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* Slide No. 1 and 2 is to be explained. Slide No. 3 : References & exact source of
information must be mentioned. In 4t Slide you may store data needed to explain
the anticipated questions asked by your friends / examiner.

* Use Images/Schematics/Flow Charts from research papers for explanation of

* Use of flow chart from HS Ray Book/Other Books is Strictly Not allowed.

e At least ONE good research papers, published after Year 2010, must be
thoroughly studied and presented.

* Use Images, Text Box-Font Size, Colour combinations as per your choice.
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paper b 5501628
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This Slide is Most Important Slide,
Give your 100% to design this slide.

Full freedom is with you to use this Slide the way you want
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Research finding/ innovative techniques / methodology / Function /
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Extraction of Chromium

. e Other Properties !
Presentations by student Name - Pavitra Sangrulkar e steely-grey, lustrous, hard, and

MIS - 112011073 brittle transition metal
strong oxidising agent

. - . tremely hard
Student : Ms. Pavitra Sangrulkar | ® Cr: atomic number 24 ¢
e Chromite ore ( FeCr,0,) Applications:
e Melting point of 1907 °C (3465 °F) e Alloying element : High-speed tool
e Boiling point of 2671 °C (4840 °F) steels contain between 3 and 5%
e Density : 7.15 g/cc chromium
e Crystal Structure : BCC e Stainless steel : corrosion-resistant
e Antiferromagnetic (11% Cr)
e Electricity Conductor e surface coating
e Extracting chromium from a finely divided chromium
ore
e (roasting and leaching of chromite to separate it from Vanadiferous Titano-magnetite Ore

iron, followed by reduction with carbon and then
aluminium)

e First crushed -size of less than about 250 microns ] s .
Magnetite Titanium-bearing

& Salts of sodium are to prepare molten bath:- 800° to Concentrates Tailing
900°C
Gas used for the oxidation - oxygen/air Semiting
Gas introduced in bath of molten salts by bubbling or | o e M
Vanadiferous Titanium-bearing Titanium
agitating Hot Metal Slag "l Recovery

e Chromium ore in the divided state is held in suspension

Lime used to precipitate the silica and/or alumina e il -
Vanadi Semi-stee Steelmaking

S . , . Vans
e Oxidation catalyst such as iron oxide or manganese oxide ¢ _. q..

in the molten bath

Chromate formed by oxidizing action- recovered by
immersion of the reaction product in H,O




f Name:-Abhay Chandrakant Khade

MIS:-111911001 - Jitle i Selective Leaching Process for Neodymium Recovery,,

Metal Name and Symbol Neodymium (Nd)
Prese ntations b student Mineral Name and Formula Monazite(Ce,La,Nd.Th)(P04,5i04), | Weight%
y bastnasite(Ce,La)Co3F | 126

Common Impurity Cobalt, Nickel , Copper | 236

I I 10,98

. Melting Point / Boiling Point 1297 K /3347 K [g5.01
Density 7.01 g/fem*3 Totals | 100,00
Electrical & Thermal Properties 0.667 1076 s / m & 7.7 keal / (m.h.°C)

° 1)
Stu dent . Neodymium belongs to the lanthanide series and is a rare-earth element. | L. 5. o Swew © 0 0 0 0 R B

Mr. Abhay Khade

Application:- Neodymium has an unusually large specific heat capacity at
liquid-helium temperatures, so is useful in Cryocooler.

In this study, we developed a simple hydrometallurgical precipitation process
with pH adjustment to separate and recover Nd 100 pct recovery from scrap
Nd-Fe-B magnets.

the purity and weight percentage of the obtained Nd product was analyzed
using scanning electron microscopy—energy-dispersive spectroscopy (SEM-EDS)
analysis.. I3 8§ 4 8§ & ¥ & & ® 0 2 0 |

ol Beale Tl sbe Pusne MM WY Lt

Nd-Fe-B magnetic samples were treated by a series of physical separation processes such as demagnetization, grinding, and
screening to enrich the metal content for further recycling steps

Table 1. Effect of Time and Temperat Demagnetization .
b sk bbbt ’ Leaching recovery(%)=(w1/w2)*100 % ‘
Time (Min)
Temperature [K (°C)) 15 30 (1]
A ] P % o
523 (250 not removal not removal not removal ’ Precipitation effluency(A)—[(Wb—\MALa)/Wb] 100 %
573 (300) not removal partial removal total removal
623 (350) total removal total removal total removal
723 (450) total removal total removal total removal
Nd(s) + H'X (aq) = Nd*'(ag) + Hi(g) + X (aq) Table 11, Leaching Operating Conditions of Scrap Nd-Fe-B Magnet
2]
) Leaching Reagent  Concentration (N)  Temperature [K (°C)) Time (Min) Solid/Liquid Ratio (g/mL)
Fe(s) + H'X (aq) — Fe¥*(aq) + Ha(g) + X (aq) Hydrochloric acid 0.1,05,1,3,6 300 (27), 343 (70) 1, 5, 10, 15, 30, 45, 60, 90, 120 0.02, 0.04, 0.1
i3l Sulfuric acid 01,05 1,36 300 (27), 343 (70) 1, 5, 10, 15, 30, 45, 60, 90, 120 0.02, 0.04, 0.1
o Nitric acid 6 300 (27), 343 (70) 120 0.02
. Sodium hydroxide 6 300 (27), 343 (70) 120 0.02
B(s) + H"X (aq) — B'*(aq) + Ha(g) + X (aq) [4]

