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Mining Flash Note

Talga Resources

TLG AU BUY

Integrated advanced materials
unlocking the future of graphene

Vertically integrated advanced materials company, T&gaources, principally focus o
enabling stronger, lighter and more functional graphite and graphene products for
global coatings, polymer compositesonstruction and energy storagenarkets.
Developing the woR Q& K A 3 KISRQigrapghe dBpBsit Bweden, the company
utilise their proprietary oreelectrochemicalexfoliation process to manufacturbulk
valueadd Talga graphene products.

Talga Resources are diversifyiagross the battery metal suite with exposure 1
prospective cobalt assets in Sweden.

Graphite the most overlooked battery metal

f Talga Resources flagshiproject develos one of 1 KS ¢ 2 NI Rgbadle
JOR&@ompliant graphite resource the Nunasvaara deposiaf 12.3Mt @ 25.5% T(
6 a 2N EIKA G A Based onNI 2o/TE O-oiit

The Nunasvaara resource includes a higgrade domain of 2.0Mt @ 32.6% TGC, bi
on a 30%Cg lower cwaiff. Mineralisation is present from surface to 220m depth
remain open along strike and at deptNunasvaara is encompassed within the 406
exploration permit combined within the Vittangi project.

Work to date includes geophysics, trenching, core drilling and trial mining of
tonnes ore completed in 2016. Permitting for full scale developmentdeoway.

Tests of Nunasvaara graphite as the anode material in Lithoarbatteries have show
higher than average performance, including 20% more capacity andfatttacharg
capability (from 8100% charge in 3 minutes).

Nunasvaara has been declared a mineral deposit of national interest byS@i
(Geological survey of Swedepyoviding benefits against competing land uses.

Vittangi project graphite suite, highlightingigh surface grades anscale of exploration upside
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1 The operation has significant exploration upsiaéth the Nunasvaara graphite u
extending over 15km strike, of which less thaas beerB% drilled to date. Surface rc
sampling indicates expansion of graphitic mineralisation, averaging 26.2%nt@th
grades encountered up to 46.7% TGC. The figure above highlights the major p
for expansion of the future resource base.

Globalleader in graphite resource grad@range dot9 with Talga in blue
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1 Breakthrough processing pathway developméntNunasvaara graphite demonstral
a simplified and effective method &xtract graphene in bulk quantities during the s¢
singlestep process applied for graphite liberation.

¢l f3FQa dzyAljdz§ AN LIKAGS (2 AN LKSYyS LI GKgl &
® DIRECT ORE-TO-GRAPHENE PROPRIETARY PROCESS
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Graphite in Ore Graphene

TALGA'S UNIQUE PROCESS ROUTE

SourceTalga Resources

9  Trial mining during 2016 extracted 5,0@faphite oreto demonstratea scaleup of the
process test work focusing on electrahemical exfoliation rather the
crushing/grinding.The AlvancedMaterials GmbHprocess test facility in Rudolsta
Germany, expands dhe November 2014 scoping study to develop industrial quan
of graphene nanoplatelets alongsitieion battery anodegraphite (D90<Q microns).

1 Talga advanced materials are proactively develgpndustry potential of Talpite®
product with agreements across the principal sectors with a strategy to pursue re
opportunities and partnershipsind the objective of releasing a project pfeasibility
study in Q1 2019.

T ¢Ff3IFQa FRIOWMBIAORY WTFAIG F2NJ LIHzN1LIR2 aS G
with large volume capacity whose graphemsagesither already exist (enhanced w
Talga material) or new purposes with short pathways to commercialisefiom. prime
industrial sectos are: coatings; polymer composites, construction and energy stol
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Talga graphenearget sectors
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NHANCED COATINGS

Protective, High
Performance, Functional &
Nano Coatings
Eco-friendly Cr(VI)-free based
pre-treatment coatings for
multi metals
Pre-fabrication and post
fabrication primers &
anti-corrosion coatings
Marine anti-fouling systems

