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INTRODUCTION

This Newsletter contains the following:

2015 likely to bring cheer to the India Steel & Iron Ore Industry
Government should take steps to protect local steel players: JSPL
Interview of Chairman SAIL with Financial Express

Steel Chemistry

Iron Ore prices at 5 year low

Steel & Mines Ministry urges NMDC to aim for 75 MT production by 2018-19

Rare Earth Metals Industry: Indian Scenario

co N o o A W DN P

Many national and international news items

XXXX000XXXX

2015 likely to bring cheer to the Indian steel and iron ore industry

2015 is likely to bring some cheer to the Indian steel and iron ore industry. The “Make in India”
concept envisioned by the new government guided by its supporting policies is expected to provide
immense potential to the markets in the New Year. The optimism owing to an expected resolution of
issues around the mining industry and the addition of new steel making capacities has held the
hopes very high for New Year. The healthy optimism is lead by the expected reopening of the mining
industry in the coming months. Goa and Karnataka are likely to see some activity beginning by mid-
2015, if not early. Green and brown field steel expansion plans are right on track and will give a boost
to production growth by nearly 5-6%. Issues surrounding cheaper and inferior steel imports may
resolve due to higher taxes and anti-dumping duties. Export duties and restrictions on iron ore may
ease as the government has planned and introduction of GST would help in easier and faster
movement of finished goods within the country. Raw material situation is definitely going to give
advantage to the steel makers. Even if the steel majors would like to import or buy domestically, the
markets will offer good opportunities 2015. Global iron ore and coal prices will remain low due to
surplus availability while domestically, the situation will open up after the restrictions are pulled down
by the state governments & apex court. Orissa and Jharkhand are likely to come back full force
around mid-2015 and with the state government signing up MoUs with steel producers for supply of
raw materials, the situation is soon going to give sup-port to the steel parties.

Coming to production and demand of Indian steel, the country is on track with production but the
demand growth is still dependent on the policies being implemented. While production has grown at
a pace faster than the global average for a significant part of 2014, demand has been very slow and
unsteady with the sector looking for a boost from the new government's stated emphasis on
manufacturing and infrastructure sectors. The “Make in India” campaign is the best hope for the steel
producers who are also looking to expand their capacities and provide nearly 125 million tons of
crude steel strength to the country in the next fiscal. The campaign is likely to boost the country’s
steel consumption potential as well in the coming years. India's per capita consumption is around
one-fourth of the international average sitting close to 60 kgs and this keeps the hopes renewed for
further enhancement and betterment for the country. The potential is quite strong by the
government’s policies would build the path towards harnessing it.
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Meanwhile, the industry’s major hurdle is its steel import reliance which has been giving problems to
the domestic producers and consumers. Stepping into 2015, India’s reliance on steel imports is likely
to remain steady which is another good sign as the same had come down between 2012-13 versus
2013-14. The major issues the government wants to resolve to ease the import situation is the
unwillingness of steel plants to put up certain facilities when domestic demand for a grade is low
even though the companies are technically capable of producing the same & lower prices in the
inter-national markets encouraging imports as compared to self-production. Automobile companies
are looking at better sales in 2015 after the launch of many varied models in 2014. Tax reliefs have
already been proposed for hybrid and fuel efficient vehicles. All this points to the fact that the
emphasis in 2015 would be on increasing the sales rather than launching new vehicles. The real-
estate is watching the markets closely as major land reforms are likely to come up enabling a more
wider opening in this sector. Hence, after the worst possible fears coming true and spoiling the spirits
in 2014, the entire industry is now pinning its hopes on 2015. The worst is over and so is 2014. The
expectations are very high from the coming year and so could be the results as well.

Source: Ore Team

Govt should take steps to protect local steel players: JSPL

Ravi Uppal, MD & CEO, Jindal Steel & Power Limited (JSPL) in an interview to CNBC-TV18’s Latha
Venkatesh and Sonia Shenoy spoke about the outlook for steel prices for the company and the
industry. According to him the steel prices will continue to remain under pressure on back significant
imports from China. Chinese steel is cheap compared to domestic steel because the Chinese
manufactures get lot of subsidies and help from their government

whereas for Indian steel manufacturers. Indian steel producers face threat from their Chinese
counterparts because there is no level playing field. Chinese manufacturers can afford cheaper steel
on back of aid in terms of subsidies from their government, says Uppal. Moreover the steel demand
too has been weak in FY15, he adds. According to him the government of India needs to take steps
to protect the domestic steel producers. He thinks with the

coal e-auction the landscape for coal production is likely to | Hundreds of  businessmen  have
change in the coming 12 months and India will then have | succeeded without an MBA degree, but
adequate coal in the next 1-2 years. Indian steel producers are | hone without common sense

very competent but need enable conditions to hike up the
capacity from 100 milion tonne to 300 million tonne in the coming 12-15 years, says Uppal. Talking
about expansion plans, he says the money raised from Kotak Mahindra Bank via NCDs will be used
for expansions as well as coal auction.

