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Summary

This studydocuments the geochemical and mineralogical characteristics of thigeel Reference
Materials, and forms part o¥Work Package SCircular Battery Materials Value System, as part of
BATCircle 2.@roject, in collaboration with partneréalto Universityand VTT This is Part 1 of four
deliverables, with othersovering similareports onLithium andCobalt Reference Materials, along
with recommendationgor an eWaste Reference Material.

Thenew Reference Miterialsreported herecomprise¥4Drill Coresof typicalnicketrich ores,cm-
sizedchips ofRunof-Mine ore, andfinely groundNickel Concentrate, all from the same deposit
Together, hey are not designed to be definitive mineral or rock standards, but ratesent
samples that have beerharaderizedusing multiple methods (optical;feeam, xray beam, laser
beam), at different scales (ecmicron), and in different forms (drill core, crushed and milled ore,-thin
section, polished block)

It is the intention that the new data and physical ssdnples will bemade available to all those
within the BATCircle 2.@onsortiumwho areinterested in battery mineral researchiypicalend
users for the new materials might include: geologjstsneralogistsand material scientiststerested
in testing newanalyticalor experimentaldevices; or minerals engineers that require well
characterized materials fdfotation, leaching or physical separatierperiments

Anovel aspect of the study is that we have used beo#ditional geoanalytical techniqudsr battery
mineral characterizatiofwhole rock geochemistry, QXRD, SEDSEPMAAutomated Mineralogy)

as well asnew and emerging technologiesc@nning micreKRFLIBS, FTIR, Raman), thus creating a
ungiue set of data for the three sample typ@scluding new spectral information which can be used
for building mineral identification librarieSome of the devices used d@randheld andare

sufficiently portable that they can be operated efficiently in the field, which opens up the possibility
of wider use, leading to new applications in earth and mineral sciences.

The resultswhether they be chemical, mineral or textumalnature largely correlate across the
different techniques. This repoaimsonly todocumentthe findingsrather than interpre them, as
this activity will form the basis @afplannedscientificjournal paper, which willcompaee the relative
accuracy and precision of tliesultsacross all 4 commodities @NiCoeWaste).

A furtherplannedoutput from the present studys a quickreferenceFact Sheethat will accompany
eachReference Materiabefore they are dispatched to researchefhis will bepublishedseparately
once the materials are ready foelease
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1 CONTEXT

This report summarisegsearchcarried outto date by the Geological Survey of FinlaGTH,
within Work Package (P9, Circular Battery Materials Value System, as paanamn-going

Business Finlanfunded Projectknown asBATCircle 2.0n collaboation with partnersAalto

UniversityandVTT The specific and relevant objectives/dP5are as follows:

A Extensive characterization of battery materials from bBtimaryand Secondarysources
A Development oReferenceMaterialsfor Li, CoandNi

A Assessmat of how to develop am-waste materials characterization reference material
In order to fulfill these objectives, the following tasks are underway:

1 Task5.3.1
Development oReference Materialgor Nickel Lithium and Cobalt

1 Task5.3.2
Assessment to plan the development of characterizatioRefierence Electronic Waste

Four reports are planned, each covering one of the main topics within Tasks 5.3.1 and 5.3.2. The
present report documents the results for a né&Nickel Reference Materialand is labelled
accordindy asPart 1(of 4).

2 CONCEPT

The originaldeawas tocreatea collection of weltharacterized materials that could be used by
researchers, whether they be geologists, mineralogists, geochemists, nymecaissorsor any

other professioslinked to battery mineralsnetals,and materials. Ideally, weanted to

characterize ores (drill cores or hand samples, oratimine material), processed products
(concentrates), and final materials (saleable products), and maksauipes of these available to all
those interested, along with a fact shedtor some commodities (Li) we have collected a near
complete set of samples. Cobalt is proving to be challenging but we are progressing well. In the case
of nickel, the subject ahe presentreport, we have secured samples of drill core, crushedafin

mine ore, and nickel concentrate. And finally, a bulk samplewsstethat has been delivered to

GTK, is currently awaiting investigati@nd will be reportedt later date.

