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Recyclables must be seen
as the precious Seventh
Resource

Over the past 20 years, the use of the steel
industry’s by-products has increased significantly.
Waste as a valuable resource has broadly been
embraced by all stakeholders. The concept of
3R’s - Reduce, Re-Use and Recycle has widely
been used to further the cause of a circular
economy and sustainable development across
the steel industry. Innovative technology
developments and synergies with other
industries have brought the steel industry ever
closer to its goal of zero waste to landfill.
By-products from the steel industry have many
uses within the industry itself, in other industries
and in wider society. In some cases, it is the
physical properties that determine the use, such
as steelmaking slag used as aggregates in road
construction and blast furnace slag as an
important resource for the cement industry.
Valuable ferrous metals can also be recovered
from slag and recycled within the steel making
process or used by secondary steel
manufacturing industries for further value
addition.
Technological development in the production
and processing phases, with the aim of producing
by-products with uniform and improved
properties, is a continuing effort that will further
increase co-product usage rates and more
importantly, expand their use by improving the
quality of the materials recovered.
Beneficial use of steelmaking by-products will
reduce the energy required and the resulting
emissions while making equivalent products.
Their use should, therefore, be given preferential
treatment, or at least be encouraged.

36
Flat Product Scrap

40
Coal By-Products

Furthermore,
the
development
of
international/regional quality standards for
applications of by-products is a key priority for
our team along with other stakeholders in the
eco-system, including local and national
government bodies.

Recyclables must be seen as the precious
Seventh Resource and not something useless
for landfill. The use of by-products has
contributed to a material efficiency rate in the
steel industry of 96.3% worldwide (average of all
steel industry efficiency rates). Our goal is the
100% efficient use of raw materials and zero
waste.
Minimizing waste and ensuring resources
remain in use for as long as possible are key to
achieving a sustainable circular economy. For
example, replacing Portland cement with slag
cement in concrete can manufacture concrete
and its constituent materials.
There is a need for a holistic approach in the use
of by-products where all environmental, energy
and resource aspects are considered. There
should be strong support for the use of
by-products in legislation and the development
of new applications for the same.
The use of by-products should be encouraged,
thereby saving natural resources and energy.
Our objective is to be the “World Steel
Benchmark in creating value from waste”. I am
excited to be a part of the effort and hope to
bring our vision closer to reality. This product
brochure aims to share information with all our
valued customers and stakeholders about our
innovative by-products.

Prabhat Kumar
Executive-In-Charge
Industrial By-Products Management Division
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The world of Tata Steel is one without boundaries - growing, changing and challenging; a world that
embraces different skills, continuous innovation, sustainable growth and a better quality of life. We touch
the lives of millions of people across the world every day with the steel we produce. There are ways in
which Tata Steel has affected your life today, though you may not know it. From the vehicle you drive, to
the house you live in, from the bridges you cross, to the hand tools that you use, we strive to deliver
unparalleled quality through our customized value-added solutions to make your life easier. This is made
possible by our commitment to a culture of continuous improvement, through which we drive
operational excellence in processes, products and people.
Tata Steel is currently the world’s second-most geographically diversified steel producer. We are one of
the few steel operations that are fully integrated - from mining to the manufacturing and marketing of
finished products. Continuous improvement in our product and service portfolio, along with success in
value creating initiatives for customers, allow us to serve global growth markets. Today, we operate in 26
countries and have a commercial presence in over 50 countries with employees across five continents.
And the numbers are growing.
Our raw material operations are spread across India which help us to be self-sufficient in steel production.

ABOUT
TATA STEEL

Tata Steel was established in India as Asia’s first integrated private steel company in 1907. With this, we
also developed India’s first industrial city at Jamshedpur. Today, we are among the leading global steel
companies. Our annual crude steel capacity across Indian operations is nearly 13 MnTPA. We have also
set up our second greenfield steel plant in the eastern state of Odisha; commissioning the first phase
(3 MnTPA) of 6 MnTPA capacity in 2016. We possess and operate captive mines that help us maintain
cost-competitiveness and production efficiencies through uninterrupted supply of raw materials.
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Industrial By-Products Management Division (IBMD) deals in a variety of
by-products in the entire value chain of the steel company, starting from raw
materials right up to finished products. It operates on the 3R principle
(Reduce-Reuse-Recycle), thereby ensuring adequate contribution towards
the green journey of Tata Steel. IBMD handles - 14 MTPA of by-products
spanning across 20+ product categories comprising more than 250+
SKUs. The total sales volume is 10 MTPA.
With the objective of harnessing ‘Value from waste & by-products’, IBMD
is committed to becoming a knowledge-driven business unit leveraging
digital and innovation as key pillars. The division has also ventured into
downstream value enhancement of its products, which serve as quality
benchmarks in the industry. This, in turn, offers immense opportunities to the
customers and prospective entrepreneurs for business and collaboration.

ABOUT
IBMD

IBMD’s Achievements
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Regional Winners at Tata
Innovista amongst Tata
Group companies, for
project on ‘Unleashing the
Potential of By-Products:
Tata Ferroshots’ in March,
2017
Green Pro Certification of
GGBS in October, 2017

Recognized and
awarded ‘Global Slag
Company of the Year’
for developing
innovative Slag
applications at Global
Slag Conference in
March, 2019

Tata Nirman brand
adjudged the Winner
under the category ‘Green
Building Material for AAC
Blocks/Bricks & Others’ in
February, 2019

IBMD Value Chain
Raw Materials

Iron Making

Steel Manufacturing

Sinter Making
Ore Mining

Billet Caster

Long Rolling Mill

Pellet Making
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Coal Mining

Coke Making

Blast Furnace

LD Steel Making

Slab Caster

Flat Rolling Mill

Our Offerings
FP Scrap
LD Slag
Middlings

Tailings

Coal Tar

Ferroshots

BF Slag

Zinc
MRP Scrap

Rejects
Sulphur

Pooled Iron

GGBS

Iron Oxide

FERROSHOTS
Tata FerroshotsTM is a quality product from Tata Steel produced using state-of-the-art technology. It delivers
unmatched savings and unprecedented value and has set its footprints in the secondary steel market. Tata
FerroshotsTM is Granulated Pig Iron (GPI), solidified by cooling in water. Its inherent properties lead to better
yield, higher productivity and lower energy cost as compared to traditional Pig Iron, Scrap or DRI. The process
of manufacturing is environment friendly and safe. It can be used to replace Pig Iron, Scrap or DRI in induction
furnaces, electric arc furnaces and basic oxygen furnaces.

