MET/ENVE 310L. AQUEOUS EXTRACTION, CONCENTRATION

AND RECYCLING LABORATORY

CATALOG DATA:

MET 310L AQUEOUS EXTRACTION, CONCENTRATION AND RECYCLING LABORATORY (0-1) 1 credit. Prerequisites: Concurrent registration in MET 310 or permission of instructor. Laboratory experiments in design of processing equipment and cost estimation, zeta potential, surface tension, leaching kinetics, electrowinning, and solvent extraction. This course is cross-listed with ENVE 310L.

TEXT BOOK:


None

INSTRUCTOR: 

Dr. William M. Cross, Office Hours: 11:00 AM - 12:00 PM MWF, 10 AM-11AM T, 9-10 AM Th

REQUIRED/ELECTIVE:

MET 310L is required for all B.S. Metallurgical Engineering students. 

COURSE OBJECTIVES:

The objective of this course is to provide students with the laboratory experience required to understand the principles governing, analyze the data produced from and design various pieces of equipment for unit operations of material dissolution/separation from ores and scrap.

COURSE OUTCOMES

· The student will be able to apply statistical design and analysis of experiments to optimize a process.

· The student will able to design a set of leaching process experiments which can be analyzed statistically to optimize the process response surface. 

· The student will be able to measure surface tension of liquids contact angle of water with and without surfactants to identify a set of experimental parameters to optimize grade, recovery or their combination for a flotation system.

· The student will be able to calculate the Gibbs free energy of adsorption of metal ions on solid surface and examine the effect of charge of solids on the adsorption density of these ions.

· The student will be able to understand important parameters affecting the leaching of metals and calculate the activation energy. 

· The student will be able to understand the principles of solvent extraction, cementation, ion exchange and solution precipitation.
TOPICS COVERED:

· Experimental Design 

· Process Design
· Leach Kinetics
· Leaching Equilibrium
· Rocvery of Metal Ions from Solution
· Adsorption and Precipitation of Metal Ions

· Contact Angle Measurements

· Surface Tension Measurements
· Froth Flotation
CLASS SCHEDULE:
3 hours per week. Thursday 1:00 – 3:50 PM in Rm 220 and 126/MI

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (b), (c), (d), (e), (f), (g), (h), (k)

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:
This course prepares students in performing, designing and analyzing metallurgical processes based on situations occurring in professional practice. 

This preparation includes life-long learning components, communication skills, in addition to identifying, analyzing and solving engineering problems.  Teamwork is emphasized throughout this course.

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

William M. Cross, March 29, 2010

