Surface Enhanced Raman Spectroscopy

Surface Plasmon Resonance of surfaces

Adsorption of Surfactants on surfaces

Reactions in micelles, microemulsions or liposomes

Enzyme reactions in surfactant bilayers or liposomes

Enhanced secondary oil recovery with surfactants

Role of colloids in environmental pollution

Photo-oxidations on semiconductor colloids

Interactions of surfactants with colloids

Practical applications of molecular surface spectroscopy

Practical applications X-ray photoelectron spectroscopy

Practical applications of Auger electron microscopy

Practical applications of SIMS

Applications of Ultracentrifugation

Applications of Gel permeation Chromatography

Scanning Tunneling Microscopy

Atomic Force Microscopy

Surfactant liquid crystals

Microemulsion structure

Applications of molecular monolayers on surfaces

External reflectance FT-IR of films

Structure of biological membranes

Resonance Raman spectroscopy of biomolecules on surfaces

DNA hybridization on surfaces (sensors)


Research talks should begin sometime in early April. Everyone should choose a topic and discuss it with me by Oct 31 at the latest.

A concise, informative 5 page, typewritten (or word processed) paper on this topic is due on Tuesday, Dec. 10. (The paper should not contain graphs or figures taken directly from the literature!)
Advertize

This course will be given next semester, Spring, 2009.

Chem 395e
Anal. Colloid and Surface



Chem.
3 credits
T Th   ~ 2:00 PM
Lect: Jim Rusling     
(the course will also cover biocolloids and other biological topics. Biocolloids include proteins and DNA. ) 
Why are sunsets are red? Why don't your clothes always come out clean from the wash. Why do water droplets bead up on a counter top?How can you visualize components of a biological cell. How are proteins and nanoparticles similar? How does atomic force microscopy work?

Find out the answers to these questions and more! Learn about surface chemical modifications, and modern instrumental methods for surface analysis.

the class will meet twice per week, and is designed to be participatory. Students will be asked to to give two presentations, one assigned on a basic topic and another on any topic related they choose.

Text: Principles of Colloid and Surface Chemistry (3rd Ed.) by Paul C. Heimenz and R. Rajagopalan

for further information, contact  Jim Rusling

email James.Rusling@uconn.edu