3 STANDRD REFERENCE MATERIAL VS REFERENCE MATERIAL

At the commencement of thBATCircle 2.0 Prog¢, we wanted toclarify the meaning of the
following terms, Standard, Standard Reference Material, and Reference Material.
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A Standardis generally definegat least in the world of analytical geomateripds a materia{say

crystal, mineral, rock typayith absoluteknown valuesthat can beused for calibrating analytical
technigues & instrumentationlt is usually available in the form of a fine powder, or a single crystal or
grain, which tends to limit the variability of the standard from sa#mple to subsampleduring
manufacture

On the other hand, &tandard Reference Materighgain,in the contextof analytical geomateria)ss
ageneral term fora sacalledroundrobin material which is specificallijmanufacturedto be analysed
by multiple laboratoriesn orderto establishntra- and interlaboratory variation, in terms of
accuracy, precision, and general variance in resapeciallyvhencomparingthe same technology
(say ICP or XRF), or different technologies (say XRD, SEM and EPMA).

Our preferred terminadgy, and the one used in the present study, is simply to refénase types of
materials in this studgsReference Materiad. By using this short descriptor, we imply tima&terials
have beerspecificallycreatedwith scientific and engineering researtthmind. TheseReference
Materials, althoughwell-characterizedin terms of theirbulk geochemical compositioknown
mineral contentand texturesand othermaterial propertie$, will display natural variation, from
batch to batch, because of theierynature (drill cores, ordumps and processed minerghrticleg,
and so cannot be considered as tr@@ndards

Multiple batches oReference Materialill be manufacturedasaliquotsfrom aMaster sample, and
made available, in the first instaneg least, to members of theBATCircle 2.€Consortium and then
later to interested partieutside, depending on demand and availability of material. Each hatch
be accompanied by Eact Sheet, which we believe wilbe adequate tallow the recipient to pla and
design their owrexperiments, ands certainlyan excellent starting point for any further research on
them. Ideally, additional analytical work on these batches wdhkh be fed back to the GTK and
incorporated into documentation of any future lites. The kinds of uses we envisage for these
Reference Materialsnight include, but are not restricted to, the following: teaching, research,
professional development, fingerprinting (tracking and tracing), general metallurgical testing, and
technology esting.

4 GEOANALYTICAL TECHNIQUES USED TO CHARACTERIZE THE REFERENCE MATE

There are a bewildering numbef analytical techniques that are currently available to geologists
when it comes tdhe characterization ofirill cores, crushed core and particulate mineral products.
These includeopticalmethods(petrographic microscopy)-ray analysis{RFXRD, >CT), electron
beam analysis (SEM, EPMA) and Hiesed techniqued &ICRPMS, Raman, LIBS) and others (FTIR).
In this report, we document many of these for a suite of nikdledringReference Materialsampled
from a single Ni (Cu) deposit in Finland
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5 DETAIL OF MASTER SAMPLES USED TO MAHERIHEREFERENCE MATERIALS
5.1 Types ofsamples

Three types of nickddearing samples form the basis of tNeckel Reference Materiakll from the
same deposit (Bolid€nlgevitsa Mine, Finlangreferred to hereafter as the Companys follows:

9 Drill Cores

These comprise quarter drill core sections, sampled fioth Yh3taric Kevitsadrill hole materiakt our
National Core Archivén Loppi and were selected based timeir general representative nature of typical
nicketbearing oresThe actual drill comesampled for thistudy came fronvarious drill hole intersections
within the oredeposit with differing grades of ore, and identified by t@empany as: higlyrade;medium
high grade; and low grade. Specifically, the whole rock geochemistry, QXRDtanthted Mineralogy was
performed onquarter core sections from drill ho&714R367, which was drilled in 1992, and wea&enfrom
core trayL-25, (hence full idenfication asM52/3714/92/R367/25). Other techniques such as miekRF
were performed on quarter drill cores from29, -39, L40, and-41.