Specifications
Physical Properties

METALLICS

Bulk Density

~ 4000 kg/m3

Colour

Metallic Grey

Size

5 - 25 mm
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Chemical Properties
Item

Unit

Min

Max

Fe

%

94

95

Carbon

%

4

4.75

Silicon

%

0.5

1.3

Others

%

0.19

0.35

* Detailed Chemical Composition can be made available on request

Manufacturing Process
Tata Ferroshots: Comparative Advantages

Coking Coal

Product

Size
Density

Bulk
Density
(gm/cm3)

Fe
Recovery
(%)

Mixing &
Pilferages
(%)

Energy
Consumption
per MT

DRI/Sponge
Iton

7 - 20 mm

1.9

81 - 83

3-5

480 KWh

Pooled Iron

30 mm 400 mm

3.1

88 - 90

2-3

420 KWh

Pig Iron

5 - 25 kg

3.4

94 - 95

1-3

390 KWh

Scrap

2x2 ft (max)

0.9

98

1-2

340 KWh

Tata
FerroshotsTM

5 - 25 mm

4

94 - 95

0

270 KWh

Iron Ore

Blast Furnace

Wrought Iron

Flux
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Tata FerroshotsTM

Granulation Process

Torpedo Arrival at the Tata FerroshotsTM Plant
The hot metal arrives at the
Tata FerroshotsTM granulation plant from
upsteam processing in a torpedo ladle car.

Starting of Mechanical Equipment
The start command for the mechanical
equipment initiates and starts a predefined
sequence necessary to perform granulation.

Tata FerroshotsTM
Granulation of Pig Iron
Liquid pig iron is fed into the system
which is balanced with cooling water to
obtain a steady rate of granulation. This is
required to secure safe operating
conditions.

Tata FerroshotsTM Granulation start up
The Tata Ferroshots TM plant is ready to
receive liquid metal, poured from
the torpedo into the tundish, until its
operational level is reached. Then the
granulation starts and its rate is controlled
by the metal head/ferrostatic pressure in
the tundish in combination with the tundish
nozzle diameter.

Applications
Tata Ferroshots are used by secondary steel manufacturers to produce ingots, billets and TMT rebars.
1.

Induction Furnace (IF)/Electric Arc Furnace (EAF)







2.

Suitable to load in scrap bucket (high density, valuable for efficient charging)
Charging with power lowers tap to tap time
High carbon content
Promotes slag foaming and reduced power consumption
High metallic content and small size reduces risk for electrode breakage
Reduces the chance of furnace lining damage due to small and uniform size

Cupola Furnaces used in Foundries





Excellent cooling scrap-neutral composition
Suitable to load in scrap skip (high density and efficient magnet loading)
Possible to feed continuously for temperature control during blowing
Small size ensures rapid melting and dissolution-No late carbon boils

Billets
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Service Offerings
1. Better Yield


Induction Furnace



High metallic yield
Inert during shipping and storage

2. Safety


Improved safety in melting and handling

3. Consistent Quality



Certified chemical composition
No off-chemistry or Slag-based material

4. Improved Productivity





Electric Arc Furnace

Cupola Furnace

Smaller granules lead to excellent pre-heating
properties and fast melting/dissolution
High bulk density and efficient charging
Better energy saving with reduced power consumption

Pooled Iron is one of the key by-products sold by IBMD and it is a well-accepted and established product in
the secondary steel market, which is dominated by induction furnaces and electric are furnaces. It is a variant
of solidified hot metal generated on arising basis due to imbalance in downstream steel making. It is prepared
by pouring excess hot metal into open pits and then allowing them to cool. It is then processed using
drop-ball and rock breaker to break the bigger chunks of pooled iron into sizes suitable for furnaces. It serves
as a substitute for cast iron source (with carbon content) in induction furnaces and electric arc furnaces.

MRP Scrap
MRP Scrap is generated through screening and magnetic separation of Steel making Slag that originates in
the process of primary steel-making/refining.
IBMD sells MRP Scrap via the auction route. MRP Scrap is of various sizes but mainly of 2 types 

Iron Scrap



Steel Scrap

MRP SCRAP

POOLED IRON

Pooled Iron

Specifications
The typical specifications of MRP Scrap (20 - 80 mm) are:

Specifications

Chemical Analysis (20 - 80 mm) Steel Scrap
Physical Properties

State

Solid Chunks

Weight

150 - 300 kg

Colour

Metallic Grey

Fe %

CaO %

SiO2 %

P%

MgO %

MnO %

C%

S%

60 - 65

10 - 12

2.5 - 5

0.1 - 0.3

2.5 - 6

1.5 - 3

0.2 - 0.8

0.05 - 0.1

Chemical Properties
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Item

Unit

Min

Max

Fe

%

94

95

Carbon

%

3.9

4.75

Silicon

%

4

1.5

Others

%

0.17

0.45

Sampling Procedure

As per Pig Iron IS 2084:1991

Testing Frequency

Daily (per Cast)
* Detailed Chemical Composition can be made available on request

Delivery Conditions
Mode of Dispatch

Truck/Container/Rake

Packing & Bundling

Loose Form

Applications
Pooled Iron is used by secondary steel industries to arrive at the following end products:


Ingots



Billets



Rebars



Mild steel castings



Medium and light household steel goods

Applications
MRP Scrap is used by steel manufacturers for producing
Ingots, Billets and TMT Rebars.
• Cast Iron (high C) generally in the form of Ferroshots, Pig
Iron or Pooled Iron is firstly charged into the furnace,
following which a hot metal bath is created.
• Subsequently, Sponge Iron is charged. While charging
Sponge Iron, MRP Scrap, which serves as a supplement, is
also charged. In simpler terms, MRP Scrap serves as a
replacement for Sponge Iron in the charge-mix depending
on its Met Fe% ranging from 30% to 65%.
• The proportion of MRP scrap in the charge mix depends on
the commercial viability of its different SKUs when
benchmarked with sponge iron/scrap.
• Prior to charging, MRP scrap can further be purified
through additional screening, drumming and wet milling
which would increase the met Fe% and make further
commercial sense to be used in furnaces.

