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CAUTIONARY STATEMENT

• DisclaimerΥ ¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ǇǊŜǇŀǊŜŘ ōȅ !ƴƎƭƻ !ƳŜǊƛŎŀƴ ǇƭŎ όά!ƴƎƭƻ !ƳŜǊƛŎŀƴέύ ŀƴŘ ŎƻƳǇǊƛǎŜǎ ǘƘŜ ǿǊƛǘǘŜƴ ƳŀǘŜǊƛŀƭǎκǎƭƛŘŜǎ ŦƻǊa presentation concerning Anglo American. By 
attending this presentation and/or reviewing the slides you agree to be bound by the following conditions. 

• This presentation is for information purposes only and does not constitute an offer to sell or the solicitation of an offer to buy shares in Anglo American. Further, it does not constitute a 
recommendation by Anglo American or any other party to sell or buy shares in Anglo American or any other securities. All written or oral forward-looking statements attributable to Anglo 
American or persons acting on their behalf are qualified in their entirety by these cautionary statements. 

• Forward-Looking Statements 

• This presentation includes forward-looking statements. All statements other than statements of historical facts included in thispresentation, including, without limitation, those regarding 
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!ƳŜǊƛŎŀƴΩǎ ǇǊƻŘǳŎǘǎΣ ǇǊƻŘǳŎǘƛƻƴ ŦƻǊŜŎŀǎǘǎ ŀƴŘ ǊŜǎŜǊǾŜ ŀƴŘ ǊŜǎƻǳǊŎŜ ǇƻǎƛǘƛƻƴǎύΣ ŀǊŜ ŦƻǊǿŀǊŘ-looking statements. By their nature, such forward-looking statements involve known and unknown 
risks, uncertainties and other factors which may cause the actual results, performance or achievements of Anglo American, or industry results, to be materially different from any future 
results, performance or achievements expressed or implied by such forward-looking statements. 

• Such forward-ƭƻƻƪƛƴƎ ǎǘŀǘŜƳŜƴǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ ƴǳƳŜǊƻǳǎ ŀǎǎǳƳǇǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ !ƴƎƭƻ !ƳŜǊƛŎŀƴΩǎ ǇǊŜǎŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎies and the environment in which Anglo American will 
ƻǇŜǊŀǘŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ LƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊǎ ǘƘŀǘ ŎƻǳƭŘ ŎŀǳǎŜ !ƴƎƭƻ !ƳŜǊƛŎŀƴΩǎ ŀŎǘǳŀƭ ǊŜǎǳƭǘǎΣ ǇŜǊŦƻǊƳŀƴŎŜ ƻǊ ŀŎƘƛŜǾŜƳŜƴǘǎ ǘƻ ŘƛŦfer materially from those in the forward-looking statements 
include, among others, levels of actual production during any period, levels of global demand and commodity market prices, mineral resource exploration and development capabilities, 
recovery rates and other operational capabilities, the availability of mining and processing equipment, the ability to produce and transport products profitably, the impact of foreign currency 
exchange rates on market prices and operating costs, the availability of sufficient credit, the effects of inflation, political uncertainty and economic conditions in relevant areas of the world, 
the actions of competitors, activities by governmental authorities such as changes in taxation or safety, health, environmental or other types of regulation in the countries where Anglo 
American operates, conflicts over land and resource ownership rights and such other risk factors identified in Anglo AmericanΩǎ most recent Annual Report. Forward-looking statements 
should, therefore, be construed in light of such risk factors and undue reliance should not be placed on forward-looking statements. These forward-looking statements speak only as of the 
date of this presentation. Anglo American expressly disclaims any obligation or undertaking (except as required by applicablelaǿΣ ǘƘŜ /ƛǘȅ /ƻŘŜ ƻƴ ¢ŀƪŜƻǾŜǊǎ ŀƴŘ aŜǊƎŜǊǎ όǘƘŜ ά¢ŀƪŜƻǾŜǊ 
/ƻŘŜέύΣ ǘƘŜ ¦Y [ƛǎǘƛƴƎ wǳƭŜǎΣ ǘƘŜ 5ƛǎŎƭƻǎǳǊŜ ŀƴŘ ¢ǊŀƴǎǇŀǊŜƴŎȅ wǳƭŜǎ ƻŦ ǘƘŜ CƛƴŀƴŎƛŀƭ /ƻƴŘǳŎǘ !ǳǘƘƻǊƛǘȅΣ ǘƘŜ [ƛǎǘƛƴƎǎ wŜǉǳƛǊŜƳents of the securities exchange of the JSE Limited in South Africa, 
the SWX Swiss Exchange, the Botswana Stock Exchange and the Namibian Stock Exchange and any other applicable regulations) to release publicly any updates or revisions to any forward-
ƭƻƻƪƛƴƎ ǎǘŀǘŜƳŜƴǘ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ǘƻ ǊŜŦƭŜŎǘ ŀƴȅ ŎƘŀƴƎŜ ƛƴ !ƴƎƭƻ !ƳŜǊƛŎŀƴΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ǿƛǘƘ ǊŜƎŀǊŘ ǘƘŜǊŜǘƻ ƻǊ ŀƴȅ ŎƘŀƴƎŜ ƛn events, conditions or circumstances on which any such 
statement is based. 