Below is the transcript of Ravi Uppal's interview with Latha Venkatesh and Sonia Shenoy on CNBC-
TV18.

Latha: What is the trend you are seeing? Is there a greater pressure on Indian steel company margins
with the general fall in commodity prices?

A: Certainly the prices of steel are under pressure not for any other reason mainly because of the
imports from China have increased dramatically. If you look at the first eight months report card, the
imports are up by 55 percent. The total imports that we have done already in the eight months are
more than the total imports that we did last year. Moreover, there is no level playing field when it
comes to competing with Chinese players. They get a huge kind of incentives and subsidies from
their government, so the Indian producers on their own cannot fight out the Chinese producers as
long as there is a level playing field. The bottomline is that the prices of steel at this moment are under
tremendous pressure as we have to fight out the prices offered by the Chinese at this point of time.

Sonia: How do you expect the prices of steel to pan out going ahead say in the next three to six
months, where is it currently and how much more pressure do you foresee and what do you think
could be the solution to the huge imports that are coming in from the Chinese market?
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A: There are two aspects, number one the domestic demand hasn’t risen as much was
expected. In the first eight months the demand is up just by 1 percent. If you look at the total
consumption the imports are up by nearly 2.4 milion tonnes. The domestic demand is up by nearly 0.4
million tonne compared to last year. So, this basically means additional 2 million tonnes have been
taken by imports from the domestic manufacturers. | am hoping that the multiple steps taken by the
government will show some results but not immediately. From the first quarter of next year we can see
some green shoots coming and the demand should start looking up. Government has initiated lot of
infrastructure projects; they are also trying to see that the infrastructure projects which were stuck for
some reasons they also get moving. | think a positive result in demand will be seen from the first
quarter of next year.

As far as the competition from Chinese is concerned, government should sort of take measures so
that we have a level playing field. There is so much campaign today for Make in India and Make for
India; there we have to take ground level measures. For example things like if the Chinese are giving
13-16 percent of incentive or subsidy we must have some kind of duty protection against that. The
Indian producers are very competent and can match up to Chinese but since the Indian steel
industry also needs to hike up its capacity from 100 million tonne to 300 million tonnes in the next 12-
15 years’ time, there is a need to create enabling conditions. If you look at China even during the
years of bumper growth they used to have something called ‘Buy China’ or ‘Buy Chinese’.
Americans have done the same in the past. So, we should not feel reluctant to take the necessary
measures to build up of our manufacturing sector because that is going to hold the key to the growth
of 8 percent plus in future.

Latha: You raised money through NCDs from Kotak Mahindra Bank. What was the purpose of that
loan?

A: As the business is growing for us and we also have some projects which are in the pipeline, we
are close to completion so we had some kind of needs and one way to meet for us was to go
through the NCD route.

Latha: Was some of that at least raised for both the penalty and to pay for the mines. Is there any
indication you can give on how much for which?

A: We don’t have this kind of delineation. We have a cumulative need to meet the needs of the
project, plus we are going to bid for some of the projects in the very near future including the
auction. Therefore we have an estimated total requirement of funds. So, this is a part of that.

Sonia: Can you just give us your plan to procure coal going forward, what is the agenda, will you
import coal, will you source form the e-auction and is it still feasible for JSPL to bid for Utkal B-1?

A: As of now some of the coal we were getting out of the mines that we had, some of it was
being imported. Most of imports have been the coking coal from our own mines in Mozambique and
Australia. Special grades of coal like coal bricks, Anthracite we import from South Africa. So, there is a
combination, we are sourcing coal from domestic sources as well as taking it from imports. We are
going to participate in the auction which is going to be held soon and depending as to how much of
success we have, we will decide how much to import and how much to continue to source from
domestic sources.

Latha: Chances are since Utkal B-1 has been set aside for power you will have to import more, what
is the plan since that was suppose to feed into Angul. What will be the plan since that is not available
now?

