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INNOVATIVE MINERAL ANALYSERS
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YBennyeHue Kayectsa AoObIYU N HOBbLIN MeTOoA
CKaHMpoBaHuA OypoBbIX NPoo

On-Line Mine
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INNOVATIVE MINERAL ANALYSERS

To4YHble U ObICTPbIE 3aMepbl Ka4YecTBa PyaHOU
MaccCbl, NnogaBaeMon Ha MefbHULY U KOHLUEeHTpaTop

* «ECnn Bbl HE MOXKEeTe 3aMepUTb YTO-
TO, TO Bbl HE MOXeTe yny4LnTb 3T0.”

[LORD KELVIN

.00( Sir William Thomson )Oo.

1824-1907
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INNOVATIVE MINERAL ANALYSERS

TouyHble M ObICTPble 3aMepbl Ka4ecTBa PyAHOM Nynbhbl,
nogaBaeMoM Ha MeNbHULYY U KOHLLEHTpaTop

« «Ecnu Bbl HE MOXETe N3MEPUTb YTO-TO,
“ \

TO Bbl HE MOXETE yNy4yLlUnUTb 3T0.”
LORD KELVIN

.00( Sir William Thomson )Oo.

* “Mbl MOXem!”

Unno AypaHeH
Mine On-Line Service
IMA Engineering




TexHonornsi oH-nanH MOHUTOpPUHra IMA

On-Line Mine

s Drill Cuttings Analysis|[]

3-D Modelling

Ore

Waste
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AHanus KayecTBa pyabl Ha KOHBenepe —

CopTupoBKa Cbiny4ux
- Max
Min
A‘;;&

m ima engineering Mine On-Line Service



m ima engineering
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On-Line Mine

Drill Core Analysis




Yeenuyernue aghghekmusHocmu 0obbI4U

MobunbHaa nabopaTtopusa gonsa aHanumsa oypoBbIX
KepHoB
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Mine On-Line Service

TexHos1i02us1 aHasnu3a 6ypoebix KepHo8

Scanmobile & Remolog™

= Mobile laboratory
- Serves ~1000km radius
- Analyzing at the site, temporary core
storage etc...
= Fast analysis of drill cores

- Elements, minerals and core box
photos in one scan

- RQD - value and veins calculated
automatically
= Fast reporting of analysis
results via Remolog™

- Web based reporting and remote
logging tool

OGecneynBaeT ObLICTPLIU, IKOHOMUYECKN 3P PEKTUBHBLIN, TOYHLIU pe3ynkTaT
aHanusa 0ypoBbIX KEpHOB




YeenuyeHue achdpekmueHocmu dobbIvuU

Remolog ™ = Remote reporting and logging tool

* Remolog(TM) is a fast and @ RemoLog P
easy reporting platform for Sy i S Tereios
Scanmobile analysis results . Teros |

- Lo ]

« Can be used as a remote e
logging tool AV MAAAA AN
Web based service provides = e s
easy and safe access from SEER PR R
anywhere with internet

connection
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CMeuweHHbIX npob He siesisiemcsi eQUHCMBEHHOU

9mo 2ps3b, 3Mo Mnbisb, 3MO WyM, 3mo MPocMmo
OnacHo

W

> o
& .u B\

Ps. Bbl cribiwanu o 6 aHanmnaatope npob IMA

PDSA Robot? YES !
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MponsBoauTe aHanus Bo Bpems bypeHus!
— IMA Sampler-Analyzer Robot
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INNOVATIVE MINERAL ANALYSERS

www.ima.fi
IMA PDSA - 3TO OoTOOp Npo6 6ypoBoOro wnama u podoT-aHanusartop
- Yébupaem npobnemy cmew,eHHo20 omb6opa npob u ycpedHeHHO20 aHasu3a.
Yeenu4yueaem kadyecmeo pyObl, NnodagaeMol Ha MeJibHUUY U 3anacbkl HaCbIWeHHOU

OH-nanH aHanus
OypoBbIX Npob
e AHanus Kaxpgoro
MeTpa oypeHus
 TouyeyHast oTOOpKa
npoo 1 TOYHbIN aHanus3

3D MogenupoBaHue OnpepeneHue
azyboxuBaHus _

OTtBanbI

CtabunbHOCTb Nogaun
ToyHoe No3MUMOHNpPOBaHne HacCbILWEeHHOro rnasHoro

wypda! OnpepeneHune BbIHOCA KOMMNOHEHTa B pyAe
DV Nkl
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AHanusartop 6ypoBoro

wijiamMa
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IMA OTbopLmK npob: IMA ScanVan

AHAIN3 B PEXXUME OHNAWH
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ABTOMaTU4YeCKUN OTOOPLLMK NPOO AnA
KPYNHbIX O OBbIX CTAaHKOB
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OTOopLWUK NPOO AnA manbIiX U cpeaHux
OypoBbIX CTAaHKOB
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IMA 1 TPaANLUOHHBLIU MeTOoA COOp aHANMU30B U

Mine On-Line Service

obpa3uoB
Ore-Waste border comparison with MOLS Vizualizer
Mine call IMA PDSA vs portable XRF
— (2m x 2m x 2m blocks)

Observed dilution: 5,500 tons

Test bench: 100,000 tons (0.17 % Ni) (0.03% Ni below cut off)

™

Observed ore loss: 7,600 tons
@cut-off: 55,100 tons (0.27% Ni average) (0.1% Ni average)

