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OUTSTANDING IMPROVEMENTS IN RECOVERIES AND
PRODUCT SPECIFICATIONS FROM THUNDERBIRD BFS

HIGHLIGHTS

o Test work confirms PFS processing flowsheet using full-scale equipment
¢ High grade ilmenite produced by low temperature roasting - 56.1% TiO>

e Zircon is premium grade suited to the ceramics sector - 66.3% ZrO»
e Marketing samples dispatched and off-take discussions commenced

e Recoveries improved for all key products

Sheffield Resources Limited (“Sheffield”, “the Company”) (ASX:SFX) is pleased to report further positive
results following the completion of metallurgical test work conducted for the Bankable Feasibility Study
(BFS) on its 100% owned world-class Thunderbird Mineral Sands Project, near Derby in northern Western
Australia.

The BFS, which is being managed by leading engineering firm Hatch on behalf of Sheffield, remains on
schedule for release in early 2017.

The metallurgical test work on a 40-tonne BFS bulk sample, representative of the initial 6-7 years of feed
is now complete. This work has enabled the process flowsheet to be optimised and has resulted in high
quality final products. Optimisation of the wet concentration and concentrate upgrade stages has resulted
in further improved recoveries for the ilmenite and zircon products.

The mineral separation test work utilising full-scale or scalable equipment was undertaken by IHC Robbins
in Brisbane. The pilot scale test work on low temperature ilmenite roasting was completed under the
supervision of Hatch and Sheffield at Hazen Laboratories in Colorado, USA.

Sheffield’s Managing Director Bruce McFadzean described the final results from the BFS metallurgical test
work as outstanding.

“In addition to confirming a robust process design, the test work has demonstrated further improvements
to the ilmenite product quality and improved recoveries for both zircon and ilmenite products,” he said.

“Off-take discussions with leading global ilmenite and zircon consumers have commenced with samples
dispatched for initial customer testing.”

“Thunderbird is a world-class project located in one of the most attractive mining investment jurisdictions,
with a projected mine life of over 40 years and is capable of delivering a long term, secure supply of
premium ceramic grade zircon and high grade ilmenite.”

“Thunderbird ilmenite, with its low chrome levels and high acid solubility will be one of the highest grade
sulphate feedstocks available globally and will likely displace other lower quality ilmenites in the market.
The high grade ilmenite with its low alkali levels and pre-reduced state will likely produce high quality
chloride grade or sulphate grade slag with a high purity pig iron co-product.”

“Signs of improving market conditions are beginning to emerge, particularly for sulphate ilmenite, where
prices have started rising after four years of decline. Zircon prices have stabilised as mines are closed and
global inventories start to unwind. Initial off-take discussions have generated strong interest from
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consumers globally and we intend to further progress discussions in parallel with evaluating funding
options and potential partnering opportunities as we finalise the BFS.”

BFS Product Specifications

High quality final product specifications have been achieved from the BFS mineral separation process
flowsheet and Low Temperature Roast (LTR) test work. Final BFS product summaries and specifications
are provided below with further detail in the appendix;

e Premium zircon - high quality ceramic grade zircon, >66% ZrOz;
e LTR ilmenite - high grade TiO2 with low alkalis and chromium suitable for:
o Feedstock for sulphate pigment plants - 56.1% TiOx;
@ Production of chloride grade and sulphate grade slag - 88% TiOz;
o Potential blended feedstock for chloride processing. LTR ilmenite can be produced at
higher grades (57-59% TiO2) for this potential market;
e HiTi 88 - suited to flux cored wire welding market, production of titanium sponge, or blended
material for processing via the chloride process;
e Zircon concentrate - zircon rich (44% ZrO2, 20% TiO2) suited to zirconium chemicals industry;
o Titanomagnetite - co-product from the LTR process suited to furnace protection in the steel feed
industry. Appraisal of this co-product will be undertaken to determine its marketability and value
as a contributor to the revenue stream.
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Figure 1: Schematic of Mineral separation Flowsheet - Thunderbird Project
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Recoveries

Utilising full-scale and scalable equipment, and by optimising the primary concentration stages, improved
recoveries for the ilmenite and zircon products (representing approximately 91% of projected revenue) over
the PFS metallurgical test work have been achieved:

Recoveries PFS Test work BFS Test work
LTR limenite 69.4% 71.0%
Zircon Premium 53.5% 56.1%
Zircon Concentrate 26.6% 33.0%
HiTi Leucoxene 38.6% 35.3%

Table 1: Total recovery to products from BFS metallurgical test work.