1 Runof-Mine Orelumps

Samples of typicdtun-of-Mine Ore (ROM) partially crushedas sampled from a conveyat the active mine,
and are typically made up efm-sizedlumps as sampled by th€ompany, on CVRat 08:30on 10 June 2022.
Particle sizes are highly variable, and can blarggas 15 mm, but typically around® nmm, alongwith
particles smaller in diameter.

1 NickelConcentrate
This material is an example WickelConcentrate(NFC), as sampled by tGempany on 10 June 2@2and
appears as medium to dark grey powder, with occasional agglomerationsagontdn diameter

% drill core Run-of-Mine Ore Nickel Concentrate

m !ITlumllmm,l.qumnI

Figure 1.
Three types ofamplesnake up theNickel Reference Materiadet: ¥4drill core, Rurof-Mine ore, & Nickel Concentrate
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6 CHARACTERIZATION OF THE NICKEL REFERENCE MATERIALS
6.1 Background

Xray Fluorescence Spectromet¥RF is a standard method of analysis in order to gain a bulk geochemical
analysis of any geomaterial. It is ideal for major elements, some minor elements, but is generally unsuitable for
trace and ultratrace elementsThe sample is typically required to lethe form of pressed powdered pellets

or glass beads.

Inductively Coupled Plasma Optical Emission spectrostGPOESis generally considered a superior method
for multi-elemental analysis over XRF, for both major and minor elements, but is ordplsuibr some trace
elements.

Inductively Coupled Plasma Mass Spectromd@PRiMS) is used typically only for trace elements, and can
analyseif required, down tadetection limits ofparts per billion. It is especially useful for quantifying rare
earth elements.

LEC@nalysis is named after an acronym of the original name of the develddysratoryEquipment
Caporation), and is for organic and inorganic materials throsgimplecombustionand measurement of
combustion gas absorption, as seertha infrared region of the electromagnetic spectrum. Typically used for
determining sulphur, carbon in ore samples, but can also be used for nitrogen, oxygen, and hydrogen
determinations.

Xray diffraction is a robust wholmck analytical technique fodéntifying minerals and phases present in a
sample, based on their characteristic diffraction patterns, and when used in conjunction with specialised
software, theRietveld methodallows for quantitative modal analys@XRD. Minerals present in low

quantties (5 vol% or less) can be problematic for QXRD. Some minerals display overlapping diffractograms,
leading to challenging identifications. The technique relies on the ability to determine the crystallinity of the
mineralfor a positive identification tdoe made, and therefore amorphous minerals #rverefore problematic
Sample needs to be pulverized to a fine powder.

Scanning micreXRHs a noninvasive x-ray beam sourceglemental and mineralogical analysis technique that

is relatively new and still being adopted by the mining industry. It can map rock samples and powdered
materials, with best results obtained from a flat 2D surfaten combined with offine petrographt

software,that uses elemental information returned from secondarya) signals processed by dual EDS
detectors,quantitative mineral chemical and textural analysis and mapping is possible. Drill core samples can
be measurd in their entirety(up to 15 en long) producing maps that cover areas greater than a traditional
polished surfacesuch as golished thin section or polished blofypically 2-5 cm), which are invaluable for
creating contextural mineral map¥he beam interaction volume is aroun@ giicronsin diameter, with a

minimum spatial resolution possible down to 5 microns.