BF SLAG

Blast Furnace Slag
Iron ore, iron scrap and fluxes (limestone and/or dolomite) along with coke as fuel are charged into
a blast furnace to produce iron. The coke is combusted to produce carbon monoxide, which reduces
the iron ore to molten iron products. These molten iron products can be cast into iron products, but
is most often used as a feedstock for steel production.
Blast Furnace Slag is a non-metallic by-product produced in the process of iron making. It consists
primarily of silicates, alumino-silicates and calcium-alumina-silicates. The molten slag, which
absorbs much of the sulphur from the charge, comprises about 20% by mass of iron production.
Different forms of slag are produced depending on the method used to cool the molten slag. These
products mainly include Air-Cooled Blast Furnace Slag and Granulated Blast Furnace Slag.

SLAG



Granulated Blast Furnace Slag - The molten slag is cooled and solidified by rapid water
quenching to a glassy state; little or no crystallization occurs. This process results in the
formation of sand size (or frit-like) fragments, usually with some friable clinker like material. The
physical structure and gradation of granulated slag depends on the chemical composition of
the slag, its temperature at the time of water quenching and the method of production.
Granulated Blast Furnace Slag, when crushed or milled to very fine cement-sized particles,
produces Ground Granulated Blast Furnace Slag (GGBS). GGBS has cementitious properties and
can be used as a partial replacement for or additive to Portland Cement.



Air-Cooled Blast Furnace Slag - If the liquid slag is poured into beds and slowly cooled under
ambient conditions, a crystalline structure is formed and a hard, lump slag is produced, which
is subsequently crushed and screened.

Manufacturing Process

Blast
Furnace
Gasses

Coke, Iron
ore, and
Limestone

Drying Unit
Hot Air to Chimney

Molten Slag

Hot Air

Slag Runner

Spinning Cup

Slag Notch

Tap
Hole
MoltenIron

Blast Furnace

Static Water
Jacket
Modified Fluidised Bed
Granulated Slag

Granulation Unit

Cooling Air-In

Directly
dispatched
to Cement
Manufacturing
Plant

19

Our well equipped Slag Granulation Technology

Specifications
Physical Properties

Better Slag
Granulation =>
Better Grindability

Environment
Friendly Technology

Slurry
Transportation
Technology

Excellent
Dewatering
System

Continuous
Filtration Tank
promotes a low
Water-to-Slag
Ratio

Good Heat
transfers Fast
Cooling with high
Slag Density

Characteristics

Amicable relationship with railways
ensures efficient logistics

Dimensions

0 - 10 mm

Colour

Whitish Grey

Item
SiO2
FeO
CaO
MnO
Al2O3
Sulphur
MgO
TiO2
(CaO+MgO+Al2O3)/SiO2
Moisture (Dry Slag)
Moisture (Wet Slag)
Insoluble Residue
Loss of Ignition
Size under 10

Unit
%
%
%
%
%
%
%
%

Min
32
0.20
32
0.02
16
0.10
6
0.50
1.60

%
%
%
%
%

0.70
0.00
100.00

Glass Content
Sampling Procedure
Testing Frequency

%

90.00

Max
38
2.00
38
0.5
22
1.20
11
1.20
2.00
2
14
4.00
0.00
100.00

Remarks

IS12089 : Max - 5%

IS12089 : Max - 17%
IS12089 : Min - 1%

IS12089 : Max - 5%
IS12089 : Lumps> 50%
Max - 5%
IS12089 : Min - 85%

As per IS12089
Weekly

Delivery Conditions

Good granulation leads to better grindability

Controlled moisture leads to savings in
material cost and hence lesser idle freight

Solid Granules

Chemical Properties

Improved Slag
Utilization

Better Glass content and Technical Delivery Conditions (TDC)
guarantee reliability, leading to quality cement production

State

Mode of Dispatch

Rakes or Trucks

Packing/Bundling

Open

Applications
Blast Furnace Slag is utilized by cement manufacturers for producing Portland Slag Cement (PSC). It is a blended
cement, which is most suitable for infrastructure projects because of its high flexural strength. It is manufactured by
either inter-grinding in the Portland Cement Clinker, Gypsum & Granulated Slag or blending the Ground Granulated
Blast Furnace Slag (GGBS) with Ordinary Portland Cement by means of mechanical blenders. At Tata Steel, we
believe in offering services along with the products. Our Blast Furnace Slag is highly consistent in quality and also
adheres to the specifications required for producing the necessary grade of PSC.
PSC’s inherent chemistry gives it several advantages over ordinary cement. Apart from being environment- friendly,
it offers:






High compressive strength
Excellent resistance to chloride & sulphate attacks
Low risk of cracking
Improved workability
Better compatibility with all types of admixtures






Superior finish
Ease of pumping
Better resistance against alkali-silica reaction
Minimized shrinkage cracks
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ACBS

Air-Cooled Blast Furnace Slag

Physical Properties

Air-Cooled Blast Furnace Slag (ACBF) is produced through slow solidification of molten Blast
Furnace Slag under atmospheric conditions, resulting in crystalline and vesicular structure. ACBF is
hard in nature but can be crushed and screened to produce an angular coarse aggregate.

