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IF YOU 

CANNOT 

GROW IT,

THEN 

MINE IT

Why the need for Mineral Industry



Background 
➢ Benchmarking is a decision making support tool enabling

mine management to determine the relative performance

of their mine with respect to other mines of SIMILAR

SCALE OF OPERATION AND DEGREE OF

MECHANIZATION/ TECHNOLOGY.

➢ It helps mine management to identify the key areas

requiring performance improvement to achieve the best

practice of the industry.

➢ Benchmarking can be done either internally by

comparing the past performance level of its own mine with

respect to selected KPI’s or strategic benchmarking

carried out by comparing the performance level of a mine

with other national or global mines HAVING SIMILAR

WORKING IN TERMS OF SCALE OF OPERATION,

TECHNOLOGY/ MECHANIZATION, AUTOMATION,

WORK CULTURE ETC.

Benchmarking is

comparing one's

business processes &

performance metrics

to industry bests &

best practices from

other companies.

Dimensions typically

measured are quality,

time and cost.



Compete to excel



A new sine wave?



Tremendous volatility



Changing demand scenario



Contd..



Changing growth model



Iron ore demand



Iron Ore cost curve



Mining in India

➢The mining sector is an important segment of the Indian economy and 

every 1% increment in the growth rate of mining results in 1.2 – 1.4% 

increment in the growth rate of industrial production and correspondingly, 

an approximate increment of 0.3 percent in the growth rate of India's GDP. 

➢Demand for minerals, as well as for mining services, is robust in the 

country.

➢However, despite having abundant mineral deposits figuring in the top 5 or 

6 reserves globally across commodities such as thermal coal and iron ore, 

the mining industry has remained relatively stagnant in the past.

➢Moreover, despite India's significant geological potential, the country does 

not rank very high in terms of its mineral resource base amongst similarly 

geological endowed nations.

➢Public sector continues to play a dominant role accounting for +70% of 

mineral production during 2014-15. Clearly policies and incentives have 

not been conducive for the private sector players to participate more 

actively so far.



➢The ores and minerals are site specific, non-renewable and finite.

➢ India is endowed with significant iron ore reserves (BIFs), estimated at

25.25 Billion tonne apart from Banded Haematite-Quartzite (BHQ) and

Banded Haematite-Jasper (BHJ). However, the proven economically

mineable reserve is only 8.1 billion tonne (+45% Fe), of which the high

reserve grade is only 1.3 billion tonne.

➢Considering around 200 MTPA addition in existing steel production by

2030-31 (NSP 2017), there is an urgent need for conservation and

sustainable use of our natural resources. More than that, there is also a

need for effective utilization of low-grade iron ore and fines, through

suitable beneficiation technologies & benchmarking the same to the best

in the world.

A brief about Indian iron ore scenario



Zonal Distribution Of Iron

Ore

INDIA Chiriya, Noamundi,Kiriburu, 

Meghataburu, Gua, Malangtoli, 

Thakurani, Bolani, 

Gandhamardhan, Daitri
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Occurrences Of Iron Ore In India



Iron ore processing

➢ Present Practices of Iron Ore Processing

The abundant resources of high grade Iron ore in India have restricted the 

processing to simple crushing and screening to a large extent and produce 

Lump /CLO and fines suitable for blast furnace application, Direct Reduced 

Iron process and Sinter making. Some of the plants utilize scrubbing prior 

to screening.

➢ Challenges in Processing of Low Grade Iron Ores

With increasing demand in the international market as well as growing 

economy, it has become area of national interest to go for beneficiation of 

huge resources of low grade iron resources. Extensive work has already 

been initiated by adopting gravity separation, magnetic separation and 

flotation processes. 