Results and Discussion
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YASHWARDHAN PATHARE

MIS: 111911061 Co
L3
Presentations by student

_Me‘l‘o| - Copper | Ore Name = Chalcopyrite Mohs Hardness - 3.0

Symbol == Cu | Mineral Formula - CuFeS, Young's Modulus :- ~127 GPa
: P Poisson's Ratio :- 0.34-0.35

. Natural Impurities - Galena and sphalerite iling F Shear Modulus _:' 44-49 GPa
Student :

Application :- Due to its very high electrical conductivity

resulting in low power losses, copper is extensively used in
M r. Ya Shwa rd h a n Pat h a re electrical wires and power transmission lines.

In copper flash smelting process, process control is
achieved by calculating mass and energy balance,
which in turn determine the operational parameters of
the system.

This article aims at modelling the copper flash smelting
process by modifying the classical balance methodology
with the use of distribution coefficients and molecular
ratios calculated with the FactSage™ software of the
flash furnace operation. It also includes a comparison of
the data so obtained with industrial operational data.

Flash Smelting Fumace

g

~® Flux requirement
~®-Slag mass ..

1=
A
=

g

Matte grade, by setting O, coefficient

I
=]
Mass' Kg'ton of feed

Oxygen enrichment /vol.%

Flux / Kg/ton of feed
£

Volume' Nm'/ ton of feed
@
-

510z in slag, by appropnate flux dosing.

2
g
Slag mass / Kg'ton of feed

Slag temperature, by O3 enrichment or by additional
hydrocarbon bumers.

g &

E

50 o
Blend 1 Blend 2 Blend 3 Blend 4 Blend | Blend 2 Blend 3 Blend 4
enthalpy of the components + furnace heat losses = enthalpy of the components @ (b)

entering the furnace leaving the furnace Figure 3. (a) 1: Sulfur mass (kg/ton of feed). 2: Iron mass in blend (kg/ton of feed). 3: Off gas mass

(kg/ton of feed). 4: Oxygen coefficient (Nm®/ton of feed). 5: Sulfur dioxide mass (kg/ton of feed). &: Silica
mass in the slag (kg/ton of feed). 7: Nitrogen in off gas (Nm?/ton of feed). 8: Oxygen enrichment (vol.%).
(b} Flux requirements (kg/ton of feed) for blends 1 to 4. (green). Slag mass (kg/ton of feed) (black).
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Presentations by student

Student :

Mr. Nayan Chivhane

Recovery of minor metals from secondary sources

B

Metals:

antimony (Sb),
beryllium (Be),
cadmium (Cd), cerium (Ce)

arsenic (As),
bismuth (Bi),

and etc.

Sources
* Waste Electrical and Electronic
Equipment (WEEE)
* Mo and Re from a shaft furnace
* Mo/Cr mixture by SX from
leachates of steelmaking dust

=Y
Applications

1.Electronic metals (e.a. gallium and germanium)

2.Power metals (e.a. molybdenum and zirconium)
3.Structural metals (e.q. chromium and vanadium)
4.Performance metals (e.q. titanium and rhenium)

—

Bioleaching is a term that
describes the removal of
metal cations from
insoluble ores by
biological oxidation and
complexation processes |,

e B

SOLVENT
EXTRACTION

The process uses an
organic solution
ontaining a special
reagent (extractant) to
transport selected
metals from one
agqueous solution to
another, so that
metals are separated,

i,
L T .
I';?.

-

§ Trufitional proceiien |
r \ j‘ P .

3¢ r g2

TEE <¥o

-
——

| Biochemical |
leaching

purified and recovered.

. Solvent
i Extraction yd Extraction
methods

pyrometallurgy J

It consists of the thermal
treatment of minerals
and metallurgical ores
and concentrates to
bring about physical and
chemical transformations
in the materials to enable
recovery of valuable
metals




Outcomes of this Exercise

Research Paper Related Assignment

Students Introduced to

» Research Journal Literature Review for interdisciplinary/ collaborative-
multidisciplinary scientific research

* Recent Development in Processing and Technology in the filed of
Metal Extraction

« Self Learning
 Technical Data Presentation and Communication Skill

Program Outcomes (Graduate Attributes) addressed
PO 1 :. Problem Analysis

PO 4 : Conduct investigations of complex problems

PO7 : Environment and sustainability

PO 10 : Communication

PO12 : Life-long learning
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