Low friction coatings

\.4

COMPOSITES ESIN

High Strength, Low weight &
Conductive CFRC & two pack
Resins chemistry

High strength carbon fibre
reinforced plastic systems

Conductive plastics and
polymers composites

Lightening strike protection
and EM shielding

Thermal Interface Materials,

Conducting adhesive & Inks

Batteries, Conductive Inks &
Fuel Cells
Next generation higher
performance lithium-ion
battery anodes
Conductive additives
Flexible, printable batteries
for ‘loT" and ‘Wearable’
devices
PEM-FC-BPP coatings &
membrane

CONSTRUCTION

High strength, thermal &
electrically conductive
building materials
Combined graphite and
graphene mixtures for high
strength building materials
Thermally conductive screeds
for de-icing systems
Electrical conductive flooring,
wall panel systems combined
with heating or cooling
systems

SourceTalga Resources
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KFEd Aa G GRrgpReBANI Y I G SNR | f €
A rapidly emerging product derived from graphite is graphene. Rewarded with a
Prize in Physics for pioneering work, researchers Prof. Andre Geim and Prof.
b2@2aSt2@ LI} | &7Fdz ¢ a2fFGSR 3INY LKSY
The twoedimensional atomic layer of graphite displays properties favourable
innovative technology markets. Graphene is more robust than diamond, measuri
strongest discovered material equivalent to 40x gemstone strength. The material

flexible, thin (Imm = 3 million sheets of graphene), lightweight, transparent at
excellent conductor of electricity and heat.

McKinsey Global Institute identified 12 potentially economically disruptive technol
where advances will transform life, busgs and the global economy. Propertie:
graphite and graphene are expected to support at least 8 of these segments (inc
by Talga Resources symbol), giving robust outlook for consumption.

DN} LIKSYSQ& adzLJISNI | §A GBS LINE IpSidaiibAsSrener§y
electronics, higkstrength bulk materials, carbon fibres, coatings, sensors
membranes for purifying wateand many morgsource Talga Resources). Howewie
majority of potential products are currently in early development gés and due 1
high production costs and/or lack of scalability, have not yet been commerci
outside sporting goods and specialist composites.

LY HAaMTZI py: 2F (GKS $g2NI RQa 3INYLKSYS
a Ministry of Industy and Information Technology report. Growth across the fu
material markets is expected to accelerate as China lifiteestments in clea
technologies to reduce pollution, driving increasing demand for electrific
(batteries) and lighter, strongemulti-functional materials, providing a boon for 1
upstream graphene industry

Graphene as a commercial product is typically marketed as either bulk pg
dispersion in solution osmall areas otontinuous thin film, with variable extracti
methods such aschemical vapour deposition (CVD), mechanmalelectrochemice
exfoliation and epitaxial growth. While no universal standards exist for grapl
materials,some organisations such as ISO have begun publishing standards ter
definitions. Genedlly classification can be defined by the number of sheets ir
particle

Graphene definition and approximate offer price (2016)

- Exfoliated graphite "graphene nanoplatelets" (GNP)

# sheets Offer price (US$/kg)
- Graphene (monolayer) 1 x $750
- Few layer graphene (FLG) 2-5 x $100- $250
- Multilayer graphene (MLG) 2-10 x $40- $60
>10 x $30- $50

Source: Carbon Journal, fullerex
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1 While nanomaterials broker Fullerex foresee the principal industrial segme
composites, consuming almost half bulk graphene market by 2024, the r
advancing electric economy is the major driver for the advanced material.

1 The addition of graphen& anode components can be utilised to double theore
capacity to 7460780Ah/kg, compared to traditional natural or synthetic grapt
Combined to create a composite to overcome fundamental instabilities, grap
phosphate based anodes can reach catyaaf 1,400Ah/kg.