Following are the physical properties of ACBF produced by Tata Steel

How is it generated?



Available in angular, cubical vesicular form



The glass content of ACBF varies from 20% - 30%



It has a rough surface texture giving good frictional properties and good adhesion to bituminous
and cement binders



It has a low coefficient of thermal expansion, making it fire resistant

Chemical Properties
Assay Value (%)
Elements/
Compounds

Iron Ore (Iron Oxide,
Silica & Alumina) in
Blast Furnace at
13000C - 16000C

Coke

Blast Furnace Slag

Fluxing Agents
(Limestone &
Dolomite)

Pig Iron
Steel Scrap

Air-Cooled

Pelletised/
Granulated

Expanded/
Foamed

Steel Production

+65
mm

-65 + 40
mm

-40 + 20
mm

-20 + 10
mm

-10
mm

Fe(T)

4.18

4.34

6.62

8.02

4.47

FeO

2.06

2.58

2.32

3.74

3.87

Fe(M)

0.8

0.4

1

1

1.6

CaO

42.17

39.68

40.92

43.5

43.03

SiO2

24.1

25.74

22.02

20.04

21.75

S

0.306

0.375

0.369

0.208

0.436

MgO

8.82

9.46

9.14

7.67

8.73

MnO

0.13

0.07

0.13

0.34

0.17

AI2O3

15.52

16.49

15.64

13.64

15.46

P2O5

1.39

0.94

1.23

2.06

1.49

Cr2O3

0.11

0.1

0.15

0.15

0.14

K2O

0.524

0.48

0.51

0.454

0.532

TiO2

0.78

0.76

0.78

0.84

0.82

Na2O

0.139

0.24

0.19

0.136

0.144

C

0.238

0.246

0.249

0.638

0.652

Free Lime

0.44

0.35

0.5

0.6

0.6

L0I

0.04

0.24

0.13

0.96

1.75
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LD SLAG

Applications

LD Slag

Raw material for Mineral Wool

LD Slag, a by-product of the steel making process is produced during the separation of molten Steel
Slag from impurities in steel-making furnaces. Slag being a complex solution of silicates and oxides is
lighter and hence, floats on top of the molten mass of steel. It is then tapped into a slag pot which
solidifies on cooling and is then separated.

Mineral Wool is a high-quality, versatile fibre suitable for a variety of applications, including ceiling tiles,
insulation, asphalt, cementitious reinforcement, friction products, fire protection systems, adhesives,
and fillers.

The free metallics are magnetically separated and the non-metallic slag left after this is segregated in
different sizes based on the usages.
Steel Slag production rate is normally 140 to 160 kilos per ton of Crude Steel produced.

Manufacturing Process
Iron and Steel making are subject to permanent process and quality controls. Deliberate control of the
steel manufacturing process influence both the quality of the Steel and the Slag. The quality assurance
for LD Slag is subject to standardized in-house production controls, as well as external monitoring. A
comprehensive range of chemical examinations are carried out to ensure the quality of LD Slag and
are used as the basis for process controls.

Mineral Wool

The non-metallic Slag obtained is then processed to make it usable for other applications.

Aggregate in Road Making
Air-Cooled Blast Furnace Slag demonstrates good friction, stripping and wear resistance. ACBF is also
included in Indian Standards (IS Codes) for use as a replacement of natural aggregates in different
pavement layers.
Apart from the above applications, ACBF can also be used as an aggregate in light-weight concrete.

Steel Melting Shop
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Specifications
Primarily, Steel Slag consists of Oxides of Calcium, Magnesium, Manganese etc. in various combinations
as shown. The cooling process of Steel Slag is responsible for different physical properties of Slag.

% T/Fe

% Met Fe

16 - 18

<1

% CaO % SiO2
44 - 52

12 - 14

% P % MGO % MnO % AI2O3 % TiO2

% Cr2O3

1 - 1.8

0.02 - 0.10

3-4

0.4 - 0.6

0.6 - 1.2

0.8 - 1.2

The properties of Tata Aggreto which support its usage
as an aggregate are as follows:

Chemical
Properties



Applications



Physical
Properties

High basicity
Soluble silicate content





Branded product made of LD Slag for usage as a replacement of
aggregates in road making



Angular shape
Rough surface texture
High bulk specific gravity
Moderate water
absorbtion

Mechanical
Properties





Good abrasion resistance
Good soundness
High bearing strength

Tata Aggreto undergoes crushing and screening into different size fractions ranging from 6 - 65 mm with
sub-fractions of 6 - 20 mm, 20 - 40 mm and 40 - 65 mm used in combination for different layers of road.
Material is weathered (also called ageing) to limit the expansion due to presence of free lime within 2%.
The water used for weathering is obtained from rain water harvesting. The completion of ageing is
established through an expansion test. Other quality parameters are verified through a number of tests
like grain size distribution, resistance to crushing and abrasion test. After qualifying on all the requisite
quality parameters, the product is offered in the market.
Processed Steel Slag is an ideal material for roads. It can used as a replacement of natural aggregates in all
the layers of road making vis-a-vis – Subgrade Layer, Sub-Base Layer, Base Layer & Bituminous Layers.

Benefits
Better quality enables superior pavement
quality





High angular shape for better interlocking
Rough surface texture for better skid resistance
Better soundness for lesser disintegration
Design optimization for lower crust thickness

Easy availability to expedite project progress





Available in ready-to-use form hence
eliminating the delay in getting mining permits,
environment clearances, crushing and screening
Conservation of natural resources
Royalty challan not required

Bituminous
Concrete (BC)
Dense
Bituminous
Macadam
(DBM)
Wet Mix
Macadam
(WMM)
Granular Sub
Base (GSB)
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Advantages of Tata Aggreto in Pavement Construction
Tata Aggreto has a series of advantages over natural aggregates.

