
Q1. Explain why hydro-metallurgy can extract copper, but cannot extract zinc. 

Ans: 

Copper has a higher reduction potential than zinc or iron. Thus, in hydro-metallurgy iron and zinc can be used to displace copper from its solution 

Fe(s) + Cu2•(aq) => Fe2• (aq) + Cu(s) 

However, in-order to displace zinc a metal more reactive than it is required e.g. K, Ca, etc. The problem arising now is that all these metals react with water to liberate 

hydrogen gas. Thus, they cannot be used for the extraction of zinc using hydro-metallurgy. 

Q2. What role does a depressant play in the process of froth floatation ? 

Ans: 

The role of a depressant in forth floatation is to set apart two sulphide ores through selective prevention of one ore from frothing. E.g. NaCN 1s used to separate two sulphide 

ores , PbS and ZnS. NaCN forms a complex, Na2 [Zn( CN )4], with zinc on the surface of zinc sulphide, thus selectively preventing ZnS from frothing 

4NaCN + ZnS => Na2 [Zn( CN ),ii + Na2S 

Q3. Why is it more difficult to extract copper from pyrites than it is to extract copper from its oxide ore ? 

Ans: 

Hydrogen sulfite and carbon disulfite (CS2) has a larger njG (Gibbs free energy of formation) than copper (I) sulfite. Thus, C and H2S will not be able to reduce Cu2S to Cu. 

Whereas, niG of Cu2o is larger than carbon monoxide's , thus C can reduce copper (I) oxide to copper. 

Therefore, it is more difficult to extract copper from pyrites than it is to extract from its oxide. 

Q4. Write notes on 

(a) Zone refining 

(b) Column chromatography. 
Ans: 

(a) Zone refining: 

This method makes use of a principle according to which impurities are more soluble in molten metal than in a solid metal. In zone refining, a moving circular heater slowly 

moves over an impure metal rod/ bar. As the circular heater moves, the impurities move into the adjacent molten zone and the pure metal crystallizes out. This is repeated 

over several times, causing the segregation of impurities at one end of the bar. This impure end is then cut off. Boron, silicon, gallium etc. are purified this way. 

000 

(b) Column chromatography: 
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This is a very useful method of purifying elements present in minute amounts Column chromatography is mostly used in order to take away those impurities which are not 

very different in chemical properties from the element which needs to be purified. This concept follows the principle various components of a mixture are adsorbed to different 

extents on an adsorbent. 
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