[MporHosunpyemoe yBennyeHue aKoHomMmudyeckoro acpcpekra
ot IMA:
130,000 USD per blast (1,3 USD 3a TOHHY)
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INNOVATIVE MINERAL ANALYSERS www.ima.fi

IMA: KoHeeuepHbIU aHanu3amop / Fast Conveyor Analyzer

(FCA)
Hue 2J71a8H020 KOMMOHeHmMa — 6onbwe

On-line Analysis of Primary

Crushed ore from the Muck-pile

* Analysis every minute

* Ore Grade of each Truck is
known accurately

* Selective Loading made possible

Primary
Crusher

Trends and Grade in real-time



m ima engineering More Accurate Loading Control

INNOVATIVE MINERAL ANALYSERS

Accurate Grade control in Loading by IMA FCA
- On-line analysis of primary crushed ore by every truck load to crusher
- Muck Pile composition as feedback

Advanced new technology and services
instant ore Grade Trend in cloud available
on mobile devices
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To4yHoCTb aHanna3aTtopa FCA XRF

CpaBHeHue Ha HegenbHOM rpacguke FCA vs. Courier:
homogenisation pile and intermediate stock pile before grinding mills

Cu FCA 27.10. 950 - 5.11.14 8.55
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CuCourier 27.10.p.55-511. 855
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INNOVATIVE MINERAL ANALYSERS

PacwudpoBka 3a nepuoa 24 yaca

Direct gyratory crusher feed
Nony6asa nuHMA: NOMUHYTHaA MeauaHa, YepHas: 15 MUH CKonb3sLas

www.ima.fi
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Reactive loading www.ima.fi

OnepaTop akckaBaTopa NosiydaeT B peXXMme OHManH MHopmaLumnio o rpagynposke
npegblaywen norpy3ku. B ganbHenwem, oH byget BuaeTb pacnono>|<eH|/|e KOBLLIA Norpy34yunka
Ha 3NEKTPOHHOM KapTe. ATO No3BondeT yopathb Mol

min av,

-w -

[MoMUHYTHO OTOOpaXkaeTcsi Ka4eCcTBO py,u,bl HE

-,

[NonoxeHune
KoBLUA BUAHO
yepes
GSP
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NMpuHUMN copTpoBKU Yepe3 IMA BOSS-Bulk Ore
Sorting System
BOSS+ IPCC Pre Concentration Solution

pyAa XBOCTbI
e, . Sorting
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INNOVATIVE MINERAL ANALYSERS

CopTtupoBka pyabl ¢ nomowbio IMA BOSS

HacbliweHHbIN naTepu3oBaHHbIN Ni
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INNOVATIVE MINERAL ANALYSERS

CopTtupoBka pyab! ¢ nomouwisio IMA BOSS

* [lorpys3ka norpy3uvMkom

* AHanu3s yepes IMA FCA (fast
conveyor XRF-analyzer)

 CopTtupoBka yepe3 BOSS
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INNOVATIVE MINERAL ANALYSERS

CopTtupoBKa pyabl ¢ noMmoLwbio ckaHepa IMA
Bucket

IMA FCA 3
probe




IMA - BOSS

BULK ORE SORTING SYSTEMS

¢ ,,A—..:%> s Lo R
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Fixed BOSS Mobile BOSS

m ima engineering
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3aTtpatbl Ha Bulk Ore Sorting System
U UX BNTIUSAHME Ha pe3epBHbIe 3anachbl

Pacxopabl Ha Bulk Ore Sorting System vs 3aTtpaTtbl
TPaAULMOHHbLIX METOAOB

Pa3paboTrka Paspabotka

OTKpbITbIM  OTKPbITbIM

cnocobom  crnocobom

Koad . pyaa:xBocTbl 1:1 1:10
$/ton $/ton

CtonmocTb fo6bI4Yn pyAabl $2,00 $2,00
CtoumocTb 4OObLIYM XBOCTOB $2,00 $20,00
BoamelieHune 3aTpar $10,00 $10,00
UToroff $14,00 $32,00

BOSS 3aTpaThbl A4na gon. ApobneHusa n

COPTUPOBKMU $0,30 $0,30
BOSS 3aTpaTbl Ha NOrpy3Ky

OTCOPTUPOBAHHOM pyAbl U ee

nepeBoO3Ky $0,70 $0,70
Bo3melleHune 3aTpar $10,00 $10,00
BOSS total cost at cut off $11,00 S11,

+ benefits of sorting inert (NAF)
BOSS' potential cut off grade reduction 21% 669 and non inert (PAF) waste rock




Increase your deposit value by
Ore Sorting Studies

from studies to implementation analyzing your ore from:

New age of exploration

Mine On-Line Service ﬁ) ima engineering
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Umoeau:

LincppoBble peLleHnsa 3HauynTenbHO
ynydwatoT TOYHOCTb OnpeaeneHnsd
KadecTBa pyabl, ee
MECTOMONOXeHNE N 06beEM

HoBbI MeTo4 CKaHMPOBaAHUA
obpasuos:

— bypoBbix kepHOB

— byposoro wnama

— Pyabl Ha KoHBeWepe

HoBbI MeToA NpeKoHLeHTpaumn:
BOSS —copmupog8oyHasi cucmema

OGecneynBaeT 3KONIOrM4eCcKyro
Ge3onacHoOCTb

ww.ima.fi

www.mols.fi

Mine On-Line Service

On-Line Mine
Mining Contrl
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