Test Results
Properties
Tested

North
Specification

Aggregate Impact
Value

Tata
Aggreto in
comparison
with Natural
Aggregate

Benefits of
Tata Aggreto

Natural
Aggregate

Tata
Aggreto

Max 27%

15.64%

11.75%

Better resistance to
fracture under pressure

Los Angles
Abrasion Value

Max 30%

15.23%

11.26%

Low surface course wearing
due to movement of traffic

Combined (EI + FI)
Index

Max 30%

24.2%

8.09%

Less probability of aggregates
breaking under impact

Stripping

Minimum retained
coating 95%

98.5%

99%

Less wearing off of
bitumen from surface

Global Examples

Branded product made of LD Slag for Fly Ash Bricks
and Clinker Making

Examples of Roads that have been made using LD Slag:

Brick ki Taaqat | Cement Ki Taaqat | Imarat Ki Taaqat

Global Examples

The process for making Fly Ash Bricks using Tata Nirman

Filler

Himeji Higashi Ramp on
Sanyo Expressway

Highway 170,
Osaka Loop Line

Asphalt Paving
Work in Kobe City

Placement of 9.5 mm Steel
Slag Hulman Boulevard

Fly Ash

40% - 60

LD Slag

<44%

%

Crusher
Dust
Bad Dust
Sand

Fly Ash
Bricks

%

<10

Lime

Our LD Slag Usage in Different Roads:

Binder

Gypsum

5%

Mixer

Conveyer

%

- 10
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OPC/PSC
GGBS

Final Bricks

Press Shop

The advantages of using Tata Nirman in Fly Ash Bricks are:

Top Surface of Bituminous Concrete (BC)
of Dimna Mango Road in Jamshedpur

Top Surface of Granular
Sub-base (GSB) of NH-33



Fly Ash Brick is an eco-friendly product because it uses fly ash, which is a waste product of
thermal power plants. However, it also uses sand which is a natural resource. Since, sand
mining is being heavily discouraged, using LD Slag as a substitute for sand makes the brick
more eco-friendly and economical.



LD Slag also contains free lime. Therefore, it can
partially substitute lime as a binding material
in Fly Ash bricks.



The Fly Ash bricks made out of LD Slag are of
superior quality and greater strength than that
of red bricks.



Government regulations in most of the states
promote the usage of Fly Ash bricks in government projects and otherwise. Hence, there is a
hike in the demand for Fly Ash bricks. Moreover, the production of Fly Ash bricks causes no
pollution unlike red bricks.

Asphalt Layer of a PMGSY
Road near Jamshedpur

Top Surface of Wet Mix
Macadam Layer of NH-33

As Tata Nirman has significant lime content, it can be used as a
partial replacement of limestone. Successful trials with different
cement companies indicate that limestone can be replaced by Tata
Nirman up to 1-2%. Use of Tata Nirman in making the raw mix for
clinker not only reduces the grinding & fuel cost, but also fetches
revenues against Carbon Credits as well.

GGBS

Tata Nirman in Clinker Making

Ground Granulated Blast Furnace Slag
Ground-Granulated Blast Furnace Slag (GGBS) is obtained by quenching molten iron slag
(a by-product of iron and steel-making) in water or steam, to produce a glassy, granular product that
is then dried and ground into a fine powder.
GGBS is preferred for constructing high rise buildings and marine applications like dams, shore
protection structures, effluent & sewage treatment plants.
GGBS can also be used in making stronger and durable concrete.

Other Potential Applications of LD Slag
LD Slag in Hardstands
A hardstand is a paved area for parking heavy vehicles, storing raw materials/finished products etc.
Steel Slag aggregates have better strength, abrasion and impact resistance as compared to natural
aggregates. Hence, they are particularly suitable for use in areas subjected to heavy vehicle loads and
high shear stress.
LD Slag has been successfully used in following areas:


Making Railway Siding Platforms



Temporary Roads in and around residential colonies



Pathways near Rail Tracks



Parking Yards



Storage Yards

Manufacturing Process
(Air-Cooled)

Input
Sub-raw
Materials

Slag

Crusher

Screen

Coke
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Limestone

Slag
(280 kg/ton)

Granulated Slag
(Water-Cooled)

Granulater

LD Slag as a Rail Ballast:

Hot Air

Rail ballasts are cubical in shape, have a high angle of internal friction and high aggregate interlocking
characteristics. This is particularly important on track curves, where the lateral forces on the track can be
very high and the ballast is the structural element which maintains the longitudinal alignment. LD Slag
has a rough textured angular appearance which makes it suitable for use as a Rail Ballast.

LD Slag in Cement:
Portland Slag Cement (PSC) Manufacturing: Trials have found that LD Slag can also be used as a
partial replacement of BF Slag. Use of LD Slag reduces the cost of making PSC. Also, inclusion of LD Slag
in PSC making as per the BIS specifications will strengthen its widespread usage in making PSC.
Ordinary Portland Cement (OPC) Manufacturing: LD Slag can also be utilized in making Ordinary
Portland Cement as a performance improver. The guidelines in IS 269 mentions its usage up to 5%. Use
of LD Slag in OPC making not only reduces the cost of manufacturing OPC but also improves the quality
of Cement.

Blast Furnace

Specifications
The main components of Blast Furnace Slag are CaO (30 - 50%), SiO2 (28 - 38%), Al2O3 (8 -2 4%), and MgO
(1-18%). Generally, increasing the CaO content of the slag results in increased slag basicity and an
increase in compressive strength. The MgO and Al2O3 content show the same trend up to 10 - 12% and
14% restectively, beyond which no further improvement can be obtained.
The glass content of Slag suitable for blending with Portland Cement typically varies between 90 - 100%
and depends on the cooling method and the temperature at which cooling is initiated. The glass
structure of the quenched glass largely depends on the proportions of network-forming elements such
as Si and Al and network-modifiers such as Ca, Mg and to a lesser extent Al. Increased amounts of
network-modifiers lead to higher degree of network depolymerization and reactivity.