A: We have to see on a wider canvas the coal situation. The government wants to auction the coal
mines schedule 2, schedule 3 to start with. Later on the schedule 1 mines will also be offered on
auction. | feel that the whole landscape of coal production is going to set to change in the next 6-12
months’ time. | don’t think that the virgin mines will start producing within the 12 month timeframe
because it takes you certain time to make them productive. However, at least those which are under
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schedule 2 and schedule 3, they will start producing coal in the next 12 months’ time. So, | think we
have so far got so used to living in a regime of shortages of coal that we are not able to envisage a
situation where we will have surplus coal. | do feel that in a time from 12-24 months’ time that we are
going to have plenty of coal and there won’t be so much of clamour to get coal as we experience
today.

Source: www.moneycontrol.com

Interview of Chairman SAIL with Financial Express

Steel Authority of India has been battling weak steel demand for the past few years to maintain its
bottom line in the face of a broader slowdown in the economy. However, things now seem to be
looking up for the steel industry as the Narendra Modi government reportedly prepares to unleash
more reforms to stimulate economic revival. Not surprisingly, the Sail management sounds quite
bullish. In an interview to FE’s Noor Mohammad, Sail chairman CS Verma shares the PSU’s business
plans. Excerpts:

> How is the current business environment for the steel sector? Which sectors are driving
growth—infrastructure, construction or automobiles?
The market is expected to take an upturn in India, in the near future. All the key steel
consuming sectors—construction, infrastructure or automobiles are likely to see healthy
growth, thus, raising steel consumption. The initiatives taken by the new government,
especially in the field of infrastructure, augur well for the steel industry. The Make in India
campaign, FDI in defence, railways, etc., diesel price decontrol are such moves which will give
a push to industry. However, globally the current business environment for the steel industry is
challenging. The growth in production in China, the largest steel producer in the world, has
seen a slowdown.

b What is the medium-term outlook on steel demand in India?

We are bullish about the prospects of Indian steel industry over the medium term. We expect
the manufacturing sector will see a high growth phase, which would, in turn, stimulate higher
steel consumption. Moreover, the plan for infrastructure development, smart cities, freight
corridors, ports, etc should lead to sustained demand for steel in the next five years. Even a
modest recovery in overall GDP growth of 6% to 7% will increase the finished steel consumption
of India close to a level between 175 and 200 million tonnes in the next ten years, which would
be an addition of more than 100 milion tonnes from the current consumption level of around
74 million tonnes.

b What are your expectations from the next Union budget?
We look forward to a supportive and enabling framework for manufacturing and mining
sectors through interventions in the Union Budget or before that.

b How is the global market faring?
Chinese steel exports reached a record high of 9.72 million tonnes in Nov’14, surging by 94%
over Nov’13. Cumulative exports of steel from China during the first 11 months at 83.6 million
tonnes recorded a 47% growth over the same period last year. The impact of this increase in
Chinese exports is visible in major steel consuming economies, with steel production remaining
almost flat on an aggregate basis this year.

=< What is your capex target for this fiscal? Do you expect to meet the target?
Sail is currently undertaking modernisation and expansion activities in all its major plants/units in
order to enhance its hot metal production capacity to 23.5 million tonne, from the existing
level of 14 milion tonne with an investment of over Rs. 72,000 crore. In the last five years, a
capital expenditure of over Rs. 10,000 crore per annum has been made and the projected
capex target for this fiscal is Rs. 9,000 crore. Till now, Sail has operationalized projects/facilities
worth Rs. 31,800 crore. After the lighting up of the largest blast furnace of 4,160 cubic meters
at ISP, Burnpur, the integrated operations of 2.5 mtpa new steel plant at this location have
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commenced. This would be the second such large-volume blast furnace in Sail, after the first
one operationalised in the Rourkela Steel Plant in August, 2013. The integrated process route of
2.5 mtpa hot metal at the Rourkela Steel Plant has been operationalised and production is
being ramped up from these facilities. Thus, the going has been good this year with the targets
of integrated commissioning, as envisaged, completed.

