Name 
Geology Lab 111 
Criticality of metals
Date 

1) What is a circuit board?      

[bookmark: _GoBack] The concentrations ( parts per million) of 44 elements found on printed surface or graphic sheet paper that make the entire components of elements.


2) Using Figure 1, which elements have concentrations of 105-106ppm on a circuit board?     

                                    Fe
                                              Co
                                    Al
                                    Si
                                    Br


3) Using Figure 1, which elements have concentrations of 100-101 on a circuit board?    
 
                                         Cs 
                                         Sc 
                                         Hf
                                         Hg 
                                              Se



a. To what group of metallic elements does Eu belong?     

               Rare earth metals.


b. What two other elements shown to be required in circuit boards in Figure 1 belong to this group of metallic elements?     
             
                Scandium
                Yttrium 
            
         

c. What are the two minerals named by the sheet that are mined for this group of elements?    
    
                              Bastnaesite
                              Monazite

d. Insert and label a picture for each of these minerals below.





e. Under the column, “Salient Statistics—United States”, the first row shows production in the United States. Why was there no production during 2016 and 2017?          

            The rare earth mineral which was mined as a primary product in Mountain Pass , CA, had been put on care and maintenance status in the fourth quarter of 2015. This means mining was not taking place as a conservative measure of the rare mineral. 


f. Where does the U.S. mine these elements?       
         
       Mountain Pass, CA.

g. On the last page, under “World Production and Reserves,” how much did the U.S. produce in 2019? How does U.S. production rank in comparison to production elsewhere in the world—is it the #1 or #2 producer or is it a lower rank producer?         

                       26000 tonnes  

                                             ranked first


h. Reserves are an estimate of how much is available to mine. If the world continues to have mine production like it did in 2019, how many years can the world continue to mine these materials before the known reserves are gone? 

             120000000/210000= 571.428

             The world can continue to mine these materials for 571 years before they are exhausted.


4) Which four elements have the highest supply risk? 
         
                             Gallium
                             Platinum 
                             Gold
                             Manganese
                         

5) Of these four elements, which are required for circuit boards?

                                   Gold
                                   Platinum


6) What do you think it means for an element to have a high supply risk from a business perspective?

        It is an element that tends to be a byproduct in the market , used in small quantities for highly specialized applications , and    possessing no effective substitute hence the material become a scarce raw material in the market. The availability of the commodity and its distribution  in the market is compromised. 


7) Which three elements have the highest environmental implication criticality?

                                 Gold 
                                mercury
                                 scandium

8) What is the current price per ounce for each of these three elements in U.S. dollars?


9) Which of these three elements are required for circuit boards ?

                                 Rh
                                 Pt


10) What do you think is typically done to minimize the need to mine these materials?

                        The byproducts are recycled.


11) Which five elements have the highest vulnerability to supply restriction?

                 Gold
                 Lead
                 Iron 
                 Manganese
                 Platinum 

12) One of these five elements is quite common. Which one is it?

                     Iron


13) What is this common element that is so vulnerable to supply restriction used for? 
                              Used to manufacture steel
                               
14) What is the criticality of Eu for vulnerability to supply restriction?


                     The criticality of Eu is high because its production is going down from 2016 to 2019 and its mined as a byproduct.

15) What does this U.S. government agency do?
To provide for the acquisition and retention of stocks of strategic and critical materials and encourage conservation and development of sources  of such materials in U.S. The agency is involved in analysis, procurement and management of these materials that are critical to national security.

       




16) Click on “Materials of Interest” on the left side of the page. Which of the elements that you identified above as having high criticality (questions 4-14) are not listed by this US government agency as a material of interest?
Iron 
Platinum 
Gold 








17) What questions would you have regarding why these elements are not listed?

         Why are these materials not listed yet they constitute the critical metals?

         Does the agency have enough deposit of these materials?

18) Click on “Sales” on the left—just for your own interest. You can contract to buy stockpiled materials from the U.S. government. I wonder if the price is right?   
 The prices might be right based on the criticality level of the materials and the high demand in the market




