1 Gradually falling graphene costs, declining by approximately 8% per year to $16
2020 gource Goldman Sachs), is leading to adoption by primary consumers of L
iron Phosphate (LFP) technology such as BYD and GuoxuahedigiAs a conductiy
additive, graphene LFP cathode demand could reach 164,400 tonnes bys20@&e
Goldman Sachs).

Graphene enemarket applications focused on lithiurbattery sector

Energy
Storage

Pharmaceuticals

Automotive &
Aerospace

Composite
Materials

Electronics

Environment

dschaeze

Where graphite is used
Where graphene can be used

Source:Johnson Matthey

9 Further to LFPtechnologies, other next generation battery manufacturers
investigating preferential incorporation of graphene instead of graphite, inch
{FYadzyad 6A0GK GKSANI WINILKSYS O2I (SR
graphene batteries by@25 is forecast to rise to Rmb6.3bn (US$0.9badi(ce Goldmal
Sachs).

 Theenddza S YINJ SiG A& NBOSAQGAYy3I &AAYATFAO
AYAGALFGABS RSt A BOENY NBEEBNINDOKQ &S yai SN
coordinated research consortium. The group consists of over 150 academi
industrial research parties across 23 nations taking graphene from the real
academic laboratories to market. In addition, the UK government are also fundin
YATEA2Y IANVGRY GO RKIWE SYy3ISQ AyAGAFGADS
and promoting local supply chains.

Exfoliated graphene manufacture to yield industrial quantities

I The atomically thin layer of carbon atomgraphene, exhibit remarkable matel
properties. The combination of high electrical conductivity, chemical and th
stability, and excellent stretchability provides considerable advantages for the
graphene in a broad number of entse markets.

1 Isolated graphene was found to exhibit a high charge carrier mobility (2 x 198
high thermal conductivity[5000W/mK), exceptional You@gmodulusD1.0 TPa) ar
large theoretical specific surface area (2638gh Moreover, a singlgraphene laye
absorbs only 2.3% of incident light and therefore has a transparerZ¥. % accordin
to an articleexploringexfoliation process method& #oliation of graphene via w
chemical routes

1 The mcrochemical cleavage within graphite can be utilised to extract pristir
graphene, however previousethods fail to yield industrially significant higluality
production.

SPANnge



1 The method of Ectrochemical exfoliation is an excellent approach to producing-
quality  graphene according to the above article (availa
https://www.sciencedirect.com/science/article/abs/pii/S0379677915300229 The
utilisation of a conductive liquid electrolyte and directelectrical current to drive
structural expansion within graptei to split off the graphene layesffersa number o
advantagesincluding;

(1) low costof operation (executable at ambient temperatuesd pressurg and
highcontrol over the synthesis process (functionalization and/or exfoliation cal
tuned by varying the electrolysis parameters)

(2) scalable mass production potentzidrelatively fast synthesis rates

(3) liberation of graphene flakesvithout physical and chemical damag®ables
higherperformanceproductswith lower oxidation anchigherconductivity

Talga graphene advantages

ADVANTAGES:

SourceTalga Resources

1 The highly homogeneous nature of the rgraphiteore enablegonsistent manufactur
of high-quality 1-5-layer graphene First sale was completed in July 2014 to Ger
group Microdrop Technologieand more recently BASF and Haydaligh the compan'
focusing ortesting and engineering towards fgitak productionin Sweden

1 Phase 2 circuit stages have been completed since September 2016, expanding
and providing real world data ¢ KS LINP RdzOG A2y LINROSa
IANFLKAGS G Fy lG2YAO tS@St  FNRY
electrochemical exfoliation cells, followed by proprietary recovery, concentratiol
functionalisation stagesCurrently ~8% input graphitic carbon reports toigh-purity
graphene products verified by multiple industry measures including Ral
spectroscopyand atomicforce microscopy.

Talga graphene process delivers high quality, conductive product
RAMAN SPECTROSCOPY
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Few Layer Graphene
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Talga Graphene Nano plazeiets (GNP)

SourceTalgaResources
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https://www.sciencedirect.com/science/article/abs/pii/S0379677915300229)

Talgacompleted commissioning &hase 3 construction of modules to increase pai
output as plannedn 2018 Phase 3 provides further importaptocess and desigiata
for the upcoming feasibility studies, project and product planning and perm
applications towards fukcale development in Sweden.