Some major projects across the globe which have used GGBS:

Chemical Composition
Chemical Composition of GGBS
Sample
ID

CaO

SiO2

MgO

MnO

Al2O3

TiO2

S

Cr2O3

Fe(T)

K2O

IBD/
GGBS
CHEM/
12237

35.36

38.81

10.12

0.043

18.78

0.87

0.6

0.012

0.97

0.45

Quality parameters have been the crux of Tata Steel’s philosophy right from its induction. Our product,
GGBS, has been evaluated by the National Council for Cement and Building Materials (NCCBM) as per the
procedure laid down in Indian Standard Specification, 1S:4031 and the results are well within the
specifications mentioned as per the IS standards.

Georgia Aquarium (USA) 20 - 70% GGBS

Physical Properties


Finer material quality (of ~ 4000 blaines)



Whitish texture
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Applications
GGBS is used to make durable concrete structures in combination with Ordinary Portland Cement (OPC).
GGBS has been widely used in Europe and increasingly in the United States and in Asia (particularly in
Japan and Singapore) for its superiority in concrete durability, extending the lifespan of buildings from
50 years to a 100 years.

Hangzhou Bay Bridge (China) 40% GGBS

Spinnaker Tower (UK) 50% GGBS

The multi-fold advantages of GGBS:


Higher compressive strength



Crack resistant



Low heat of hydration



Reduced permeability



Reduced carbon footprint



Reduces sulphate, chloride, alkali-silica and thermal cracks



Increases durability of the concrete structure



Reduces voids in concrete hence reducing permeability



Possesses good pumpable and compaction characteristics



More chemically stable concrete



Better surface finish and improved aesthetics



Lower chances of efflorescence



Reduced maintenance and repair cost

Three Gorges Dam (China) 40% GGBS

Coal Tar is a thick, black, viscid liquid formed during the destructive distillation of coal. It is a by-product
generated while processing coking coal into low ash metallurgical coke in a recovery-type coke oven
plant, which accounts for around 3.5 - 4% of coke produced.
It is dehydrated and subjected to fractional distillation to form Coal Tar pitch & light oil, creosote oil and
anthracene oil.

COAL TAR

Coal Tar

Specifications
Physical Properties
State

Tarry

Colour

Black to dark brown
Chemical Properties

COAL TAR

Item

Unit

Min

Max

Moisture

%

0.50

5.50

QI (Quinoline Insoluble)

%

0.50

5.50

CV

Kcal/kg

8700

9200

Viscosity (at 70 C)

100

Specific Gravity

1.00

Testing Frequency

Daily

o
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Delivery Conditions
Mode of dispatch

Tankers

Packing/Bundling

Crude Form

Applications

Creosote Oil

Coal Tar Pitch

Naphthalene

Hot Rolled (HR) Flat Products are produced by re-rolling of slabs/thin slabs at high temperature
(above 10000 C) in Plate Mills (which produce plates) or in Hot Strip Mills (which produce strips). Hot
rolled strips are cut into straight length to produce HR Sheets or Thin Plates.
Cold Rolled (CR) Strips are produced by cold rolling of HR Strips in Cold Rolling Mills (normally at room
temperature). CR Strips are cut to produce CR Sheets. CR Strips/Sheets are characterized by lower
thickness, better/brighter finish, closer dimensional tolerance and specific mechanical/metallurgical
properties. The Flat Product Scraps are segregated on the basis of grade and packaging.
The different product groups that come under FP Scrap include:






Hot Rolled [HR] Scrap
Cold Rolled [CR] Scrap
Galvanized Annealed [GA] Scrap
Galvanized Corrugated [GC] Scrap
Galvanized Plain [GP] Scrap

FLAT PRODUCT SCRAP

Flat Product Scrap

Different types of SKUs under FP Scrap include:

FLAT
PRODUCT
SCRAP






End Cuts
Cut Sheets
Pup Coils
Slit Coils






Sheets and Box Coil Plates
HR Sheets
CR Sheets
HR box Coil Plates
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The table below shows which SKUs can generate each of the sheets/coils listed above:
End Cuts

Cut Sheets

Pup Coils

Slit Coils

Sheets & Box Coil Plates

HR Scrap

HR Scrap

HR Scrap

HR Scrap

HR Scrap

CR Scrap

CR Scrap

CR Scrap

CR Scrap

CR Scrap

GP Scrap

GP Scrap

GP Scrap

GP Scrap

GC Scrap

GA Scrap

GA Scrap

Our Offerings

End Cuts

Cut Sheets

GC Sheets
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Slit Coils

Sheets & Box Coil Plates

HR Sheets

Offerings

Pup Coils



Packaging: Gauge and Grade based segregation



IBMD launched e-inspection containing video shots for by-products sold via auction. This initiative
would help in improving safety by reducing man machine interface, reducing cycle time of the
auction process and improving customer base by avoiding loss of resources for physical inspection.

The entire Coal By-Products value chain has been explained below:
Tertiary
Crusher

COAL
BY-PRODUCTS

The Run-of-mine coal received from the mines is crushed and washed in the beneficiation plant, through
dense media cyclones and froth floatation cells. Coarse and fine clean coal is recovered and sent to
Jamshedpur Steel Plant for coke making. In the beneficiation process, by-products viz Middlings, Tailings
and Rejects are also recovered and stacked separately.

The Coal Washery products are superior to other offerings in the market because of the following factors:

Low Moisture
Content

Single
Window
Delivery

Flexible Delivery
Schedules
Short Lead Time

Uniform Size
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Coal Middlings

Applications

Coal Middlings are generated from the Coarse Circuit of the Washery Process. The size of Middlings range between
0.5 - 13 mm size and have Calorific Value of 4300 - 4600 Kcal/kg.

