SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY
DEPARTMENT OF MATERIALS AND METALLURGICAL ENGINEERING
MET 220L	Mineral Processing and Resource Recovery	

Laboratory No. 4     CRUSHING, GRINDING AND SIZING

Due Date:	February 23, 2010 (in conjunction with Laboratory #5)

Objective:  After completion of the laboratory period each student will be able to analyze a comminuted product stream in terms of particle size and distribution.

Introduction

	Most mineral processing operations start with comminution followed by size separation.  Primary, secondary and tertiary crushing are conducted prior to grinding, while sizing is performed after each comminution stage utilizing screens, classifiers and hydrocyclones.  Classification and sizing with cyclones are almost always conducted in a water medium, whereas screening is conducted either wet or dry.  Fine size screens (high mesh size) often become plugged with fine particles; as a result screening is sometimes conducted in the presence of water to preclude this from occurring.

Experimental
	
First, a rock sample should be obtained.  This sample will be crushed with one of the jaw crushers.  Following jaw crushing, using a pre-prepared nest of sieves, the weight of the crushed material on each sieve should be recorded.  This can be accomplished by placing ~100 grams of ground sample on the top sieve nest and shaking the material for 5 minutes on the sieve shaker.  Remove the screens from the shaker and weigh the material left on each screen, plus the material in the bottom pan.  Following sieving the material will be recombined and then crushed using the roll crusher.  The roll crushed product must also be sieved and weighed.  There will be four groups: two groups will crush the given ore with no pretreatments, while two groups will cool their ore sample to 77 K prior to crushing.

Data Analysis

The write-up for this laboratory will be combined with that of the next laboratory and use the longer memo format as shown on the course website.  With the data in this portion of the combined laboratory write-up, the final memo should include a plot of wt% material retained on each screen as a function of size of the sieve opening.  Also, the memo should include a Gaudin-Schuhmann plot with determination of the constants k and .  All figures and tables should be numbered consecutively and discussed in the memo.  In the text of your memorandum, please answer the following questions:


1. Did you expect any effect based upon the different types of fracture that can occur during crushing, when comparing the cooled and room temperature sandstone?

2. Was there any effect of the ore cooling on the Gaudin-Schuhmann constants?

3. Did this agree with your expectation?  Why or why not

4. How does each of the types of fracture, described in the recitation portion of the laboratory, affect the Gaudin-Schuhmann constants?

5. Was there any difference in the crushing between the two jaw crushers in terms of the k and  values produced?  

6. Did you expect any differences, and does the data from question 5 agree with your expectations?  Why or why not?