> Are you satisfied with the company’s financial performance?
Sail registered an Ebitda of Rs. 1,498 crore for the July-Sept’14 quarter, which is 58% higher than
the corresponding period last year. During 2013-14, we achieved a PAT of Rs. 2,616 crore,
which was 21% higher compared to 2012-13. It is satisfactory, considering the challenging
environment. The capacity addition of Sail is fructifying at a time when the country is
witnessing improved economic sentiments and a renewed thrust on infrastructure building,
which will lead to an increased demand for steel. With production at Sail being ramped up,
we hope to be able to improve sales and financial performance in the coming quarters.
Source: The Financial Express

STEEL CHEMISTRY
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ALUMINUM

When added to molten steel,
mixes very quickly with any
undissolved oxygen and is
therefore considered one of
the most common
deoxidizers in making steel.
Aluminum also is used o
produce a fine grain structure
and to control grain growth

CARBON

It produces the properties in
steel that gives it such great
value. As carbon content
increases, there isa
comesponding increase in
tensile strength and hardness,
Additionally, as carbon
content increases, steel
becomes increasingly
responsive 1o heat reatment.

IRON

Although it lacks strength, is
very soft and ductile and
does not respond to heat
treatment of any degree. Iron
i4 the primary ¢lement in
steel. With the addition of
other alloying elements,
required mechanical
properties can be achieved,

PHOSPHORUS

It is seldom deliberately added
to steel but is carried as a
residual or incidental element.
When it is added it is usually
for the purpose of
machinability. Phosphorus 15
present in all steel and tends to
increase resistance to
cormosion while increasing

yield strength.

LEAD

It is used in steel to improve
machinability. In small
amounts of 0.15-0.3% and
finely divided & distributed, it
has no known effect on the
mechanical properties of steel.

v
SULFUR

It is usually found in all kind
of steel and like phosphorus is
considered for machinability.
The amount for this purpose is
usually from 0.06-0.3%.
Sulfur is considered the basic
element for free machining
steel. It is however detrimental
to the hot forming properties.

COBALT

Itis used to increase the red
hardness of steel. It adds
much life to a tool by its
ability to maintain hardness
and cutting ability when it's
hmgl ton dull red during a

CHROMIUM

Like carbon helps in increasing
the response (o heat treatment.
An increase in depth of
hardness is also noticed with its
use. When used in large
qulnlilis: it possesses a

& OF

MANGANESE

It 15 mext to carbon in its

importance in steel making. This
15 primarily because of its ability

to resist hot shorness or the
tendency to tear while being
forged or rolled. Manganese is
used in just about every steel
that is made. It increases
responsiveness to heal treatment
and acts as a deoxidizer.

SILICON

Tt is the most common
deoxidiring agent. In amounts
up to 1%, it has a marked
strengthening and toughening
effect. In higher amounts, it
produces electrical resistance
and gives high magnetic
permeability.

to
oxidation and erosion used in
conjunction with other alloys.
Chromium is one of the most
popular alloying elements.

MOLYBDENUM

It raises hot strength, hos
good i

COPPER

It is usually added in
amounts of 0.2- 0.3% and
‘helps steel resist
corrosion. It also helps in
some degree to increase
tensile and yields strength
‘with only a slight loss in
ductility.

NICKEL

Increases strength &

helps steel resist softening at
elevated temperatures. It is
used to a lange extent in
tools and dies intended for
the hot working of metal.

VANADIUM

Tt is a strong deoxidizer and
promotes fine grain
structure. It helps steel
Tesist softening at elevated
temperatures and seems (o
resist shock better than steel
without it.

in color, B
Source: Steel360 |

and has good
fatigue resistance. Steel
with nickel usually has
more impact resistance
than stecl where nickel is
absent. This is troe
especially at lower
lemperatures.

TUNGSTEN

Promotes red hardness and
hot strength in addition to
producing dense grain and a
keen culting edge. These
properties make Tungsten
Steel very useful for hot
working applications such as
cutting tools when the steel
is hot enough to be low red
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Iron ore prices at 5-year low on excess supply

Iron ore prices have declined to a five-year low
on faling demand from China and more of
oversupply from the world’s two largest miners,
BHP Billiton and Rio Tinto. After a high of $163 a
tonne in 2011, ore started falling as China, the
world’s largest consumer, ordered closure of
small and non-viable steel mills. Ore is currently
traded at $73 a tonne in the spot Chinese
market, a level not seen since September 20009.
The price decline has been 39 per cent in 2014.
Analysts forecast a further decline to $63-64 a
tonne on excavation in new mines. The falling
prices will directly benefit steel mills in India and
abroad. “The world market is expected to face
an oversupply of around 70 milion tonnes in

CHINA IRON ORE
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calendar year (CY) 2014, as compared to
almost negligible supply excess in 2013. BHP Biliton and Rio Tinto have intensified excavation on
existing mines and new mines have added their output. New origins like Iran and South Africa have
also started supplying ore to Chinese steel mills,” said Prakash Duvvuri, an analyst with Ore Team, a
Delhi-based research house.