Coal Middlings are used for power generation in
captive and independent thermal power plants.
These are also used by brick manufacturing
units, cement plants (mostly for power
generation) and ferro alloy plants. Use of
Middlings has been established in ferro alloy
plants as a reducing agent where it is blended
with coke.

West Bokaro (WB) Middlings
West Bokaro Middlings are of superior grade i.e. Coal India Grade (CIL) G10 - G11. Our Middlings are consistent in
quality, reliability and consistency in supply. This coupled with established transport network make our Middlings
the best among our competitors. Also, our product is greener as compared to other products as it creates less
pollution after burning.

Power Plant

Tata Steel R&D has established that Middlings are also advantageous to ferro alloy customers. They are dispatched
by rake.

Coal Tailings
They are generated from the fines circuit ofthe
Washery Process. Coal Tailings have a very high
Calorific Value ranging between 3700 - 5300
Kcal/kg and have wide usage in retail
applications like brick kilns and cokeries. The
typical size of tailings is less than 0.5 mm.

Specifications:
Parameter

UOM

Value

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range

%
%
%
%
%
Kcal/kg

40 - 45
17 - 20
37 - 40
0.70 - 1.20
4-6
4200 - 4500

Size

mm

Coal Tailings

West Bokaro Middlings

Coal Middlings

0.5 -13

Remark

Bulk of the size fraction
lies between 1 to 10 mm
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West Bokaro (WB)
Tailings
West Bokaro Tailings are of superior grade i.e. CIL
G8. They are also consistent in quality and have
an established supply chain for retail sales. The
market activities related to retail sales are done
by our market representatives with a team of
BMs & ASOs. They are dispatched by road to the
customers. Few of our institutional customers
transport Tailings by rail through public sidings
close to West Bokaro.

West Bokaro Tailings

Specifications
Place of Origin

West Bokaro

Specifications
Parameter

UOM

Value

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range

%
%
%
%
%
Kcal/kg

34 - 37
20 - 23
42 - 46
0.7 - 1.0
17 - 22
4901 - 5200

Size

mm

<1

Remark

Place of Origin

Jamadoba
(JDWS)

Bulk of the size fraction lies
between 0.25 to 1.00 mm

Parameter

UOM

Value

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range

%
%
%
%
%
Kcal/kg

39 - 44
16 - 18
40 - 44
1.01 - 1.09
10 - 14
4000 - 4300

Size

mm

<1

Remarks

Bulk of the size fraction lies
between 0.25 to 0.75 mm

Additionally, Tata Steel produces Tailings from Jamadoba and Bhelatand.

BCPP Tailings

JCPP Tailings
JCPP Tailings are comparable to Coal India Limited (CIL) G11 grade by Calorific Value. We also have an
established transport network for sale to institutional and retail customers. While retail sale happens
through market representatives via road, the sale to institutional customers takes place via rail.

The Tailings generated from Bhelatand are referred to as BCPP Tailings. They are comparable to CIL G13 by
Calorific Value.

Specifications
Place of Origin

Bhelatand
(PBWB)

JCPP Tailings

Parameter

UOM

Value

Ash

%

44 - 48

Volatile Matter

%

15 - 17

Fixed Carbon

%

38 - 42

Inherent Moisture

%

0.88 - 0.96

Total Moisture

%

10 - 14

GCV Range

Kcal/kg

3600 - 3900

Size

mm

<1

Remarks

Bulk of the size fraction lies
between 0.25 to 0.75 mm
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Specifications

Applications
Coal Tailings, irrespective of whether they are from West Bokaro or Jharia, have common applications.
They are used by brick kiln manufacturers and cokeries. In brick manufacturing, they are used as a fuel.
In cokeries, they are used to make hard coke and soft coke. Few briquetting plants also use Tailings
blended with other coarse coal.

Place of Origin

Few of our institutional customers have developed their processes for blending Tailings with the other
coal for use in boilers.

West Bokaro
(BEGS/BRKA)

Parameter

UOM

Value

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range

%
%
%
%
%
Kcal/kg

58 - 64
13 - 16
20 - 24
0.80 - 1.30
4-6
2400 - 2800

Size

mm

<1

Parameter

UOM

Value

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range

%
%
%
%
%
Kcal/kg

70 - 74
13 - 15
12 - 16
0.74 - 0.84
3-6
1300 - 1600

Size

mm

0.5- 15

Remark

Bulk of the size fraction lies
between 1 to 10 mm

Bhelatand Rejects
Bhelatand Rejects are non-graded.
Brick Kilns

Cokeries

Place of Origin

Coal Rejects
Coal Rejects are by-products of coal washing/beneficiation process after separation of beneficiated coal
and Middlings, as a portion of raw feed coal. They are generated from the coarse circuit of the washery
process. Calorific Value being ~ 1000 Kcal/kg to 3000 Kcal/kg, they are similar in nature to Middlings. Tata
Steel produces considerable amount of Coal Rejects from its West Bokaro and Bhelatand washeries. No
additional crushing or blending is required for its usage.

Bhelatand
(PBWB)

West Bokaro Coal Rejects

Remark

Bulk of the size fraction lies
between 3 to 8 mm

West Bokaro Rejects are comparable with CIL G16 - G17 grade, by Calorific Value. We have an established
network to transfer our product to institutional and retail customers.
They are dispatched from West Bokaro in either of the following ways:



Road - By local transporters
Institutional - Rake dispatch from private TSL Chainpur siding

Applications
Both West Bokaro Rejects and Bhelatand
Rejects find established use in CFBC boilers
based power plants. Additionally, because
of the consistency in quality and adherence
to specifications, it is a product of choice for
captive power plants. The Rejects are also
used in briquetting plants and have been
found suitable for this application.

