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XauryynbiH aXKnbiH apra 6apunbir XenkKyynsx
Evolving exploration concepts

AWAIT  MaNTManblH  HOBLUMWH  ALUMINANTLIH
MOYNBrMNH 3X/13N133C N SANNH 3aCTUAH 8reeXKNnr
Hb HIMIrAYyNdX LWIAapAnara wyyn yycasr. 3pan
Xauryynaap AaMXyyNnaH Heeuuur Hb TOITooX
AKNbIH ABLAA LYINYY/DK 0/1K aBCAH MIOINANH
X3MX33 acap mx 6onpor 6Gereepn wuaawmp M
YNam HIMIrACAp 6anpaar Hb yr m3ONNNAT
reomeTanNyprunH 6010H 0N6OPNONTLIH 3areap
60NroX xyBupraxag XyHApInT31n 6onroaor.

M>A33/130, ererpiMnr Har Aop, eep X00pOoHA
Hb yAnaaatal Xsn63p3sp LYIyymK, Xovwmp
awmnrnax 60nomXxTon Xan63pT Opyynax Ho yyn

Sel'ViCQS, tOOIS’ and Strategic | yypXaliH TOCNIH XaM>33, TOPNIBC YN XaMaapaH
partnerships to hEIp you take o7 vHA3C cyypo Ho 600

ANC Hb eepuiH yp 4YapBap, TYpLUNAraa 3pan

your data from eXploration to XaUryynblH LUWH3 TEXHONOTUTON  XOCAYYNaH

rmnepcneKTpUnH MMHepPanorn, X33pUNH XaMXKUNT
bIOCk mOdEI. 02 TeXHWKWAH AYPCINT 33p3F YATNANIP YN
AKWNNAraaraa aByynx 6anHa.
BupHuin caHan 6onroxx 6yrM YUNUMAMIIHUNA XK
6YypA3n Hb 6ara epTreep v 6ypaH LWMNAIN XanxK
6aiiraa >XWXKUr Tecneec aBaxyynaapn acap ux
M3433130 60N0BCPYYNAAr HAPUIAH MIAIINIMIH
CaH 6yxuni1 TOMOOXOH KOMMAaHUyA XypTan 6yrodn
Hb TOXUPOMIXKTOM.

The pressure is on to improve economic outcomes
right from the beginning of the resources life
cycle, but larger and ever-increasing data volumes
collected during exploration and resource
definition continue to increase the challenge of
carrying it all forward to geometallurgy and the
block model.

Getting data integrated in one place for current
and future use is a roadblock common to all
project sizes and scopes in the industry. ALS
brings its expertise in this arena to new frontiers

. . of exploration technology, including hyperspectral
bua canbapraa xocryn, HapuiiH mineralogy, in-field measurements, and technical

MIPIrKNMNH CTAHAIPTUMNCAH ImAgeLy. G
B . . Our suite of solutions is relevant to the
OrerAMVH TaWNGHT TYPISH LWYYpPXan largest companies with complex database
63NTE3HD implementations, small teams in need of

inexpensive turnkey options, and everyone in
between.

Expert interpretation and standardized
data reporting with fast turnaround - £ A @
unique in the industry Al %3 5




Ctpatervmini TYHLWISN

MaHaw erergen Tyrasman 3D
3areapynanbiH Oyx nporpamm
XaHram»x 6a acQuire’s GIM Suite -Tan
VANAAH aXnnnax 6010MXKToN

Links to popular 3D modelling
packages and acQuire’s GIM Suite - fit
our data into your workflow

@rorpen HarTX

[e0XMMW, MMHepanoru, reounKniiH
6a (hoTOo 3ypar 33par erergnmnr ALS
CoreViewer™-T H3rTraH xapax 6010M>XTON

Imagery, geochemistry, mineralogy,
/A geophysics - integration and visualization in
a ALS CoreViewer™

h.{'l s



ALS

OHLron, TOrTBOPTON YaHap,
eHA6P OYTIIMXKUT YUNUMATII

[aNnxnin nasap TOMOOXOH 16 yypxana
LUNHXKUAT33HNIA NabopaTopUinH
YANUMNAMIIM aMXKUNTTAN Y3y YK 6anHa.