JPMorgan has forecast the price to extend its decline. The bank lowered its forecast from the earlier
estimates by 24 per cent to average $67 a tonne in 2014 and 23 per cent lower than earlier estimates
at $65 a tonne in 2016. HSBC Holdings, reports said, forecast global seaborne iron ore supply to
exceed demand by 100 mt in CY 2014 as compared to a mere 16 mt in CY 2013. The bank forecast
the average iron ore price at $99 a tonne in 2014 and $85 a tonne in 2015. While mining activities
have been very slow in India, a 30 per cent export duty has made shipment of ore unviable. Barring a
small quantity exported from Odisha, there is no shipment at present from the country including from
Goa, which until a few years earlier was producing 90 mt annually of low-grade ore for export to
China. “There has been no iron ore export from October onwards, as falling prices make Indian
exports with 30 per cent duty unviable,” said R K Sharma, secretary general, Federation of Indian
Mineral Industries. Exports were 14.4 mt in 2013-14, a fall of 21.5 per cent from the 18.4 mt in 2012-13.
Source: Business Standard

Steel & Mines Ministry urges NMDC to aim for 75 million tonne production by 2018-19

Union steel & mines minister Narendra Singh Tomar has urged National Mineral Development
Corporation to aim for production of 75 million tonne of iron ore by 2018-19 and 100 million tonnes by
2020-21, to increase iron ore availability in the country. The target was assigned in a review meeting
with NMDC officials held in New Delhi recently. NMDC, the country's largest producer of iron ore
currently produced 30 mt of iron ore in 2013-14. It has been planning to raise production to 65 mt by
2018-19 and to 100 mt by 2025. NMDC will have to pre-pone its production targets to meet the
ministry's directive. At a meeting between company executives and ministry officials it was decided
to incorporate this target in the MoU that NMDC signs with the government. The minister has directed
NMDC to use all resources in its command, to achieve this ambitious target since raw material
availability at reasonable prices is essential for economic development of the country, a statement
issued by the ministry said. NMDC will have to pre-pone its production targets to achieve it. The
minister remarked that achieving the target will be the most important criterion while assessing the
PSU's performance. The move is aimed at enhancing availability of domestic iron ore and provide the
steel industry access to iron ore at reasonable prices. The government has set a target to raise annual
steel production to 300 million tonne by 2025, which will necessitate production of 500 million tonnes
of iron ore annually.

Source: Metaljunction
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HYDROCYCLONES: An overview

(An efficient and cost effective classification tool in a mineral processing plant)

By O.P. Gupta,* Executive Committee Member,
[IM Delhi Chapter

A hydrocyclone is a sizing & classifying device used in a mineral processing
(including desliming & dewatering) plant for separating particles by density/ size
using mainly centrifugal force. Hydrocycloning is one of the old methods and is still
widely used competitively for concentrating minerals.

A. Type of Hydrocyclones

There are mainly three types in which these hydrocyclones
function, namely:-

1. Solid - liquid hydrocyclones

2. Liquid - liquid hydrocyclones

3. Dense media hydrocyclones

These are further elaborated as below:-

Solid - liguid hydrocyclones

These types of hydrocyclones are designed and used to separate solids in
liquid suspension where solids have a higher specific gravity than the liquid.
In these, water is generally the main transport medium. The slurry containing
solids & liquid is introduced/pumped, under pressure tangentially in to the
upper, cylindrical section of the hydrocyclone. This causes the slurry to spin
inside the hydrocyclone, imparting centrifugal force on the suspended particles. The velocity at
which the water flows through the hydrocyclone determines the efficiency at which the particles are
separated from the water. Coarser particles with sufficient mass migrate toward the wall of the
hydrocyclone. The particles then spiral downward, and the larger particles are transported down to
the spigot of the hydrocyclone and are discharged out the bottom with a portion of the liquid. This
stream is called “underflow”.

A Single Unit of Hydrocyclone

As the slurry moves downward through the narrowing cone section of the hydrocyclone, a large
portion of the liquid turns inward and upward in a central vortex that discharges out the top of the
hydrocyclone. Finer particles with insufficient mass to make it to the wall move to the inner section of
the hydrocyclone, are entrained in this upward flow and discharge out the top. This stream is called
the “overflow”.