Motivation for enhancing the Talga exfoliation method is to drive production

below existing carbon materigl such as carbon nanotubes asghthetic carbon to
provide a strong incentive to adopt this new materi&ricing today for grapher
powdersranges betweetJS$56200/kg, with Goldman Sachs estimating that grapt
would be competitive at a cost of US$RE/

Gommercial developments focus on expanding industry partners

il

Throughout2018 Talga have been advancing product development programmes
materials and products delivered to Chemetall Group (subsidiary of BB8&g¢h
Heidelberg Cement AG, Haydale and Zinergy UK Ltd., amongst other undergoing
programs.

The company arproactivelyaccelerating industry partnerships, expanding the pip¢
of market opportunities as product development and supply programs are und
with over 125 companies.

The gowth isviewed as very positive as the compgmpmote their assets with ne
patents lodged and trademarking of Talga produced graphite (Ta®higgaphens
(Talphen®) and anode material (Talno@g

Coatings

1

Proprietary chemical functionalisatiofi | A fgeaphEn& into higher performan
surface treatments and coatings focusing enhancingtensile strength, abrasic
resistance and corrosion rates.

Test work emphasises that the addition of low loadings ophesme can providenajor
increases in artorrosion performance and mechanical properties.

Talphene&® enhanced epoxpased primer with increased corrosion protection at increased loadings

Commercial Epoxy

After 1,500 hours Linear Electrical
accelerated corrosion Polarisation Test Impedance Test

9 Graphene

taiga Epoxy

Primer

Ewe/V vs SCE
log(Z{/ohm.cm’)

Decrease in tendency towards corrosion

8 “ 3 2

Increase in coating resistance against corrosion

4 $ 1 2
log ('mA) log(freq/hz)

—_—
Decrease in corrosion rate

SourceTalga Resources

1

il

il

Further mechanical improvements indicatmhancements toabrasion resistance |
82%, tensile strength by 160% and elongation by 95%.
TKS LINAYINE F20dza F LIJISFNBR G2 0SS AyON
largest coatings companies imarine and industrial marketso offer ecofriendly
Cr(Vhfree based prdreatment coatings for multi metals.

The company have also commenced on innovate electrically conductive film a
programmeswith numerous companies.

SPANnge



Composites & Resins

1 The integration of graphene intmomposite materials can enhance the conductivity
strength of bulk materials, which aedsoresistant to heat and pressure.

1 Graphenenfo note applications for grapher®2 YLI2 aAGS asSSy
graphenepolymer proves to be light, flexible and an excellent electrical condt
while another dioxidegraphene composite was found to be of interes
photocatalytic efficiencies, with nmy other possible couplings of materials to some
make all kinds of composités®

1 The potential of grapheneomposites includes medical implants and enginee
materials for aerospace and renewables.

1 Talga have commenced a test programme at the leading R&D institute TWI (The \
Institute) in Cambridge, covering multiple graphene product developments includi
icing andightningstrike protection for aircraft.

Energy storage

I Talga Resourcesontinue to strengthen its battery technology division with 1
appointment of senior scientist Dr Fengming liaining Talga staff who are €Xysor
and Toyota, boosting capabilitiesof its inhouse expertise of leading batte
developmentincludinggraphere, solid state battery and silicon anode specialism.