➢Decreasing % of lump in product

➢The problem of alumina & Beneficiation of alumina rich iron ore slimes

➢The economic consideration in utilization of low grade reserve

➢Problems involved in handling, disposal of tailings (slimes)

➢Overcoming the infrastructure bottlenecks

➢Deeper & complex deposits  & Declining Productivity  

➢Lower Commodities Prices  & Declining profit margins 

➢High taxes and Royalties 

➢Social and Geopolitical risks 

Problems in Indian iron ore processing



➢Wastes associated with iron ore extraction and beneficiation

➢Tailings (Processing Waste)

➢Environmental Impacts of Mining; Water Pollution 

➢Following principal process technologies/equipments are available for 

iron ore beneficiation: 

✓ Scrubbers (Attrition & Drum) and Log Washers 

✓ Heavy Media Separation & Jig; 

✓ Teeter Bed Separators (like Flotex density separator, Allflux 

Separator etc.); 

✓ Centrifugal concentrator, Spirals & Reichert cone;  

✓ Magnetic separation (LIMS, MIMS, WHIMS, HGMS & VPHGMS);  

Floatation (conventional& Column) & Selective Flocculation; 

✓ Pelletisation and Roasting   

Points of interest/ concern



Conceptual flowsheet development

Product Wt% Fe%
SiO2
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Al2O3

%

LOI
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Head 100.00
55.5

9
9.59 6.20 3.84

Concentrat

e
56.17

64.0

5
3.89 2.13 1.78

Tailing 43.83
44.7

6
17.09 11.62 6.71



Contd..

Product Wt% Fe% SiO2%
Al2O3

%
LOI%

Head 100.00 55.59 9.59 6.20 3.84

Concentrate 63.95 65.05 2.73 2.07 1.93

Tailing 36.05 38.81 21.76 13.52 7.23
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Technology will change the way consumers live



Technology enhancement



Validation through practising



1. Robotics

2. Internet of Things

3. Advanced airborne gravity gradiometer technology for 

mineral exploration

4. 3D imaging technologies

5. Automated drilling

6. Efficient shaft and tunnel boring system

7. Autonomous haulage

8. Plasma technology for increasing precious metal yields

9. Bacteria leaching

10.Remote operating and monitoring centres

1. Large Capacity mines. 

2. Augmenting of reserves with lower Fe cut off. 

3. Beneficiating lower grade iron ore. 





Need for a change





Available for use, but how old??



Raw Materials Demand at 6.5 per cent GDP growth Scenario
2013-14 2025-26 2032-33

Crude Steel Production 81 185 287
Iron Ore Demand 132 295 454

Coking Coal Demand 54 133 206

Non-coking coal demand for Steel industry 23 47 80
Steel Melting Scrap demand 9.4 21.4 33

Raw Materials Demand at 8 per cent GDP growth Scenario
2013-14 2025-26 2032-33

Crude Steel Production 81 219 375
Iron Ore Demand 132 346 584

Coking Coal Demand 54 144 244
Non-coking coal demand for Steel industry 23 83 150

Steel Melting Scrap demand 9.4 25 43.4



Future mine redesigned across full digital platform



Is it answering the HOW??





The overall specific mine vision



Robust growth in rest of the world demand



Surge in demand overwhelmed CAPEX



Technology will raise productivity & safety in mining oprn



• Technological advancement

• Commodity market depressions

• Increasing labor and 
maintenance costs

• Statutory & Contractual 
Obligations

• Difficult operating environments

Leads to Low Cost 
High Production 

Requirement

• Space limitation
• Weak overburden
• Weathered soils and rocks
• drainage and weather 

conditions
• Undulating / rugged 

terrains

Challenges to the 
use of Large-

Capacity Equipment • Technical

• Operating 

• Safety

• Environmental

• Economic 
Requirements  

Enormous challenges 
in the selection of 

appropriate process & 
equipment

Need for understanding the real issues that affect the selection of  low cost 

operations & efficient bulk production is very important and critical for 

achieving economies of scale.

Need for Automation 



Automated systems increase productivity and efficiency, thereby making projects

more economically feasible.

Understanding the social, environmental and economic issues surrounding

automation and its contributions to the extractive industry will make a mining project

more successful.

The application of automated systems will improve the quality of work for employees

by reducing exposure to unhealthy or unsafe environments. These systems are also

eco-friendly and obtain social support.

There is a huge scope of automation of mining operations in the Indian mining

industry. Keeping in view the future demand of minerals in the country, we expect a

paradigm shift in the operations from manual to fully automated systems.