Automated Mineralogyis an established method to map 2D polished surface of sampl8sdiyning Electron
Microcopy using Energy Dispersive Spectrome&@sMEDS$to determine micrecomposition, and to create
mineral maps with textural details that allow for quantification of grain sigkapesand associations. Grain
boundaries, inclusions, and fractures can also be mapped. The sample is usually presented to the ihstrumen
the form of a thin section or polished blockcanning resolution can be down to as little as 1 micron, but
typically a stepping interval greater than this is used to speed up measurement time.
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Electron microprobe analysiEPA is the most common ahwidely used nofdestructive method for
gquantified micrechemical analysis of minerals and solid materials utilizing the wavelahigpersive
spectrometry WDS technique. Most commly used for spot analysis with the smallest spatial resolution of
one to a few micrometers, recent developments allow also for-subrometer scale measurements as well as
relatively quick quantified 2D mapping and profile analy¢i®SEPMA is an important complementary
technigue for LACRPMS quantified analysjsvith a deection limit of a few 100 ppm, but cannot measure
ultralight elements such a Li, Be, H and He

RamanrspectroscopyRamar) is a nordestructive mineral analysis technique which provides detailed
information about chemical structure, phagientificationand crystallinity. It is based upon the interaction of
light with the chemical bonds within a material, following interaction with a laser beam focused onto the
surface of a sample.

Laser Induced Breakdown SpectroscdgB$ is a technolgy gaining momentum in the mining industry after
having much success in the oil and gas sedtioe. laser is focussed to form a plasma which atomizes and
excites the sample under investigation. Typically used in field portable devices. Certain elemedtmfou
particular minerals respond well to LIBS, such as Li in spodurnteves used in this study as an experimental
method.

Fourier Transform Infréed spectroscopyHTIR uses a monochromatic beam of light and measures how much
of the light is absorbedind the algorithm used to calculate thitsking raw data and making it into a spectrum
that can be interpreted for mineralogical informatiois)known as the Fourier Transform. It was used in this
study as an experimental method.

7 RESULTS FOR NICKELFENREE MATERIALS
7.1 Wholerock multi-elementgeochemical analysisXRF, IC®ES, ICRIS

The results of wholeock analysis dfa drill core Runof-Mine Ore andNickel Concentratere provided in
Tables 1a-f.

They are arranged according to the methods used, which include:
Table 1a Comparison ofCROESand EDXRFE major oxides only

Table 1b Comparison ofCROESand EBXRFE minor and trace elements only

Table 1c Additional trace elements lgDXRF

Table 1d Additional trace elements b\CRMS

Table leTrace elements by external laboratotfZPMSand XRF, for comparison

Table 1f LECGulphurandcarbonanalysis, by external laboratary

Further details of the mthods usedcanbe foundin the Appendix Gold and the PGMs were not analysed for.
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Table 1aMajor elementsas oxidedy and

ICP-OES

[ Method | sSampleid | ARo3 | sio2 [ Tio2 | Fe203 MnO MgO ca0 Na20 K20 P205 Total
BatCirc2-Ni-ICP Drill core 2.37 22.07 0.24 15.90 0.18 23.56 10.50 0.43 0.09 0.02 95.36
BatCirc2-Ni-ICP ROM ore 3.21 46.84 0.36 10.11 0.14 19.76 15.55 0.58 0.17 0.02 96.73
BatCirc2-Ni-ICP Ni concentrate 0.55 15.52 0.07 45.29 0.04 7.05 2.34 0.15 0.07 0.00 71.09

[ Method | sampleiD | ARo3 | sioz2 TiO2 Fe203 Mo | Mgo | cao Na20 K20 P205 Total
BatCirc2-Ni-XRFBrill core 2.37 38.84 0.22 15.70 0.17 27.76 9.36 <0.13 0.05 <0.00069 94.47
BatCirc2-Ni-XRFROM ore 3.05 41.30 0.35 10.19 0.13 23.00 14.04 <0.13 0.18 <0.00069 92.24
BatCirc2-Ni-XRPNi concentrate 0.98 31.74 0.12 55.55 0.01 19.32 2.94 <0.13 0.10 <0.00069  110.76
Table 1bMinor & trace elementsn ppmby and