MaHaim 0N0OH YNCbIH NabopaTopuiiH
MeHeXXMeHTUIAH GEMS cncTem Hb ASNXUIAH
XaaHa Y 6anpnax yypxamH nabopatopuinH yinn
AXXMNNAraaHbl 3P3NT X3P3TL33r OYP3H XaHraxaap
3arBapynaracad HanaBapTan, Lort nporpam
HOM.

GEMS, ALS Webtrieve™ ALS CoreViewer™
CUCTEMYYAIIP AAMXKYYNAH A3KUIAH 3ypar
00N0H TOOH M3/193/13/, Na6OPATOPUIAH NpoLeccT
LYY XSHANT TaBUX 60NOMXK

OpMUIH Yemer 3yCNT, 60N0BCPYYNanNT,
T33B3PNIAT, 3ypar aBant

A33XKNNH NOXNCTUIK, dPXMBbIH Me@HEe>XMeHT

BaniranMnH reoxvMmninH, MMHepanoruimH
LUMHXKAM3 (XRF, TerraSpec)

N153>K 63NTMNNIAH ABYY/bIH YANUNNTID

YypxavH nabopaTtopuinH 3areap raprax,
6anryynax, WMH3YNIX, Oprexxyynax
[eOXVIMUIH YN MOPUIAH TYBLUHMIA 6YX TOPNNINH
LUIMHXWNMII

MeTannypriH TypLUMAT LWNHXUNATIS 60/10H
A3BLUMNTIT MUHEPANOTAH LUMHXMAMII
AXnnnarcaag TeBNepPCeH CYpPrant XerkAnnH
xeTenbepyyan

Bycan H3MINT YANYMNTI3; HYYPCHUN LLIMHX
Y3HAPbLIH XAHANT LWWHXWUAIS3, 6aNranT OpyHbI
LUVHXKWNTI3, XOPCHUN LUMHXKWATIS, [39XKNUIAH
XXMHMMIAH 6aTanraaxkyynant, XyAanaaaHsl
30PUYNANTBLIH MP33 XININLI3P

H3M3AT M3A33NWMIAT Aapaax xaar, Xon600 6apux
YTac, Laxmm LWYYA3HTaap aBHa VV:

ANC I'pynn XXK

Xaar: MoHron Haxman XK-vnH 6anp, YNHIMCNIAH eprex
yenee, XaH-yyn ayypar, Ynaanbaartap-17042,

MoHron ync

Yrac: +976 11343882, +976 77202270

Laxum wyyaanrminH xaar: ALSMongolia@alsglobal.com

YYpXanH NabopatopuH

-

On-site services for the

Uniquely consistent quality,
efficiency, and service

We have a proven track record of cost-
effective support with 16 operating sites
and more in development.

Our one-of-a-kind global lab management
system, GEMS, allows us to deliver any
combination of high quality robust methods used
in our commercial labs to any project site in the
world, tailored to your specific needs.

Online data management through GEMS, ALS
Webtrieve™ and ALS CoreViewer™

Core handling, sawing and photography
Sample logistics and archive management

In-situ geochemical and mineralogical analysis
(PXRF, TerraSpec)

Mobile sample preparation facilities

Design, build, update and expand mine site labs
Geochemical assay and trace analysis of all kinds
Metallurgical testwork and advanced mineralogy
Training and staffing on contract basis

Auxiliary support services: oil condition
monitoring, environmental analysis, commercial
settlement
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LLIMH3 YeuiH LUMNAST TeXHONOTU
00N0OH Yyp YaaBapbIH XOCNO0/

ANC Hb YN 3XKMNNAraaHbIXaa
OYTIIMXKMIT CaMKpyynax, 3apaan
X3MH3X, YP alUMr HIM3IrAYYA3X apra
apraynan, ToHor Texeepem»< 60/10H
TeXHONOTMMH LWWNAANUIAT TOTTMON
IPINXMATK LUMHIYNINL TIMYYNAIT.