Low Temperature Roast (LTR) Test Work Results

The BFS Low Temperature Roast continuous pilot-scale test work was completed on 1.5 tonnes of ilmenite
at Hazen Laboratories in Colorado, USA and was managed and supervised by Hatch and Sheffield.
Continuous-flow fluid bed test work was undertaken for the purposes of engineering design and validation
of final product quality. Post-roast magnetic separation stages were completed by IHC Robbins in Brisbane,
Australia.

The Low Temperature Roast (LTR) stage facilitates the removal of ferric iron dominant minerals from the
primary ilmenite process step. The roasting process is designed to enhance the magnetic susceptibility of
the free iron minerals in the concentrate by exposing it to reducing gases (containing H2 and CO) in a
reaction vessel (fluid bed) at temperatures below 5500C. The magnetic fraction is then removed through
a dry magnetic separation process and the remaining ilmenite is thus upgraded to a higher TiO2, lower
ferric-iron bearing product, which is highly reactive and soluble in sulphate-route pigment production
plants. This homogenising process is also designed to produce consistent and uniform product
specifications.
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Figure 2: %TiO2 Solubility vs Grade, Sheffield LTR Iimenite benchmarked against known Sulphate limenites (Blue),
Roundhill (red) and Hazen (magenta) solubility results for Sheffield’s LTR ilmenite from pilot test work.
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Results from batch and continuous pilot plant test work utilising optimised roast conditions were successful
in reducing the excess ferric iron in the primary ilmenite, and produced a high grade 56.1% TiO2 LTR
ilmenite, with outstanding improvements in the FeO:Fe203 ratio to 1.2. This endorses Thunderbird LTR
ilmenite as one of the highest-grade sulphate feedstocks available globally. Solubility test work completed
independently by Roundhill Engineering and Hazen Laboratories confirmed very high acid solubility and the
samples exhibited excellent reactivity in sulphuric acid.

The TiO2 solubility of the Thunderbird LTR ilmenite has been benchmarked against several known
commercial ilmenites that are suitable for existing sulphate plants (Figure 2). Engineering design of the
ilmenite roaster by Hatch is well advanced. The LTR plant process flow sheet is a simple, low operating
temperature process with low risk.

Marketing and Off-take Status

Off-take discussions with leading global ilmenite and zircon consumers have commenced with samples
dispatched for initial customer testing. In total 12 zircon samples and 8 ilmenite samples have been
dispatched with additional requests for samples currently being processed. The Company will also be
testing the chloride market for the LTR ilmenite due to its relatively high TiO2 grade, low levels of alkalis
and product consistency. The LTR process has the optionality of producing a higher grade ilmenite (57% -
59% TiO2) through minor changes in the LTR process conditions. A titanomagnetite concentrate is produced
as a by-product of the ilmenite roasting process. Sale of this concentrate could provide a credit to the
roasting process costs.

Final products from the BFS metallurgical test work will also be independently assessed for their
marketability by mineral sands consultancies, TZMI & Ruidow.

Mine Planning, Optimisation and Scheduling

Enterprise Optimisation is currently being undertaken by Whittle Consulting Pty Ltd and Entech Mining
Consultants utilising the April 2016 Mineral Resource (refer ASX announcement 5 July 2016). For the BFS,
Phase 1 mining will commence at an initial throughput of between 7.5 and 10Mt per annum with
throughput fixed at a constant feed rate of approximately 750t per hour at the rougher spirals in the Wet
Concentrator Plant. Phase 2 of the operation will involve a doubling of the throughput to approximately
1,500t per hour at the rougher spirals. The timing of this ramp-up will be determined during the
optimisation study.