1 Test work at the global independent battery prototyping facility at the War
Manufacturing Groug  LJ- NI 2F GKS | yAGSNEAGE 2
present significant performance benefits over reference leading commercial
LINE RdzOGa 066/ !tévod

Fullscale pguch cells (A5) targeting 4Ah capacity containing Tal®msdel NMC cathode
B~

SourceTalga Resources

1 Independentresults highlightTalgd& autperforming pouch cellswhile ongoing wor
aims to validate resulbcross multiple battery test facilities in Europe and lea
independent battery development institute in Asia

Talga battery cell characteristics and cydife results against leading commercial cells

Specific Energy BATTERY CYCLE LIFE CHARACTERISTICS (@25°C)
Talga
Cost Specific Power o
100 talga
[ —
[ —— :
Leading Auto Brand
% \\
b Leading Power Tool Brand
Z
g 60
Life span Safety 3
40
Performance 20
0 100 200 300
Charge/Discharge Cycles

SourceTalga Resources
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1 Talga successfully scaled Tiplnodeproduct from half coin cells to commercisilze
pouch cells with meaningfglerformance benefits over reference anode graphite:

1. 20% higher capacity (total energy)
2. 20% higher power (fast charge/discharge)

3. No capacity fade after 300 cycles (>98fergy retention) indicating normal life
of greater than 4,000 cycles

4. 94% first cycle efficiency

f {dzoaSljdzSyd GSaid NBadzZ Ga akKz2g¢ ¢t 3l Qa
capacity to conventional cell anodes, enabling ufast charge ratesn excess ¢
>300mAh/g at 20C. In general terms, this allows full charge- 086%) of lithiurdion

batteries in 3 minutes without losing capacity, significantly improving the usabiéy
current iterations of battery technology.

f ¢t 3 Qa 3I&dolufiinirépiesents/a2sRostantial leap forward in the prac
characteristics of lithiurion batteries, enhancing the impact on electromobility .
YFaa FR2LIGA2Yy NrdSaod 2SS |faz2 NBO23y.
unigue graphite deposti as the material eliminates comparatively expensive indt
standard spheronisation, micronisation and coating associated with flake produc

Gigafactory growth across Europe is significant

TALGA PROJECTS, SWEDEN

NORTHVOLT, SWEDEN 32GWhr

JOHNSON MATTHEY, POLAND ll

TESLA GIGAFACTORY, EUROPE (PROPOSED)

NORILSK-BASF CATHODE PLANT
DAIMLER, GERMANY ‘

CATL, GERMANY

NISSAN, UK

| FARASIS, GERM

BMZ GERMANY3GWhr @ @& ¢ | TERRAE, GERMANY 38GWhr
SAFT, FRANCE 0.6GWhr 1 &
LG CHEM, POLAND 50GWhr

KREISEL ELECTRIC AND ACCUPOWER, AUSTRIA IGS YUASA. HUNGARY

SAMSUNG SDI, AUSTRIA

SAMSUNG SDI, HUNGARY, 2.5GWhr

CELL MAKERS
BATTERY PACK MAKERS ONLY

SourceTalga Resources

T Roughly80%ofthd 2 Nt RQa SEA&GAY3 | yR LI YyyYySH
according to Bloomberg data. China alone has 69%, with the US at 15% and tt
under 4%.The EU are targeting billions of euros funding for electric battery plia
orderto remain relevant in the global race for electrification.

1 The scale of growthacrossthe battery sipply chain especially across Europe
significant A wave of scheduled capacity is expected to sa@lbss the EQy 2020 witt
Fd €SHald y2DER PDOAL RGOS E dzy RSN RS@¢€

T ¢KS 9! QanHANNBAY I NOK FTdzy R Kl a aSiyln
is available to finance building demonstration facilitiisd the European Fund 1
Strategic Investment is available from the Européavestment Bank to cfund the
billions of euros capital requirement to develop capacity.