Control Alerts

Cutting-edge technology and
capabilities

ALS is constantly evaluating new

Dual View ICP-OES

instrumentation, technology and tools
for our commercial operations and our
on-site services - if it improves efficiency,
reduces costs and adds value, we're
already working on it.

Microwave Plasma
OES (MP-OES)

ALS Webtrieve™ Hb yNYAYYAIMUMA
33K  XYN33H  3aBaxaaC  3X/13H
SUCUIAH VP AVH Tapax XypTan oyxum
N NpoLeccT OYpaH XAHANT TaBWX
OONOMXKWIAT ONrOAOT. YYH33C rajHa
AMapBaa  NIKMMH  LIMHX  YaHap
OONOH  LUMHXWATI3HWA  aH3aNNTaA
YHO3CN3H  Y3HAPbIH - Y3YYNINTUIAH
Xg3raap — ererjavMnr  1a eepee
TOrTOOXK, YP [YH TaHbl TOrTOOCOH
30BLLUIBOPBIAGX XA3raapaac [aBCaH
TOXMONAONA  IH3XYY X3P3rc3n Hb
M3A3NMIAT TaHbl L@XMm  WYyYyAaH
3CB3N YTaC pyy Meccexsp wyya
AAMXKYYNHA.

ICP-OES 0110H 31eMeHT TOA0PXOoNN0X

TOXOOPOMXKMIH LLIVHIYMNCIH
3arBapyya rapy MPC3H Hb YHACOH
Oyly  TYI3M3N 3NeMeHTyyA

TOAOPXOMN0X00C FajiHa Y/ MBPUIH
TYBLUHWIA 60XVMPAON 3CBIN OaWranb
OPYMHA  AKOYNTAN  SNeMeHTYYANNT
33p3r  TOAOPXOMNOX — BONOMXKMIAT
H33XK ery 6arnHa. MIHr3CcH33p 6anrans
OPYHbI LUMHXWATI3M HIMINT XOPBHT O
OPYYNANTbIH/YIN AXNNNAraaHol
3apAanrymrasp XWANTIX
60N0NL00TON 60NN0O0.

BOrvHo AOAMVOHbI Mnasm OES /
MP-OES/ Hb ICP-OES 6a AAS-bIH
anVn ONOH GYHKLYYATaN 60N0BY
XNH UNNAVHAPWIAH OPOHA araapblH
KOMMpeccop alurnaaraapaa nAasyy
TANTAN. VIHT3CHI3P 33PAAN XIMHIX33C
ranHa CanTyyabliH arOyNryn 6ananbIiH
apcamir wyyn 6yypyynaar. ANC

Hb YT TOX6OPOMXKMA TOXMPYYNaH
WWHXWATI3HNA LWHD 3pravnansir
60noBcpyynaH 2012 oHooc

X3P3MXKY YK IXINCIH 6anaar.

ALS Webtrieve™ offers a real-time
analysis  tool for measurements
critical to operation, such as mill feed
samples and environmental water
monitoring. Control limits are set by
you, specific to an analyte and sample
stream. Whenever a measurement
falls out of bounds the tool alerts
one or more responsible persons
by email, SMS or both. Immediate
response to control failures is now
possible without tediously checking
in at every time point.

A new generation of ICP-OES
instruments  are  capable  of
analyzing both concentrated levels
of commodity elements and trace
level impurities or environmental
hazards on the same machine with a
simple plug'n’play component switch.
Now, more environmental analysis
monitoring is possible for less capex/
opex expense. ALS has developed
many on-site methods specifically for
this instrument’s capabilities.