Coal Rejects

West Bokaro Rejects

Power Plants
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2 Product Rejects (2PR)
Tata Steel produces 2 Product Rejects from its Jamadoba washery and Bhelatand washery. Both
categories of Tailings are comparable with CIL G15 grade, by calorific value. We have an established
transport network for sale to institutional and retail sale (through market representatives).
The dispatch is one by either of the following modes of transport:


Road - By local transporters



Institutional - Rake dispatch from private Jamadoba siding

Specifications
The technical specifications of JCPP (Jamadoba) 2PR and BCPP (Bhelatand) 2PR are as listed below.

Place of Origin

Parameter

UOM

Value

Jamadoba
(JDWS)

Ash
Volatile Matter
Fixed Carbon
Inherent Moisture
Total Moisture

%
%
%
%
%

57 - 62
14 - 16
26 - 30
0.78 - 1.03
4-6

GCV Range

Kcal/kg

2801 - 3100

Size

mm

0.5 - 15

Ash
Volatile Matter

%
%

57 - 62
14 - 17

Fixed Carbon
Inherent Moisture
Total Moisture
GCV Range
Size

%
%
%
Kcal/kg
mm

28 - 32
0.74 - 0.84
4-6
2801 - 3100
0.5 - 15

Bhelatand
(PBWB)

Remarks

OTHER
OFFERINGS
Bulk of the size fraction lies between 3 to 8 mm

Bulk of the size fraction lies between 3 to 8 mm

Applications
Used by thermal power plants, both captive and independent. It also has applications in briquetting
plants, where it is sold through the retail channel.

Sulphur

Iron Oxide is generated by reclaiming it from acid by the Ruthner Spray process. This process provides
consistent quality and high purity material which is used for ferrite and pigment making. Our product is
used by ferrite magnetic manufacturers for manufacture of their auto-grade magnets. These are offered
in one ton jumbo bags which offer ease of handling and storage.

Sulphur pellets are produced by the Klauss process. The process is used to
obtain sulphur of high purity. This is then made into fine pellets which makes it
easier to handle and transport. This material is currently used in the
manufacturing of fertilizers like Sulphur 85DP.

SULPHUR

IRON OXIDE

Iron Oxide

Specifications
Chemical Properties
Item
Purity
Bulk Density
Moisture
Ash Content
Acidity

Specifications
Elements

MCIE Specs

UOM

MCIE Specs

Our Specs

Fe2O3
MnO
SiO2
Al2O3
CaO
Cl
Na2O
Cr2O3
P2O5
MgO
Cu
B.D.

>99
<0.350
<500
<1000
<300
<1000
Nil
<200
Nil
Nil
<100
0.60-0.65

%
%
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
gm/cc

>99.00
<0.35
<0.05
<0.1
<0.03
<0.1
<0
<0.02
<0
<0
<0.01

99.69
0.0927
0.0445
0.0736
0.032

0.0118
0.00575
0.00103

Unit
%
g/cm3
%
%
%

Min %
99.1
0.8

Max %
99.5
0.85
0.03
0.02
0.003
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Applications


Sulphur Powder - 99.5% (Rubber, Sugar, Pharmaceutical, Fireworks etc.)



Bentonite Sulphur - 90% (for Agriculture and Tea Gardens)



Sulphur - 85% (Elemental Sulphur for Agriculture and Tea Gardens)



Sulphur Liquid (for Agriculture and Tea Gardens)



Sulphur Cake

Applications


Permanent magnets (Hard Ferrite)



Pigment making

Rubber Factory
Magnets

Service Offerings

Paints

Service Offerings



High purity



High purity



Ton jumbo bag packing



Sold in pellet form



Fine dust 85% <45 microns



Available in 25 kg bags

Pharma

Fireworks

ZINC

Applications

Zinc

Zinc Dross: It is used to produce ingots which are used by galvanizers mainly in local companies, as the
purity is lower than standard material. The other major use of the material is the manufacturing of Zinc
Oxide, which is mainly used in the rubber and tyre industry.
Zinc Ash: This material is mainly used in the manufacturing of Zinc Sulphate which is used as fertilizer
(21% Zinc and 10% Sulphur). There is also a certain % of metal recovered from the material. Ash is
physically separated to produce secondary Zinc ingot with the non-metallic fraction used as feed stock,
alongside ores, in the production of primary Zinc.
Zinc Skimming: This material primarily used as a raw material for manufacturing Zinc Chloride, which
has a wide application in the battery industry.
Zinc Blowing: This material is used as a raw material for manufacturing Zinc Sulphate, which is primarily
used in the manufacturing of fertilizers.

Zinc Dross: Zinc Dross is a by-product of the galvanizing process that is obtained as a result of
inter-metallic reactions with the iron in the bath that has been introduced by the steel parts being
coated. Zinc baths can contain variable amounts of aluminium. Zinc Dross (hard Zinc) is removed from
the bottom of general galvanizing baths (bottom dross) or from the pots of continuous galvanizing lines
(top dross).
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Zinc Ash: In the batch galvanizing process, Zinc Ash is formed on the surface of the galvanizing bath and
consists primarily of ZnO with varying amounts of Zn(OH)CL.
Zinc Skimming: These are skimmed from the top of general galvanizing baths.
Zinc Blowing: In tube galvanizing, a further residue, Zn Blowing, is formed as excess zinc is removed
from the surface by compressed air.
Zinc Dust Ash: Zinc Dust Ash is generated when the Zinc dross is processed to obtain pure Zinc

Rubber

Battery

Specifications
Product

Source 1

Source 2

Fe %

Zn %

Fe %

Zn %

Dross

3.8

95.3

5.4

90.67

Ash

1.5

69.48

Skimming

1.45

55.6

1.19

46.2

Blowing

1.46

77.34

Dust

0.8

98.5

1.4

92.78
Tyre

“

The Earth does not belong to us. We belong to the Earth. It is
incumbent on us to use all resources in an innovative and
sustainable manner, so that we can preserve the sanctity and
beauty of our planet for generations to come.

“

It is a responsobility that each of us must take with equal
measure, for all of mankind are guests of the Earth.