The mass split of solids between the underflow and overflow, for the same feed size distribution, can
be altered by changing external operational conditions such is feed concentration solids, or internally
by changing the vortex finder diameter or hydrocyclone configuration. An easy way to monitor a
solid-liquid hydrocyclone’s performance is to install a pressure gauge to ensure the unit operates at
the correct pressure.

The most common application for solid-liquid hydrocyclones in the mining industry’s mineral
benefication plant is to classify the ball mill discharge slurry in the closed circuit grinding system
before it is sent for flotation & minerals separation. In this, the cyclone underflow is recycled back to
the ball mill and the overflow moves down to the flotation circuit as flotation feed.

Liguid-liguid hydrocyclones

Liquid-liquid hydrocyclones separate immiscible liquids. As in solid-liquid hydrocyclones, feed enters
tangentially near the top and a density difference is required between the two liquid phases to be
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separated. Since one liquid will float on top of the other, the lower density liquid will report to the
hydrocyclone overflow, while the higher density liquid reports to the hydrocyclone underflow.

The factors that influence the performance of this type of hydrocyclones are:
1. The viscosity of the liquid

2. The level of solubility of the liquids within each other.

3. Slurry temperature

4. Degree of density difference between the two liquid types.

Between the two liquid phases, the density difference is usually quite small, and therefore, small
diameter hydrocyclones with special tail piece extensions are sufficient to impart enough centrifugal
force to drive the aqueous phase outward & down as underflow, while coalescing light-phase
droplets and sending them inward and upward through a so-called “reject” orifice as overflow.

Unlike solid-liquid hydrocyclones, the bulk of the flow in liquid-liquid hydrocyclones reports to the
underflow as cleaner, dense aqueous phase, while only a small portion of the incoming flow reports
to the overflow as concentrated, less dense, organic phase.

The most common application for liquid-liquid hydrocyclones in the mining industry is to separate
organic from elctrocyle in the solvent extraction & electro wining (SX/EW) process for copper
recovery.

Dense media hydrocyclones

Dense media hydrocyclones are used to produce a separation
between solid particles of different densities using a mechanism such
as relative density difference between valuable coal/minerals and
waste gangue minerals. The solids to be separated are mixed into a
media that has a density higher than water and pumped (or gravity
fed) into a hydrocyclone. The density of the media is adjusted to the
point where one or more solid species will float and one or more solid
species will sink.

Selection of dense media depends on the application. For example,
for coal — the generally used media consists of a mixture of water &
magnetite while ferrosilicon & water mixture media is used for higher 3
density separation applications such as diamond, iron ore, platinum A Cluser of Hydrocyclones
and base metals.

Since the separation in a dense media hydrocyclone is primarily governed by the density of the
media, large diameter, high capacity hydrocyclones are after used in these applications. In very
large installations globally, individual hydrocyclones of sizes upto 1500 mm diameter are now used in
dense media separation.

Dense media hydrocyclone are commonly used in the coal industry to wash raw coal and in
diamond mining to beneficiate/concentrate diamonds.

B. Applications of hydrocyclones
Hydrocyclones can be divided into three major application categories, namely: Classification,
desliming and dewatering.

Classification hydrocyclones

This category of hydrocyclone generally separates or classify on particle size, and the classification
range is based on what size particle needs to be removed from the flow. Depending on the
application, classification normally applies to cut sizes ranging from 20 um to 250 um.

These hydrocyclones are used for classification in mill circuits, where a stream needs to be separated
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into two distinct size ranges suitable for the downstream equipment. The single largest application of
SAG (Semi-autogenous grinding)/ ball mill discharge in the closed circuit grinding process to liberate
minerals from ore. In the ball mill grinding circuit, hydrocyclone classify ball mill discharge sending the
finer material out the overflow to flotation and the coarse material out underflow and back to the
primary ball mill.

Hydrocyclones used in backfill applications and in construction of taiing dams are also seen as
classification hydrocyclones.

Desliming hydrocyclones

These are used where slimes need to be removed from a slurry stream before being processed
further. The design is slightly different from classification hydrocyclones in terms of operating pressure
and length of the unit.

The definition of slimes depends on the industry the unit is used in — for example, in the coal industry,
slimes are defined as particles having a size smaller than 106 um, while in the heavy minerals industry,
slimes are defined as particles having a size smaller than 45 um.

Dewatering hydrocyclones

Dewatering hydrocyclones are used where the prime objective is the removal of water with as little
loss of solids as possible to the overflow. Thus, 100% (or as much as possible) of the solids should report
to the overflow. The solids split to underflow, as well as the water split to overflow, is dictated by the
particle size distribution. Therefore, the selection of dewatering hydrocyclones must where possible
be based on correct feed size distribution.