• Nothing in this presentation should be interpreted to mean that future earnings per share of Anglo American will necessarily match or exceed its historical published earnings per share. 

• Certain statistical and other information about Anglo American included in this presentation is sourced from publicly available third party sources. As such it presents the views of those third 
parties, but may not necessarily correspond to the views held by Anglo American. 

• No Investment Advice 

• This presentation has been prepared without reference to your particular investment objectives, financial situation, taxationposition and particular needs. It is important that you view this 
presentation in its entirety. If you are in any doubt in relation to these matters, you should consult your stockbroker, bankmanager, solicitor, accountant, taxation adviser or other 
independent financial adviser (where applicable, as authorised under the Financial Services and Markets Act 2000 in the UK, or in South Africa, under the Financial Advisory and Intermediary 
Services Act 37 of 2002.).
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MINAS-RIO MINE OVERVIEW – ANGLO AMERICAN

• Anglo American headquartered in London with 10 

corporate and representative offices

• Kumba Iron Ore: high quality lump ore and sinter 

fines

• Iron Ore Brazil: high quality pellet feed products



MINAS-RIO MINE OVERVIEW – CUSTOMER FOCUS 

Minas-Rio high quality products are sold to efficient Sinter and Pellet plants across North 

Asia, South East Asia, the Americas, the Middle East and Europe. In 2015 Minas-Rio 

produced 9.2Mt and sold 8.5Mt (wet basis) globally. 

Diversified customers have already contracted in 2016 for the majority of the indicated 

production of 15-18Mt (wet basis).

Like Kumba High Grade Iron Ore (2015 production 44.9Mt) the steel plants using Minas-Rio 

ore are the most EFFICIENT and value the high grade feeds, the low gangue, low 

Phosphorus and low Sulphur.

Our technical and expert sales team are leaders globally and have worked closely with 

Steelmakers and Laboratories to develop understanding the products’ properties and value 

in use.

56.3 Mt of High Fe Iron Ore to

Global Customers from Kumba

and Minas-Rio in 2015

Source: Anglo American 2015 Year End Finance Report
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MINAS-RIO MINE OVERVIEW 

• Location: Brazil 

• Ownership: 100% Mine & pipeline 

and 50% Port Terminal 

• Products: High quality pellet feed 

products

• FOOS arrived in China on 

December 18, 2014
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MINAS-RIO MINE OVERVIEW

• World-class iron ore asset

• One of the world's largest iron ore mines

• Phase 1 production of 26.5Mtpa (wet)

• Low strip ratio 

• Fully integrated mine-to-ship 

infrastructure

• 529km pipeline to transport pellet feed 

slurry from mine to port. 

Minas-Rio Beneficiation Plant

Source: Anglo American Investor Day 2015
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Mining

MINAS-RIO MINE OVERVIEW

The beneficiation plant design is based on a typical itabirite flow sheet

Processing Port of AçuPipeline and Filtration Plant

Primary 
Crushing

Secondary Crushing
and Screening

HPGR

Primary 
Grinding

Re - grinding

Flotation

De - Sliming

Tailings 
Thickener

Concentrate 
Thickener

Pipeline

Filtering

Recovery 
Water

Iron Ore
Stock Yard

Stockpile

Tailings 
Dam

- Beneficiation Plant Flow Sheet
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MINAS-RIO MINE OVERVIEW

• Direct Reduction Pellet Feed 

(DRPF) with Fe@+68%; 