SPANnge



1 By 2035, all vehicles sold in Europe will be electric, according to the latest fore
Dutch bank ING. The report findings indicate a huge increase in the adoption of «
GSKAOf Sa LRaSyuAalrtte 208SNIF1AYy3I Yibgut
the sale of petrol and diesel cars.

f LbDQa NI LI¥NEpabywRiKF L3 9Qa & SO02y2YA¢
O2YLRySyida (2 FLtft oAttt ONBrbugfto2024.WNI

1 To address the scarcity of raw materials, thei&dctively mapping European mine
potential, supplementing withplans toimproverecover from recycling The bloc losts
significantcobalt, lithium, graphite and nickel depos#sross-rance, Finland, Portug
Spain and the Czech Republic

1 Energy viceresident at the European Commission, Maros Sefcovic, acknow!
participation of 260 companies across the supply chain, creating substantial dem
the strategic raw material battery supply offered by Talga Resources.

Collaboration patners to support development of Talga battery materials

TWI )WMG' EEUNERSITY OF
L racstrorns &7 CAMBRIDGE

CAMBRIDGE UNIVERSITY

T™WI

Manufacturing Research R & D Institution

FARADION

Sodium Cell Developer

CRODA TALGA RESOURCES LTD

Graphene Advanced
Material Technologies

Chemicals Company

SourceTalga Resources

i Talga have signed binding collaboration agreements to support the or
development and integration of battery technologies, including Jagaad Rove
Johnson Matthey, Croda, Faradion, PV3, Cambridge University and W
Manufacturing Group.

1 Develping expertise also targets additional breakthroughs in performance of Ta
anode material, with the company investigating graphene for silicon and othe|
generation A 2y oF GGSNE | y2RS& dzyRSNJ G4 KSAN.

I The disruptive market has@ge for growth, with Goldman Sachs estimataigmb6.3bi
(US$0.9bn) addressable market by 2025 for graphene in batteries.

Construction

1 Impregnatingcement with graphenéhas the potentialto generate greenembuilding
materialswith enhanced strength, impermeability, resistance to surface abrasior
electrically and thermally conductive.

1 The technology represents an opportunity to disrupt an industry valued
US$450bn/annum spurce: World cement & concrete additives marietSpecialit
concretes form a subset of thiand while no formal volume that may be attributed
the new productswe recogniséhe marketopportunity is significant.

f Breakthrougd FNRBY (KS O 2-)fdphegetradéarcidandevelspinéntid
offer substantial improvements in existing and emerging applications, particule
52y ONBGS Aa G(KS 62NIRQA f I NBGekding © i
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tonnes/year éource:Cement Market Forecast). a 2! 6 A (i K sedoKd3argé:
concrete manufacturer, Heidelberg Cement, focussing on thermally conductive cc

gives significant indication on the technological potential of
grapheneimpregnated concrete.

1 Recent studyfrom the University of Exeterultrahigh performance nanoengineel

grapheneconcrete composites for multifunctional applicationsuggests

nanotechnologyenhances concrete strength by 146% withur-times more wate

resistarcethat existing iterations.

1 Greenhouse gas emissions @siated with concrete and cemembaking remain
stubbornly high, accounting for ~8% global emissions in 2015, according to repol
PBL Netherlands Environmental Assessment Agertay.minor addition of graphel
minimises the volumes of concrete regeit, limiting the chemical process involvec
the breakup of limestone and associated carbon dioxide rele@be. studysuggests a
estimated 50% reduction of cement consumed would result in a 446kg/t reduct

carbon emissions.

Talgathermally conductive concrete melting 5cm depth of ice from 9v power

Thermally Conductive saaes v
Concrete s

Electrically
Conductive
Concrete

Conductivity (Siemen/cm) Resistivity (Ohm.cm)
Talga Concrete 20 0.05
Standard Mortar 0.000001 1000000

SourceTalga Resources

f LyAdGALt GdSada Fd ¢l f3FQa DSNXYIFY LINE
Q&C) laboratory with the addition of pristine graphene targeted high elec
percolation at low material concentrations and with potentially lower cost factors.

T Sampf YSI adzaNBYSyida dzyRSNIiI 1Sy o0& tNBF
Manchester recordedsignificant reduction in electrical resistivity from ~1,000,

ohm-cm for the reference mortar to 0.05 ohigm.