ICP-OES

[ Method [ sampled] Ba | ce | o | cu | Lta | No | Ni Sc ss [ th [ v Y 1] Zn 7r
BatCirc2-Ni-ICP Drill core 30.52 82.19 3249.36 4596.23 0.00 0.00 3527.33 40.67 32.11 21.16 125.77 6.53 6.65 133.30 15.08
BatCirc2-Ni-ICP ROM ore 33.81 99.11 2461.28 1897.25 8.46 0.00 2563.87 55.86 50.56 11.56 153.06 15.24 4.98 76.42 22.39
BatCirc2-Ni-ICP Ni concentrate 8.39 55.81 582.37 2077.52 0.00 0.00 47992.45 6.55 19.38 60.56 65.79 1.67 13.75 433.01 15.38
[ Method | sampled | Ba Ce cr Cu la | N [ Ni sc ss [t [ v Y 1] Zn zr
BatCirc2-Ni-XRFrill core 38.60 2640.00 6289.00 17.50 1.90 3089.00 19.40 1.20 66.50 7.60 1.40 96.30 13.40
BatCirc2-Ni-XRFROM ore 45.80 2355.00 1574.00 18.60 2.00 1993.00 39.70 1.70 127.10 17.40 1.10 50.10 23.60
BatCirc2-Ni-XRANi concentrate <6.0 870.40 12230.00 23.90 6.30 47305.92 8.80 11.60 <5.0 5.80 5.90 452.20 <0.2

Table 1cAdditional race elementsn ppmby

[Method | sampleid | _Be Co cs | oy | Er Eu Ga | Gd | H | Ho W | Mo | nd Pb Pr_ | Rb | sm sn Ta To T Tm w Yo
BatCirc2-Ni-XRFBiil core 8830 1090 <16 63.30 28 6.10 2.20 <15 010 <15
BatCirc2-Ni-XRFROM ore 5590  9.40 <14 17.10 29 4.40 580 2.00 13.90 <13
BatCirc2-Ni-XRPSi concentrate 167100 <14 <33 457.00 228 <05 4.00 <30 118100 6130

Table 1d AdditionalTrace elements in ppity

ICP-MS
[ Method | sampled| Ba | ce | o | cu | 1ta | Nb Ni sc sr Th Vv Y u Zn zr
ICP-MS Drill core 35.74 4.65 332153  4603.99 1.92 1.26 28.55 0.53 130.39 5.86 0.17 127.18 16.06
ICP-MS  ROM ore 4217 27.27 253920 188571  10.96 1.20 49.77 1.03 164.80 15.15 0.27 72.01 23.41
ICP-MS  Niconcentrate  9.26 1.94 590.79  2003.73 0.91 0.80 14.76 0.82 68.02 231 0.30 415.42 15.99
ICP-MS

Method Sample ID Be Co Cs [ Dy ‘ Er Eu Ga Gd Hi Ho Lu Mo Nd Pb Pr Rb Sm Sn Ta Tb Tl Tm W Yb
ICP-MS Drill core 0.69 207.83 031 0.99 0.54 0.30 5.01 107 0.60 0.24 0.07 9.78 482 1812 0.65 277 0.89 243 0.18 0.18 011 0.23 52.52 0.59
ICP-MS ROM ore 0.52 127.04 0.42 3.08 148 0.61 5.63 351 0.86 0.61 0.18 3.36 20.50 11.20 442 6.22 3.95 220 0.15 052 0.08 0.33 53.72 131
ICP-MS Ni concentrate 0.61 2523.86 0.28 0.29 0.14 0.05 1.59 0.31 0.52 0.08 0.03 11.25 2.81 19.85 0.27 3.46 0.30 2.06 0.11 0.05 0.04 0.14 53.53 0.20
Table . Trace elements inpm by and , as suppliedrom an external laboratoryfor comparison
External Lab
[ Method | sampled| Ba | ce | o | cu | ta | Nb | N | sc | st | Tt [ v [ v [ u [ zZa [ =z
XRF/ICP  Drill core 14 1 2510 5714 <1 1 2652 1 20 <10 80 <1 <10 54 2
XRF/ICP  ROM ore 21 2 2520 1399 1 2 1477 1 50 <10 150 1 <10 37 30
XRF/ICP Ni concentrate 5 2 430 8162 <1 1 >10000 1 4 <10 88 <1 <10 424 4
External Lab
[Method | samplep | Be | co Cs | by | & | Eu | ea | e | W | Ho | tu | Mo | Nd | Pb | P | Ro | sm | sn | Ta [ T [ w | Tm | w | ¥b
YRFICP Dl core a1 & Y & g & Py @ T Py & s 1 Py & T 1 & Y & Py &
XRFICP  ROM ore a s a a a 4 a a a 1 a 1 . 1 3 a a 1 a a a a a
XRF/ICP  Niconcentrate <1 2245 <1 <1 <1 19 <1 <1 <1 3 3 1 31 <1 1 2 1 <1 <1 5 <1 <1 <1