The Enterprise Optimisation will focus on maximising initial cash flow profiles and economic value for the
Thunderbird project. Significant opportunity exists within such a long life project to optimise the cut-off
grade strategy, process plant throughput and recovery via “process bottleneck” identification, and other
key cash flow and cost drivers to ultimately maximise NPV and minimise risk of the project. Mine planning
and scheduling will follow the optimisation study and is on schedule for completion in late 2016 in line with
finalisation of the BFS study.

Market Conditions

Market conditions, particularly for sulphate ilmenite, indicate prices are rising after four years of decline.
Markets are indicating strong initial rises in high grade TiO2 sulphate feedstock prices and stabilisation of
zircon prices as global inventories are being unwound.
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Factors influencing current market conditions include:

Recent multiple increases in pigment prices are starting to flow through to feedstock price
increases, particularly for sulphate ilmenite

Reduced ilmenite production from hard rock magnetite mines in China and the Ukraine due to the
depressed iron ore price.

In the recent low pricing environment increased depletion of high grade reserves has occurred in
an effort to maintain margins and generate cash flow

Closure of mineral sands operations has accelerated the depletion of consumer and producer
zircon inventories with balance likely to be restored around H2 2017.

Low capital investment at existing operations, low number of development projects likely to be
developed and the lack of exploration success by the major producers will cap future supply growth
Increasing geopolitical risk (social and environmental) combined with cost increases including
power and water in Africa are likely to delay or prevent capital investment decisions.
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Figure 3: Location of Thunderbird Project

ENDS
For further information please contact:
Bruce McFadzean Media: Luke Forrestal
Managing Director Cannings Purple
Tel: 08 6555 8777 Tel: 0411 479 144
info@sheffieldresources.com.au Iforrestal@canningspurple.com.au

Website: www.sheffieldresources.com.au
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COMPLIANCE STATEMENTS

The information in this report that relates to Exploration Results (results of metallurgical test work) is based
on information compiled by Mr Mark Teakle, a Competent Person who is a Member of the Australian
Institute of Geoscientists (AIG). Mr Teakle is a full-time employee of Sheffield Resources Ltd and has
sufficient experience that is relevant to the style of mineralisation and type of deposit under consideration
and to the activity being undertaken to qualify as a Competent Person as defined in the 2012 Edition of
the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’. Mr
Teakle consents to the inclusion in the report of the matters based on his information in the form and
context in which it appears.

PREVIOUSLY REPORTED INFORMATION

This report includes information that relates to Exploration Results and Technical Studies which were
prepared and first disclosed under the JORC Code 2012. The information was extracted from the
Company’s previous ASX announcements as follows:
e Thunderbird Bauer drilling: “CONVENTIONAL DOZER TRAP MINING ASSESSED AS PREFERRED
MINING METHOD AT THUNDERBIRD” 17 September, 2015
e Thunderbird Pre-feasibility Study: “PRE-FEASIBILITY STUDY UPDATE CONFIRMS THUNDERBIRD AS
THE WORLD’S BEST UNDEVELOPED MINERAL SANDS PROJECT” 14 October, 2015.
o Infill drilling: “NEW HIGH-GRADE RESULTS FROM INFILL DRILLING AT THUNDERBIRD” 10
December, 2015.
e Thunderbird Maiden Ore Reserve: “MAIDEN ORE RESERVE - THUNDERBIRD PROJECT” 22 January,
2016
e BFS appointment: “SHEFFIELD APPOINTS HATCH TO DELIVER BFS FOR THUNDERBIRD PROJECT”
2 March, 2016.
e BFS Update: “THUNDERBIRD MINERAL SANDS PROJECT - BFS UPDATE” 29 June, 2016.
e Resource Update: “SHEFFIELD DOUBLES MEASURED MINERAL RESOURCE AT THUNDERBIRD” 5
July, 2016.