While thinking of innovation in the industry one should not limit his ideas within the

limit of Pit or up to mine’s dispatch point, however, should think with a holistic

approach with due consideration to life cycle of its products.

Also, with new Legislative Framework for Mineral Industry in India and introduction

of District Mineral Fund, National Mineral Exploration Trust, sharing of revenue with

State Governments etc., profitability of Mining Companies will certainly plunge down.

To be more competitive Companies need to critically examine every cost head

center in their Mining Operations.

Need for Automation in the industry



Iron ore mining-global

Iron ore being extracted at the massive Mikhailovsky Mine 

in Russia.

LKAB’s Kiruna Mine.



Iron ore mining-Indian



Access To High Quality Iron Ore Reserves And Resources

IRON ORE RESERVES AND RESOURCES OF NMDC LIMITED AS ON 01.04.2016 AS PER UNFC                                         

(Cut off grade  - 45% Fe)

(Qty. in million tonnes)

Iron Ore Tenement
Proved Reserves 

(111)

Probable 
Reserves (121 & 

122) Total Reserves Resources

Grand Total 
(Reserves+Resourc

es)

Qty. Fe% Qty. Fe% Qty. Fe% Qty. Fe% Qty. Fe%

Chhattisgarh

Bailadila Deposit - 5 198.71 67.71 73.11 67.90 271.82 67.76 103.73 58.02 375.55 65.07

Bailadila Deposit - 10 186.39 63.12 36.18 60.02 222.57 62.62 105.71 63.17 328.28 62.79

Bailadila Deposit - 14 316.96 64.89 55.88 60.15 372.84 64.18 105.33 59.79 478.17 63.21

Bailadila Deposit - 14 NMZ 110.57 65.62 28.06 63.59 138.63 65.21 67.10 62.99 205.73 64.49

Sub-Total -Chhattisgarh 972.97 65.37 344.86 64.12 1317.83 65.05 536.30 62.04 1854.13 64.18

Karnataka

Donimalai 43.16 65.84 34.70 64.50 77.86 65.24 26.00 61.50 103.86 64.31

Kumaraswamy 120.11 64.12 0.00 0.00 120.11 64.12 60.05 62.00 180.16 63.41

Sub-Total -Karnataka 163.27 64.57 34.70 64.50 197.97 64.56 86.05 61.85 284.02 63.74

Total Working Mines 1136.24 65.26 379.56 64.16 1515.80 64.98 622.35 62.01 2138.15 64.12

IRON ORE LEASES IN JV WITH CMDC (NMDC-CMDC LIMITED)- NMDC SHARE 51%

BAILADILA DEPOSIT - 13 324.69 67.24 324.69 67.24 37.64 67.01 362.33 67.22

BAILADILA DEPOSIT - 4 107.59 65.39 107.59 65.39 14.50 65.45 122.09 65.40

Sub-Total of Bld. 13 & Dep.4 432.28 66.78 432.28 66.78 52.14 66.58 484.42 66.76

NMDC's Share (51%) 220.46 66.78 220.46 66.78 26.59 66.58 247.05 66.76

Grand Total (includes 51%of 
JV) 1356.70 65.50 379.56 64.16 1736.26 65.21 648.94 62.20 2385.20 64.39



R&D to lead benchmarking & growth



Conclusion/ recommendation

➢ Integrated iron ore mining approach, zero waste concept----

lump (???), fines, PFC/ pellet+ refractory

➢Continuous internal exploration for resource/ reserve 

augmentation

➢R&D-more focus on utilisation of available technologies with 

better characterization

➢R&D, R&D and R&D for mine to (metal) to market

Worcestershire 

Wor-ches-ter-shire



Raw Materials 

characterization

Mineral 

Beneficiation

Iron & Steel 

Lab

R&D 

Centre

Bulk Solid 

flowability lab

Chem-Lab

Mineralogy

OD Lab

Pilot Plant

Coke making 

and testing

Agglo lab

Total Manpower  47= 28(Exe.) + 19 (Staff)

Available Resources In R&D Centre

SIP Plant
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