MET/ENVE 310. AQUEOUS EXTRACTION, CONCENTRATION

AND RECYCLING 

CATALOG DATA:

MET 310. AQUEOUS EXTRACTION, CONCENTRATION AND RECYCLING (3-0) 3 credits. Prerequisites: MET 320 or CBE 321, or CHEM 342. Scientific and engineering principles involved in the winning of metals from ores and scrap. Areas covered include the unit operations of comminution, sizing, solid/liquid separations, leaching, ion exchange, solvent extraction, and surface phenomena as related to flocculation, froth floatation, and electrostatic separation. This course is cross-listed with ENVE 310.
TEXT BOOK:
 

K. N. Han, “Fundamentals of Aqueous Metallurgy”,   SME, 2002. p. 212 

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 310 is required for all B.S. Metallurgical Engineering. It is a required course for B.S. Environmental Engineering students taking the Metallurgical Engineering emphasis.

COURSE OBJECTIVES:

Students successfully completing this course will be able to: (1) identify fundamental governing principles in, (2) determine data required to and perform analysis of, and (3) design equipment and circuits for ore and scrap processing.  In addition, students completing this course will write effectively and be able to discuss the global and societal context of metallurgical processing operations.
COURSE OUTCOMES

· The student will be able to understand the meaning of surface tension and apply this concept to various practical processes. 

· The student will be able to understand how solids obtain the surface charges and understand the significance of the surface potential, potential determining ion, Stern potential and zeta-potential in relation to practical applications.  

· The student will be able to estimate the adsorption density from the adsorption isotherm and comprehend the role of the surface charge and other adsorption driving forces on the adsorption density and be able to apply in practices. 

· The student will be able to distinguish the major differences between sulfide and oxide froth flotation. 

· The student will be able to correctly balance half-cell reactions.

· The student will be able to calculate the equilibrium activities of products for hydrometallurgical systems. 

· The student will be able to make and utilize Pourbaix diagrams to understand equilibrium leaching and environmental phenomena.

· The student will be able to formulate and suggest tests to confirm the rate expression for given concentrations of reactants and products as a function of time.  

· The student will able to understand and apply the effect of temperature on the rate of reaction.  

· The student will be able to understand the solvent extraction/ion exchange mechanisms and the selectivity relationship between the elements to be separated. 

TOPICS COVERED:                       

· Hydrometallurgy; Activity Coefficients, Solubility Calculations, Metal Complexation, Effect of Temp and Pressure on Equilibrium, Pourbaix Diagrams, Leachants, Leaching Techniques

· Leaching Kinetics: Kinetic Expression, Data Analysis, Temperature Effect on Leaching Kinetics.

· Removal of Metal Ions from Leach Liquor: Solvent Extraction, Electrowinning, Ion Exchange

· Interfacial Phenomena: Surface Tension, Wetting Phenomena, Spreading, Theoretical Aspects of Adsorption, Gibbs Adsorption Equation.

· Origin of Charges, Electrical Double Layer, Gouy Model, Stern and Grahame Approach, Electrokinetics: Zeta and Streaming Potentials, Electrokinetics, Flotation of Oxides and Sulfides.

CLASS SCHEDULE:

Classes: 9 AM-9:50 AM in MI 220, MWF

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (a), (b), (e), (f), (g), (h), (i)
CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:
This course prepares students in the basics of resource recovery, concentration and recycling and therefore provides students with the necessary basis to design, operate and optimize metallurgical processes taking place in practice. 

Ethical and professional conducts are emphasized throughout the course and also emphasized is global awareness in the field of extractive metallurgy through writing assignments and iterative improvement of these writings.
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