Table 1. Sulphur and carboanalysis byhe LECO methodissupplied by an externaboratory.

External Lab

[Method | sampeib| ¢ | s |
XRF/ICP Dirill core 0.19 2.37
XRF/ICP ROM ore 0.15 0.88
XRF/ICP Niconcentrate 0.19 25.36
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7.2 QXRD Mineralogical analysis

Quantitative Xray Diffraction QXRD was carriedut on representative examples @il threeNickel
Reference MaterialsTheRietveld Method was used to quantify the mineral percentages, ugugoQuan
software.

It should be noted thapentlandite and chalcopyritehave awkwardly overlapping peaks in their
diffractograms, and this can lead to challenges in quantificagspecially when pentlandite is abundant, as in
the case of the Nickel Concentrateerpentine is a highlgrientated mineral (fibrous and platydnd is

therefore alsodifficult to fully quantify by QXRD, but the variety present is likely to be lizaithie.is also a
tricky mineralby QXRDand even though the values must be viewethveaution, they are considered to be
largely reliable.

Table 2 QXRDresults, expressed as a weight percent, for each mineral phase identified.

Sample | Chlorite| Quartz | Plagioclase| Pyroxene | Olivine | Actinolite | Talc | Serpentine | Pentlandite| Pyrrhotite | Magnetite | Pyrite | Total

Drill core 8.5 0.8 1.8 32.5 17.2 28.4 TR 5.4 0.7 4.8 0.0 TR 100
ROM ore 10.5 11 4.5 43.0 5.3 26.1 TR 1.3 0.7 1.2 0.0 0.3 100
Ni-concentrate| 4.5 0.2 0.0 4.1 0.0 1.9 16.8 0.0 22.6 45.7 1.9 2.3 100

A comparison to the wholeock geochemistry results can be found in #ygpendix along with furtherdetails
of the sample preparation techniques used in the characterization of these samples.

7.3 Scanning micreXRF Whole-core micreachemical, mineral & textureamaging &analysis

Scanning MicreXRRwvas used in this study @nalyserepresentative drill cores and create mineral, elemental
and textural distribution maps, in a neénvasive way. The main focus was to map the nibkalring minerals,
and to revealat the corescale their distribution and associations.

With this in mindthree differentDrill Coreswere specificallyjchosenmainlybecausehey represent examples
of Highgrade, Mediumgrade and Lovgrade, in terms obverall average grad@Ni-Cu), as classified by the
Company.

The results, shown iRigures2 & 3, are elemental maps coloured according to elemental abundances for ease
of viewing. Themapsappear to indicate that Higgrade ore is associated mostly with localized cras$ing
sulphiderich veins, whereas in the Mediurto Lowgrade ores, the sulpties are disseminated and are largely
interstitial to the silicates.