9 Current iterationssignificantly improve ohistoricalperformance of attempts relying «
the addition of high loadings of magnetite (iron), steel fibres, synthetic and ni
carbons. In addition to the large relative quantities, active materials tend to
negative effects on cost, strengttorrosion and abrasion resistance, maintenance «

and weight.

T 9t SOGNXROItte O2yRdz0GAGS WINI LKSyS O
heating, antia G GAO Ft22NAy3ISZ 9alL &KAStRAY:
adl 0S oKefitg iaidNdnd environmentalljriendly ice and snow clearing of k

transport routes.
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Idealised concept of inductive charging technologies féearic vehicles
—— / T % /

Electric
re-charging
lane

SourceTalga Resources

1 Future capability also investigaelectrically conductive concrete for a cesffective
role in enabling inductive (wireless) charging technologies for electric vehicles
dynamic (driving) as well as stationary (parking) conditions.

1 Wireless chargingpads are receiving majglobal interesto support usability and ma
adoption of electric vehicles, and are becoming closer to reality in thandir anew
£40m government proposal.

1 The Department for Transporforesee electromagnetic induction charging could
positioned at service stations and car parks as well as during mobility in dec
OKIF NBAY3 f I ySa direlegsichaigisyYwill éakéSdiving ah Rlectric ve
as similar as possible to drivingpatrol or diesel car but without frequent trips to !
LISGNRE. adl GA2YE

1 A partnership between RenaulQualcomm Technologies and Vedecom are develc
dynamic electric vehicle charging (DE¥C3 €e9m project100m test track capable
charging up to 20kw giractical motorway speeds.

9 Successful implementation of dynamic charging is expected to significantly bot
global requirement for inductive concrete, while electric vehicle developments wi
support the desire for Talga graphite and graphene product suite.

Talga advance graphene products against a number of innovative manufacturers

1 Innovative manufacturing methods areompeting against Talga electrochemic
exfoliation technologynd verticallyintegrated carbon supplywith the aim of providin
the market cost competitive products against existing leading carbon materials

I Nanomaterial fabricationtarget either bottom-up techniquesrelying on syntheti
graphene sourcgor top-down focus on downstreanreprocessing of graphitegack
offering distinct advantageslisadvantags, scales and costs.
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Non-exhaustive comparison of graphene production methods

Top-down Relative method
+)|DIRECTA
Reduced graphene “Graphene oxide dispersions are normally - i s pasn
oxide synthesised using Hummers’ method, relying on S MATERIALS ) >
oxidation of graphite feedstock, sonication or heat to haydale

P

separate layers and subsequent reduction to
nanoplatelets”

Liquid phase “Shear force application via sonication or voltage
exfoliation control of bathed graphite in a solvent for 7
talga

intercalation to graphene nanoplatelets”

Graphenea
“Graphene synthesis involving catalytically O ! CEALTECH
. decomposing a gaseous carbon source, typically a
Chemical Vapour hydrocarbon, onto a metallic surface at elevated Equipment w',ﬂ_ﬂu,w:
deposition temperatures to produce a polycrystalline film” a Corporation
Q30 Ap
- QoG raphene p
Bottom-up O Materials CeA!i

Source'SP Angel

Expanding application of graphene across growing marketsins that Talga h
entered itspioneeringprocessing methods in direct competition tecumbents The
high-quality graphite ore feedstock from the Vittangi project lends itselfatobient
temperature electrochemical exfoliation, with the process yielding a high proporti
grapheneat industrially scalable volumes and low costile a higher proprtion of
global manufacture focus ohigher energysynthesis frompurchasedpre-purified
carbon sources.

Advanced Graphene ProductsOwnsa uniquebut low volumeproduction method
of large HigkStrength Metallurgical Graphene (HSMG) based on ghmwth of

graphene on a liquid metal substrate, originating from the Institute of Mater
Engineering at the Lodz University of Technology in Poland. The graphene lay
be applied as a coverage to any surface, with standard substrates including F
(polymethyl methacrylate), quartz and silicon wafers. The process improves o
CVD (Chemical Vapour Deposition) process to minimise the overlapping

resulting in common defects.