Silica@1%; Alumina@0.3%

• Blast Furnace Pellet Feed (BFPF) 

with Fe@~67%; Silica@2.5%; 

Alumina@0.65%

• DRPF is sold to one customer only 

in Middle East;

• BFPF is sold to customers globally

- 2 pellet feed products are produced at Minas-Rio Mine

The following slides will introduce BFPF only about its quality performance and 

customers’ experience of using the ore at plant
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MINAS-RIO BFPF QUALITY OVERVIEW
- Premium quality brings extra value to our customers in both sintering and pelletising

• High productivity ore: high Fe , low gangue materials

• Environmental friendly ore: low moisture, low dust occurrence and easy to handle

• Green ore: low CO2 footprint, low impurities & residues

Source: CRU, AME, Anglo American 

Item 2016 Typical value, %

Fe 66.5

SiO2 3.4

Al2O3 0.65

P 0.043

S <0.01

Na2O 0.005

K2O 0.02

LOI 0.50

+0.15 mm 0.2

-0.045 mm 80

Moisture 9.0
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MINAS-RIO BFPF QUALITY OVERVIEW

Actual Typical Actual Typical Actual Typical Actual Typical Actual Typical Actual Typical Actual Typical

67.03 67.20 2.78 2.50 0.57 0.65 0.035 0.043 9.04 8.00 89.39 80.00 1025 1000

-0.045mm% Blaine Index cm2/gFe% SiO2% Al2O3% P % Moisture %

• Although Minas-Rio production is in ramp up, BFPF delivered qualities have been close to the 

expected typical specification

• Sulphur is a minor element (exceptionally low), with China CIQ measuring but unable to detect 

a reading as it is below the detection limits

• The particle size is fine with -0.045mm fraction near 90%

Source: Anglo American Marketing

- 2015 Minas-Rio BFPF delivery quality
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MINAS-RIO BFPF QUALITY OVERVIEW

MR BFPF loading at Port Açu

MR BFPF arriving China port

MR BFPF unloading 

- Low moisture content allows its clean operations and easy handling
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MINAS-RIO BFPF QUALITY OVERVIEW

Minas-Rio BFPF in vessel hold

Minas-Rio BFPF at open yard

Minas-Rio BFPF in bottom of hold

Minas-Rio BFPF at plant dome

- Low moisture content allows its clean operations and easy handling
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CUSTOMERS’ EXPERIENCES OF MINAS-RIO BFPF 

SINTERING AND PELLETISING

• Without any technology innovation, or 

changes in operational parameters, 

MR BFPF at 8-10% has been used 

consistently within large sinter strands 

in China

• With pre-agglomeration technology 

e.g. MPS, MR BFPF can be used up 

to 30% without any operational or 

quality issues

A ñsweetenerò in the sintering process

-0.16

-0.3

-0.1

0.42

SIO2 CAO AL2O3 FE

%

Example: Sinter chemistry improvement with 8% MR 
BFPF Replacing a fine ore at Sinter Plant in China

• Plays a significant role in increasing Fe and 

reducing SiO2 and Al2O3 of the sinter

ü Lower BF slag volume and lower 

coke rate

• Reducing sinter P and S, allowing for more 

burden flexibility and lower downstream 

costs

• Lower SOx emissions

• Some sinter productivity improvements 

achieved, and sinter strength preserved
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- Improved sinter productivity and strength

• With Chinese sinter plants feeding almost 100% coarse sinter fines (some 

containing 40-50% pisolite ores), the following effects are observed:

üLow particle density, high fractional moisture and high bed voidage cause 

severe bed shrinkage and an “over” permeable bed

üThe above leads to low productivity and a fragile sinter cake (low sinter 

yield)

• Adding MR BFPF in sinter mix is an effective way to overcome the issues

Source: Anglo American Technical Marketing

Porous bed

Fragile cake

Poor quality sinter

CUSTOMERS’ EXPERIENCES OF MINAS-RIO BFPF 

SINTERING AND PELLETISING
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- High quality helps to ensure it can be pelletised individually or blended with other pellet feeds

Sources: MRIO Technical Marketing

• Minas-Rio BFPF has been used in pelletising applications worldwide since FOOS in December 

2014

• It has been using in various pelletising technologies, from shaft furnaces to grate kilns in China

• MRIO technical marketing team is working with a Chinese travelling grate plant to trial the 1st Minas-