Further, it can be observed in all three ore types, that the distribution of the minerals of most economic
interest (rickel and coppetbearing phasesnterpreted to be pentlandite and @icopyrite, respectively)
occur heterogeneously at the scale of a few rom.

It should be noted thakach batch of Nickel Reference Mateilll Corewill be accompaied by aFact Sheet,
andalthoughmostlywill be ofMedium-grade all three may be gesentin any of the cores providedéurther
images of similar Drill Cores are shown in &ppendix
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Drill Core Scanning micro-XRF

High-grade

Medium-grade'

Low-grade

Drill Core Scanning micro-XRF

Low-grade

Figure2.

Scanning MicreXRF elemental maps of three differddtill Cores specifically chosen because they represent ores of variable grade,
from Highgrade, through Mediungrade, to Lowgrade. Maps are for nickel and copper distribution, which are proxies for pentlandite
and chalcopyriterespectively
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Scanning micro-XRF

High-grade

Low-grade

Figure3.
Scanning MicreXRF elemental maps of three differddtill Coresfor iron, niclel and sulphur distribution, which allows for the
pentlandite (purple colour) to be easily visualized.
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7.4 Automated Mineralogy- Runof-Mine Ore& Nickel Concentrate

Automated Mineralogywas performed on polished blocks prepared from representaiue-of-Mine Ore
and aliquots of theNickel ConcentrateFull details are provided in thgppendix

7.4.1 Runof-Mine Ore

TheRunof-Mine Ore samples used in this study comprisaédium grey, fine to medium grained rock
fragments along witha coarsely crystalline rock fragmeh%-20cm acrossKigure4).

Figure4.
Binocular microscope imagesRiénof-Mine Ore fragmentsselected forpolished resin impregnated blocks.

The modal compositisof the suisamplesare provided inTable3, along with a repeat analysis of the more
coarsely crystalline oriabelled as C
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Table3. Quantitative modal abundance (area RYMOre samples based on Automated Mineralogy.

Sample Name Ni ROM Ore A Ni ROM Ore B Ni ROM Ore C
Quartz 0.03 0.00 0.00
K Feldspar 0.45 0.00 0.00
Plagioclase 459 0.08 0.01
Calcic Plagioclase 1.66 11.41 11.92
Muscovite 0.08 0.01 0.01
Biotite & Phlogopite 0.79 0.23 1.09
Chlorite & Vermiculite 2.15 4.92 8.59
Olivine 0.00 17.57 1.85
Orthopyroxene 0.03 12.91 12.51
Serpentine 0.01 12.46 26.14
Clinopyroxene 67.25 1.89 10.49
Clinopyroxene (Mid Al) 13.03 16.82 10.30
Clinopyroxene (High Al) 7.68 19.32 14.75
Zoisite 1.26 0.65 0.55
Calcite 0.28 0.04 0.04
Dolomite 0.35 0.07 0.04
Fe Oxides 0.00 0.77 0.78
Ti Oxides 0.30 0.29 0.24
Cr Spinel 0.00 0.28 0.47
Pyrite 0.01 0.02 0.01
Pyrrhotite 0.00 0.06 0.05
Chalcopyrite 0.01 0.01 0.01
Pentlandite 0.02 0.04 0.03
Sulphates & Phosphates 0.01 0.07 0.10
Undifferentiated 0.02 0.09 0.01
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Figureb.
Modal mineralogyor the Runof-Mine Ore samplesSample C is a second fragment of Sample B.
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Figure6.
Mineral maps. (AMAMICS and (B) SEBSE images f&tunof-Mine Ore chip,subsample A.

Figure?.
Mineral maps(A) AMICS and (B) SBBSE images fétunof-Mine Ore chip,subsample B.

Grain size and association data are posdiblealculatefor these samplesut are not reported here given the
low modal percentages gfentlandite & chalcopyritein the chips andthese datacan be better derived from
the Nickel Concentrateesults
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