Graphenea; Chemical Vapour Deposition offers graphene monolayesbybining
carrier gas molecules hosting disassociated carbon atoms with the substrate to ¢
a material film on the surface. While the method produces coatings with high pt
impervious, fine grained characteristics, the gaseouptogucts are tymally very
toxic and require extreme temperatures. As documented by Graphenea, depo:
methods onto substrates create an issue upon separation or exfoliation of grap
from the substrate without damaging the graphen@urrent solutions focus on .
copper substrate,which then requires dissolving in toxic acids remowe the

graphene Another major hurdle focuses on creating a completely uniform layer
to the kinetic transport dynamics of the gases, resulting in inconsistencies in the
graphene beet.

AppliedGraphene Materials; Relying on a unique multiple dispersion technique, 1
lack of graphite feedstock or any oxidation procedures generates graphene
limited graphitic impurities, graphene oxide or transition metals.

DirectaPlus¢! FGSNJ f | dzy OKAy 3 W¢KS DNJI LIKSy ¢
been expanding capacity to 30tpa pristine graphene nanoplatelets using pate
G§SOKy2ft23ed ! aAYy 3 Nighguidgghphits fdedstodk is &poka
to temperatures 0fl0,000Cwhere it becomes possible to separate into a collect
of graphene plateletsWhile costs associated with drawing the process to extre
temperatures are high, the process relies on no chemical toxprggervirg the
characteristics of the graphene.

SPANnge



Kiskamaproject enhancedlalgaexposureto battery metals

1 As part of thepurchasedTeck Sweden package in 20Ialga Resourcesherited
battery metals exposure through a wholly owned suite of higlyospective coba
minerals assets, focusing on the Kiskama projddie company announced t
incorporation of 100%wned Swedish subsidiagyTalga Battery Metals Ao suppor
the advance of the project.

f  Acquisition targetedKiskama,{ ¢ S R Sy Q Acobéltl ddfd<it &vith current Talgs
exploration efforts enhancing 101 historic drill holes for 13,838hich test only 1kr
strike of a 7km cobaltoppergold zone.

1 Encouraginglrill intercepts highlight36m @0.11% Co, 0.27% Cu & 0.13g/t Au, 3:
@ 0.10% Co & 0.56% Cu and 28.1m @0.11% Co & 0.51% Cu.

Kiskama drilling programme conducted by Talga (2014)

SourceTalga Resources

9 First pass metallurgical results in 2017 demonstraieditiverecoveriesncluding yp to
91% Cobalt86% Coppeand 77%Gold

1 The company have recently (Oct 2018) obtained all necessary permitting to com
a diamond drilling as part of a maiden JGf@pliant resourceTalga recently began
(induced polarisation) and MLEIVh¢ving loop electromagnetic) geophysics to furt
define zones of mineralisation.

1 The suite of coballicencesalso incorporates Lautakoskhhmavuoma and East Ai
projects which host vital minerallsi A 2y > Ay Of dzZRAYy 3 Wg
intercepting 91.8m @.18% Cu and47ppm Co atautakoskand 52m @ 0.24% C
0.59% Cu, 0.17g/t Aincluding 21m @ 0.38% Co, 1.12% Cu, 0.42g/t Au
Ahmavuoma

1 SP Angel recognise the projects are supported by close proximity to estal
infrastructure, includingtransport links to smelters and lowcost sustainabl
KERNRLRZGSNE +a ¢Sttt a oSAy3a airdiddz
coppergold mine with Aitik milling 36mtpa.

SP Angel | Prince Frederick House |-39 Maddox Street | London | W1S 2PP | United Kingdom
SP Angel Corporate Finance LLP is authorised and regulated by the Financial Conduct Authority. Registered in Englan@d49oRegistered Office: Prince Frederick Hous@®8laddox Street,.ondon W1S 2PP.