Dewatering hydrocyclones are used on heavy mineral product stockpiles, chrome product
stockpiles, mill circuits and sand washing plants.

C. Selecting factors

The single biggest factor affecting separation/classification in a hydrocyclone is its diameter.
Hydrocyclones are sized based on the separation size requested in the process. There is a relationship
between hydrocyclone diameter and cut point, as larger hydrocyclones cut coarser than smaller
diameter hydrocyclones.

Separation requirements in a grinding circuit are normally expressed in terms of a P80. The P80 is the
micron size that 80% of the overflow solids will pass through. For example, a P80 of 75 um means that
80% of the solids in the hydrocyclone overflow are smaller than 75um. Typically, there is a minimum (or
specific) solids concentration required of the hydrocyclones overflow before it can be sent to
flotation or other downstream process.

Knowing the required P80 and overflow concentration (% solids), as well as the recirculating load in a
grinding circuit or tonnage of underflow solids returning to the mill divided by the new feed tonnage
to the circuit — hydrocyclones can be selected to produce the desired overflow product.

Recirculating load is mainly a function of the mill’s capacity to grind and must be estimated and
provided by the mill manufacturer in order to properly size a hydrocyclone cluster.

The preference for a single hydrocyclone or multiple small-diameter units housed in a distributor
arrangement should also be determined. A single unit minimises the cost, while multiple small units
maximise the efficiency under varying conditions as hydrocyclones can be opened or closed.
Hence, with projects becoming more price - sensitive the trade-off between fewer hydrocyclones of
larges diameter verses multiple hydrocyclones of smaller diameter remains a contentious point. Also,
with safety becoming more paramount, the use of larger-diameter hydrocyclones may not find
favour with some mines due to the difficulty in maintaining and replacing these sizes of units. Cluster
units allow for standby units to be incorporated, which increases availability and maintenance is
generally easier since these units are smaller in diameter and therefore lighter.
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However, new projects being investigated call for ever-increasing tonnages and volumetric flow
rates and the use of larger-diameter hydrocyclones for these types of process may be more suitable
compared with cluster units, mainly due to the shear volumes that need to be processed.

D. Advantages and disadvantages of hydrocyclones

Advantages

Hydrocyclones have some advantages our alternative classification equipment such as screens
including their low capital cost & small footprint. They require relatively less space than other
equipment, usually use less water and have a higher output. Since there is no vibration, the support
structures for hydrocyclones are also cheaper compared with equipment that includes vibration.

They are easy to operate and maintain with no moving parts. They are also efficient with no head loss
build-up or clogging during separation. As they have no moving parts, hydrocyclones are
maintenance friendly and provide high plant availability & low costs to maintain.

Unlike screens, hydrocyclone systems typically have spare hydrocyclone capacity built into a multi-
cyclone cluster, allowing for continuous operation by valving out a malfunctioning hydrocyclone for
maintenance and valving in a spare hydrocyclone.

Disadvantages

However, hydrocyclones have disadvantages as well. They are not perfect separators — a small
amount of coarse material can get misplaced to the overflow, while a portion of the fine material
reports with the coarse material to the underflow. But, well performing hydrocyclones overcome this
problem and can reduce the quantity of misplaced particles significantly.

E. Hydrocyclone Manufacturers

Following are some of the key hydrocyclones “makes” / manufacturers, globally:
U FL Smidth Krebs hydrocyclones

GIW hydrocyclones

Multotec hydrocyclones

Netafim makes hydrocyclones

c CcC Cc

Weir Minerals hydrocyclones
F. Conclusion

The paper has reviewed various types of hydrocyclones and technologies available for classification.
Use of hydrocyclones has advantages over other types of classification equipment for considerations
of separation efficiency, ease of operation & maintenance and plant availability, operational
flexibility, space requirement and capital cost. Even today, it is the best option available, unless or
otherwise for other specified considerations. The demand of these hydrocyclones is met in India by
local manufacturing with technology support/ collaboration from overseas manufacturers and also
through import, mainly for Krebs & Multotec makes.

*Formerly with Hindustan Zinc Ltd; Zambia Consolidated Copper Mines Ltd, Zambia and Kenya Fluorspar Company
Ltd, Kenya and carries a very rich experience in mineral processing & Beneficiation.