The Company confirms that it is not aware of any new information or data that materially affects the
information included in the original market announcement and, in the case of reporting of Ore Reserves,
Mineral Resources and results of Pre-feasibility Studies that all material assumptions and technical
parameters underpinning the estimates in the relevant market announcements continue to apply and have
not materially changed. The Company confirms that the form and context in which any Competent Person’s
findings are presented have not been materially modified from the original market announcement.

FORWARD LOOKING AND CAUTIONARY STATEMENTS

Some statements in this report regarding estimates or future events are forward-looking statements. They
involve risk and uncertainties that could cause actual results to differ from estimated results. Forward-
looking statements include, but are not limited to, statements concerning the Company’s exploration
programme, outlook, target sizes and mineralised material estimates. They include statements preceded
by words such as “anticipated”, “expected”, “targeting”, “likely”, “scheduled”, “intends”, “potential”,
“prospective” and similar expressions.
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ABOUT SHEFFIELD RESOURCES

Sheffield Resources Limited is focused on developing its 100% owned, world class Thunderbird Mineral
Sands Project, located in north-west Western Australia. Sheffield continues to explore the Dampier Project
for other mineral sands targets identified within the region.

Sheffield is also exploring the Eneabba and McCalls regions north of Perth, Western Australia for mineral
sands deposits. As an exploration company, Sheffield continues to assess other regional exploration
opportunities.

THUNDERBIRD MINERAL SANDS
Thunderbird is one of the largest and highest grade mineral sands discoveries in the last 30 years.

The deposit is rich in zircon, which sets it apart from many of the world’s operating and undeveloped
mineral sands projects which are dominated by lower value ilmenite.

Sheffield’s Pre-Feasibility study shows Thunderbird is a modest capex project that generates strong cash
margins from globally significant levels of production over a 40 year mine life.

The Company is targeting project construction commencing in 2017 with initial production in 2019. The
initial planned production profile is aligned with expected emerging supply gaps in global mineral sands
markets

ASX Code: SFX Market Capitalisation: $107m
Issued shares:  180.7m Cash (30 Jun 2016): $5m
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Appendix 1: BFS Final Product Specifications

Premium zircon

ZrO2+HfO2

TiO2

Fe203

SiO2

Al203

Dso

0.14%

0.08%

32.5%

0.1%

59um

LTR limenite

High grade 66.3% ZrO2+HfO>
Low in key impurities iron and titanium
Very low in aluminium impurities
Good opacity, similar to other competing products
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TiO2

FeO

Fe203

22.0%

18.5%

HiTi88

High titanium grade (56.1% TiO2)
Low in key contaminant Cr203

Very low in alkalis CaO and MgO
Consistent homogenous product
LTR limenite feedstock can produce high grade TiO2 slag (88% TiO2) and HPPI co-product
Soluble in sulphuric acid, TiO2 solubility > 95%
Highly reactive (FeO:Fe2030f 1.2)

FeO:Fe203

Cr203

Ca0

Mgo

Dso

0.03%

0.01%

0.21%

67um

TiO2

Fe203

Cr203

Ca0

Mgo

SiO2

Al203

Dso

2.9%

0.07%

0.04%

0.00%

3.4%

0.5%

71um

Zircon Concentrate

High titanium grade (87.8% TiO2)
Suitable for flux cored wire welding market or titanium sponge markets.
Blended feedstock for processing via the chloride process.
Low in key contaminants Cr203

Very low in alkalis CaO and MgO

ZrO2+HfO2

TiO2

Fe203

SiO2

Al203

CeO2

Dso

20.1%

0.9%

23.3%

1.7%

0.2%

62um

e Initially focussing on a ZrOz2 rich (~44%) concentrate for process upgrading by the customer.
e Target zirconium chemicals industry

Titanomagnetite

Fe

e Co-product produced as from magnetic separation post the LTR process
o Targeting steel feeds industry, protection against erosion of the blast furnace hearth

TiO2

11.3%

SiO2

Al203

Cr203

MnO

Dso

0.05%

7.8%

0.9%

0.05%

0.20%

67um
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