The MP-OES boasts many of the
capabilities of ICP-OES and AAS,
but it's run on an air compressor
instead of an external gas canister.
With significant cost savings and
reduced risk for remote sites, ALS has
been developing methods for this
instrument since 2012 with an eye to
installation in difficult geographies.

Enquire at your local ALS laboratory for more information, or contact us at:
Mongol Nekhmel building, 2nd khoroo, Chinggis Avenue, Khan-Uul District, Ulaanbaatar 17042, Mongolia

1. +976 11343882, +976 77202270
E: ALSMongolia@alsglobal.com



ANC HyypcHM can6ap Hb
XaTyy TYNLUWHA TOBNOPCOH
OpreH uap xypa3 6yxum
TeXHUKUAH YUNYNNTII
Y3yyNnary nabopatopumH
rpynn om. bup xapunuary
YUNUNYYNIrYyaMnH
YUNUYUATIIHADD OHLION
aHXaapan xaHayynpar
M3PIrXX/IMNH XaMT ONHOO
eHAep Yp YaaBapTan, apBUH
TypLUnaratan axxmnnarcnaap
OYpPAYYNCHIIPID Oaxapxaxk
aXKunnapar.

HVYPCHUY NabopaTopu
Premier Coal Laboratory

ALS Coal is the leading coal-
focused laboratory group
with a geographically and
technically diverse service
offering. We deliver quality
technical outcomes supported
by a highly skilled and
motivated management
team, well-trained technical
staff, a commitment to
capital investment for
ongoing improvement of
technical services and a total
commitment to client service.



Opempner 6a xauryyn

YypxanH awmrnant 6on mawl HapunH TeBOITHN
axunnaraa M. AJNIC HyypcHurn canbap Hb
AINXUIA NAap HYYPCHUM LLMHXKWMATID TYPLUMAT,
HOOUWNH YHINIIHUNA XOTONO66PUAH YANUUNTID
33p3r MIPrXKNAUAH YANUMATID Y3YYNA3MIIPId
TAHWUTACAH.

HYYpCHUA  ONOH TOPAWUMH WIMHXK Y3aH3pPYyAabIr CanTtap
TOAOPXOWMNCHOOP  HYYPCHUA  XarapiblH  LUMHX  4aHap,
YYpXarH 6YT33rA3XYYHWUA YaHAp 33p3r O/I0H acyyabIr
OVINToX, LWnnA3X 60n0MXKTOM 60NA0T.

bua xapwnuary, YWUNUYNYYN3rY H3pPTaW TOTTMON  3Prax
XON600TON @KWMNNAX OYTIIrA3XYYHUIA AaByy 60NOH cyn
TaNYyAbIr TOOOPXOMIXK, HYYPCHWA YAHAPbIH MEHEeXMEHT,
apraunan, WWALNWAH rapranraar raprax 33par YANYMArIsr
y3yynpar. ANC Hb 334 33pruiH YHINTM33HWIA TypLUNara
033D VHASCNK 6PeMANSIVMAH  A33XKHUN  LLUNHXKWUATIIHUI
apraunan 33prumr 60N10BCPYYNAH X3P3rNax 6anHa .

Borecore & Exploration

Developing a coal deposit is a complex process.
ALS Coal is recognised globally for its expertise
in managing coal testing and analysis resource
evaluation programs.

The heterogeneous nature of coal needs to be well
understood and managed to deliver bankable information on
coal breakage behaviour and potential product quality from
a deposit. Working with our clients, we strive to identify all
the strengths and weaknesses of your potential products and
provide coal quality management guidelines and solutions.
With over 65 years of resource evaluation experience and
having developed many of the borecore analysis techniques
currently in use, ALS Coal has the experience to provide
superior technical services.




YypxainH onbopnont

XamT oNHbl YapBap 6010H YANABIPUAH XYUMH
4afan Hb TOFTBOPTOM  6OpPNAYYNanT  Xunx
6onoxyny 6apaa OYTIIIAIXYYH,  Xyumpxor
6peHannr 6uin 60NroX 3H3 Hb TYXanH KOMMAHUIH
AMXXUNTBIT TOA0PXONNOrY Y3YYNINT Hb 60NA0T.