Rio BFPF in the plant 

• High Fe helps improve pellet Fe when using 

together with low Fe domestic pellet feeds

• Low SiO2 reduces pellet SiO2 when it is 

blended with domestic concentrates and some 

high SiO2 imported pellet feeds

• Very low S reduces pelletising emissions and 

the de-SOx costs significantly

• Low Na2O and K2O help reduce pellet alkalis 

when blending with other imported pellet feeds

• Very fine particles optimise pellet mix size 

distribution

CUSTOMERS’ EXPERIENCES OF MINAS-RIO BFPF 

SINTERING AND PELLETISING
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CUSTOMERS’ EXPERIENCES OF MINAS-RIO BFPF 

SINTERING AND PELLETISING

• MR BFPF ratio at 30-55% in pellet mix at grate kiln works well. GK capacity varies from 0.6-5mtpa

• MR BFPF ratio at 30% in Shaft furnace achieved

• Green pellet & final products quality meet plant standards

• Bentonite ratio and productivity remain unchanged

Sources: MRIO Technical Marketing

Plant Technology
Facility size, 

mtpa
MR BFPF Ratio in 

pellet mix 
Operation

optimization
Bentonite

ratio

No. of Green 
pellet 

drops/0.5m

Green pellet 
compress 

strength N/P

Fired pellet 
CCS. N/p

A GK 5 40%
Ball mill and HPGR 

grinding
1.8%-2% 7 12 >2500

B GK 2x0.6 55%
5% BOF dust, no 

grinding
1.8-2% 5 10 >3000

C GK 5 30% HPGR grinding 2.2% 6 11 >2200

C GK 1.2 30% HPGR grinding 2.5% 5 11 >2200

D SF 2x0.6 30%
Adding 1% BF dust, no 

grinding
1.70% 5 - >2200

- Plant usage proves it is an excellent pellet feed for various pelletising applications

Green pellet Fired  pelletKiln 
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2. HPGR increases MR BFPF Blaine index

• HPGR – efficient technology (wear and energy) which activates the ore 

surface for better balling properties

• Increase Blaine above 1800cm2/g when using high ratio MR BFPF (>50%)

3. Blending with other pellet feeds is preferred to achieve:

• Optimal pellet mix sizing (particle size distribution)

• Improved overall Blaine for the pellet mix

• Optimal pelletising and chemical properties

CUSTOMERS’ EXPERIENCES OF MINAS-RIO BFPF 

SINTERING AND PELLETISING
- MR BFPF pelletising technical know-how

1. Moisture optimisation – in general MR BFPF requires less moisture than other pellet feeds

• Pellet mix moisture control before entering pelletising disc

• Control of water addition and atomisation in pelletising disc
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CONCLUSION

• Minas-Rio is a world-class mine of Anglo American, committed to delivering high quality pellet feed 

products throughout the life-of-mine to highly efficient steelmakers

• An “Integrated system” from mine to port exists

• Minas-Rio BFPF outstanding properties

– Is amongst the purest hematite (high Fe)

– Is a “green ore” due to very low gangue and residual elements resulting in low emissions and 

environmental impacts (CO2, SOx, NOx)

– Low P and very low S below detection limits bring extra value to customers

• Sintering applications have proven that Minas-Rio BFPF is a great addition to the sinter feed 

mix (10% directly and up to 30% through pre-agglomeration):

– Improves sinter chemistry in a world of declining supply of high quality ore

– Enhances sinter productivity and strength 

• Pellet plant practice has proven than Minas-Rio BFPF is an excellent pellet feed:

– At a ratio of 30% is successfully used in shaft furnace pelletising

– At a ratio of 30-55% is successfully used in grate kiln pelletising



THANK YOU
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VIDEO AND PUBLICATIONS
Minas-Rio BFPF sintering and pelletising lab tests publications

Joint study with CSU, 2 papers regarding Minas-Rio BFPF sintering and pelletising have been 

published:

• Study on sintering behavior and its strengthening of fine-grained MINAS-RIO BFPF hematite 

concentrate, “Sintering & Pelletizing”, Vol40, Edition3, 2015 

• Study on pelletizing characteristic of MINAS-RIO BFPF hematite concentrate, “Proceedings of 

the 10th CSM Steel Congress & the 6th Baosteel Biennial Academic Conference”  August 2015