Email: opg2729@gmail.com, Mob: 09910040532
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supply 2.5 milion tonne of iron ore to the units that have signed MoUs (memorandum of
understanding) with the state government. OMC will offer the iron ore as long-term linkage to the
MoU signed steel players. A majority of such units have not been allotted captive mines and are
operating without ore linkages. The committed quantity would be supplied to 18 steel units before
the end of this fiscal. Steel industries that would benefit from the move are Bhushan Steel Ltd, Bhushan
Power & Steel Ltd, Jindal Steel & Power Ltd (JSPL), Visa Steel and Nilachal Ispat Nigam Ltd (NINL). “As
per a decision of the State Cabinet, 50 per cent of OMC’s iron ore output would be reserved for state
based steel industries while the rest 50 per cent would be put to e-auction. Before the end of this
fiscal, OMC is in a position to offer 2.5 million tonne iron ore to state based units. We have a long-term
plan to ramp up OMC’s iron ore production to 20 million tonne in the next three years. As OMC’s
output goes up, it will be in a position to supply more amount of iron ore,” said Pradipta K Mohapatra,
chairman of OMC.

Though 31 out of 48 MoU signed steel units have commenced partial or full scale production, they
are struggling to keep their operations afloat due to raw material scarcity. A few days back JSPL
chairman Naveen Jindal during his visit to Odisha had hinted at the possibility of iron ore imports. Tata
Steel was also staring at imports after two of its big mines in Odisha- Joda east and Katamati, that
contribute nearly two-thirds of its ore output, went under suspension for expiry of statutory clearances.
Out of the agreed quantum of 2.5 million tonne of iron ore, 60 per cent would be alloted for steel
made through the blast furnace route and the rest 40 per cent via DRI (direct reduced iron) route.
The agreed quantum is 50 per cent of OMC’s iron ore output expected to be five million tonne this
fiscal. Of all the applicants, three companies having iron ore leases have applied for the long-term
linkage- Essar Steel, JSPL and Adhunik Metaliks Ltd. Government data showed Essar Steel is having a
lease outside the state whose consent to operate, mining scheme and environmental clearance are
not valid. Though JSPL has a lease called TRB mines, it is not meant for captive use and hence
production from this mine has not been deducted from the company’s iron ore requirement. Adhunik
Metaliks has a mining lease with a capacity of 120,000 tonne per annum with valid consent to
operate, mining scheme and environmental clearance. This quantity has been deducted while
computing the steel company’s iron ore requirement.

Source: Metaljunction
Steel Ministry looking at merging small PSU units with bigger ones
With eight companies under its administrative control, Steel Ministry has started discussions on
merging smaller units with the bigger PSUs, including MSTC with Ferro Scrap Nigam Ltd (FSNL). "Our
secretary has directed to study the feasibility of merger of MSTC and FSNL. A discussion is going on in
Ministry regarding smaller units," the ministry informed the Standing Committee on Coal and Steel. The
committee, which tabled its report in the Lok Sabha recently, said the issue of merger of small units
came up for discussions during oral evidence. "In a post evidence reply, the Ministry have informed
the Committee that feasibility of merger of smaller PSUs would be examined taking into account the
desirability, shareholding pattern, functions and other aspects of the larger entities," the report said.
Steel Ministry has eight companies -- SAILBSE 0.06 %, RINL, NMDC, MoilBSE 0.42 %, KIOCL, HSCL,
MECON and MSTC -- under its administrative control. FSNL's 100 per cent equity is with MSTC. SAIL,
RINL and NMDCBSE 0.82 % are the major PSUs. "The Secretary, Ministry of Steel, was candid enough to
admit during evidence that a study has been conducted to look into the matter of repositioning of
MSTC and FSNL," the report said. MSTC is the holding company of FSNL. While FSNL is into selling of
scrap; MSTC is in the business of e-commerce. The Committee recommended that an extensive study
should be undertaken regarding other PSUs under the administrative control of the Steel Ministry
within the next three months. Stating that it was concerned to observe that "at times the issue
regarding chances of survival of smaller companies crops up", the Committee felt that "due to
smaller units, a lot of expenditure is incurred under the non-plan head..."

Source: The Economic Times
India’s steel production grows by 4.8% in November
India’s steel production grew by 4.8 per cent against the world average of 0.1 per cent expansion in
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Maintaining its dominant position in the Indian steel market, SAIL is continually improving to reach new heights of
world - class product portfolio with enhanced capacities, backed by sustainable processes & practices.
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STEEL AUTHORITY OF INDIA LIMITED

www.sail.co.in

There's a little bit of SAIL in everbody's life
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