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BIJU PATNAIK UNIVERSITY OF TECHNOLOGY
METALLURGICAL ENGINEERING
SUB: PEMT 5302 MINERAL PROCESSING

5" Semester
Full Marks: 70 Time: 3 hours
Question 1 is compulsory. Answer any other five questions from the rest.

(2) Name one ‘mineral processing method’ and one example of
mineral where this process is commercially applied using the
following properties?

(i) Magnetic property of minerals
(ii) Hydrophobic/hydrophilic property of minerals
(iii) Density of minerals

(b) Name one paramagnetic and another ferromagnetic mineral

(c) Name in which processes ‘incipient fusion’ and ‘snow-ball-action’
play arole

(d) Name one sulphide mineral of copper and another oxide ore of

aluminum .

(e) Where ‘La Point Detector” is used for mineral up-gradation?

(f) What is ‘coning and quartering’?

(g) Define ‘degree of liberation’

(h) What is ‘sub-sieve-sizing’?

(i) State ‘Rittinger’s Law’

(j) State one difference between ‘Blake Jaw-Crusher’ and
‘Dodge Jaw-Crusher’

(k) What is ‘circulating load’

(I) Define ‘angle of repose’

(m)Where does bauxite occur in Odisha?

(n) Where does chromites ore available in India?

(0) What is shatter test

(p) State Reynold’s number

(q) Name two flocculating agents used in solid-liquid separation

(r) Name one collector and one dispersant used in sulphide floatation
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Write short notes on any four of the following: (a) Electrostatic
Separator, (b) HBI, (c¢) Low Temperature Breakdown Test,
(d) Induration of pellets, (e) Reverse Classification, (f) Closed

circuit grinding. 2.5x4
(a) Define angle of nip in roll crusher and derive an expression for it.
Also derive an expression relating roll diameter, particle size, gap
between rolls and angle of nip. 6
(b) The radius of each of the rolls in a roll crusher is 100 cm.
It is used to crush a material to a reduction ratio of 5.
Calculate the angle of nip, the feed size and the gap between
the rolls assuming the coefficient of [riction to be 0.25. 4
(a) Explain the theory of ball mill grinding in terms of ‘cascading’,
‘cataracting’ and ‘centrifusing’ in different zones. Also define ‘critical
speed' of ball mill. How does the operating speed of ball mill relate to
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its critical speed?
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(b) What is terminal velocity? How does it differ from

‘short time period” employed in jigging? Also relate them

to jigging cycle? State two differences between jigging and

tabling processes.

(2) Why is laboratory screening important? How does the screening
data presented? Given below some screening data in tabular form.
Present the data in graphical form with your explanation.

Sieve Size Amount retained, Gram Percentage

12 0.03 0.02
16 1.64 1.20
20 27.21 19.88
25 43.29 31.64
30 40.33 29.47
40 17.09 12.49
Pan 7.25 5.30

Total 136.84 100

(b) What is high intensity magnetic separator? Describe its advantages.

Also indicate two advantages/disadvantages between dry and wet
separation process.

(a) Explain the principle and process of ‘Dense Media Separation’.
Discuss the types of dense media in use. Also indicate the recent
Developments.

(b) How many types of filtration are there? Describe with a figure
the operation of a pressure filter.

(a) Describe the basic flotation process with the diagram of a
Denver Cell

(b) Describe the three types of flotation schemes.

(¢) Draw 4 neat [low-sheet of flotation scheme based on number of
stages (two stage process having rougher and cleaner stages)

(a) What is a contact angle? How does it explain wettabilty and
hydrophobic/hydrophilic surface?

(b) Draw a flow-sheet for iron ore up-gradation having crushing,
grinding, classification, two stage magnetic separation with weak
and strong magnetic separators, thickening, filtration and drying.
Provide approximate material balance on the flow-sheet.

(a) Describe (i) acid sinter, (ii) {luxed sinter and (iii) super-fluxcd
-sinter

(b) Discuss sintering mechanism with various zones.
(¢) How would you conduct Reduction Degradation Index

(RDI) Test for agglomerates
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