ANC Hb yypxah Aaxb 60NOH OPOH HYTIMAH NAabOpPaATOPUNT
YANYNYYNITTIN XaMTpaH 6anryynaH axunnagpar.
TaHbl  YypXaH OpeMANervnH  [A33KUAH  LUMHXXWUATI,
LUMHXWUNTIIHUIA VP AYHIWAH 63TaNraa, HOXeH C3PridNT, 3CBIN
6anranb OpuHbl A33X 33par 6ycap Hexuen 6anAnNaac yn

XamaapaH AJIC HyYpC Hb YaHAPTaN, HANMABAPTAN YANYNNTIIT
Yyaagapnar 6010BCOH XYYHUIA TYCNAMXKTANIaap rymusTraasr.

YANABIPNINH LLUATHbI
HYYPCHWUI X0NbLy 63NTraX
YAUNUUAII3

ANC Hb YUNABIPNINUIAH WIATAHA XONbL, 63NTIIX
LDK/BATANH - O YWNUUAMIM  Y3YYN4dr.
MeTannypruiH cypanraa, pAOTO0A YaHAPbIH
XSAHANT, YUNABIPNINMIAH LOrL ayanTbIr 6arraacaH
DIKNINTUNH YANUMATIIr rynusTraxag
LaapAaraax MIPrawcedH, canbapraa TIPryynax
TYpPLUNAraTtam  MIPraKuNTdH, 36BNOXYYAUWNH
6arnnr 6ypayynk YyaacaH. MeH metannyprumt
YANABIPNAN  [rOPUM/-WIAH  XAHANT  6ONOH
AIDKNINTUAH Tanaap 3eBNnex 60N0H TanWnaH
raprax ynnumnraar caHan 6onropor.

buaHWA  60NOBCPYYNCAH  HYYPCHWMA  XONbl — 63NTraX

TYPLUMATBIH YANAB3P Hb 6YTI3rA3XYYHNIA OHLNOIT TOXMPCOH
YWNAB3PUH 33rBapbIr rapraxaj Yyxan yypar rymusTraasr.
ANC HyypcHWiA canbap Hb 6PMUH [3XKMUAH LLNHXUAFISHNN
M3A33VIMAH TanN6ap rapraxaac 3xn3H YWAABIPIINUNH
VP AWMITAN AWMWINANT XYPTINX OYXUA N TEXHUKWUIAH 60NOH
30BN16X YANYMNATI3 Y3YYH3.

Coalfield Production

The capabilities of your team and plant in
delivering both sustainable and marketable
products and brands drives the success of your
company.

ALS Coal partners with clients to provide coalfield-based
regional laboratories and mine-site based facilities. Whether
you require analysis of in-pit drilling samples, validation
of on-line analysers or recovery of coal or environmental
samples, ALS Coal provides a focused service using trained
and motivated operators.

Coal Preparation

ALS offers a comprehensive suite of coal
preparation plant sampling services to our clients.
We have a team of expert consultants with vast
industry experience along with strategically
placed facilities to be able to offer sampling
services including comprehensive plant audits,
metallurgical investigations and routine quality
control.

Interpretative reporting and consulting services for sampling
and metallurgical performance monitoring is also available.
Using our unique pilot-scale coal preparation plant we are
able to prepare a simulated product for the generation
of marketing samples and/or feed material for pilot scale
coking and combustions studies. Also, ALS Coal can provide
metallurgical support for your operation, from borecore
data interpretation to plant optimisation and anywhere in
between.




HyypCHUI LLIATaNTbIH
LLUMH>KWI3

ANC HyypcHuM canb6ap Hb HYYPCHUM LIATANTbIH
TON6BT YHI/I33 AYTHINT XMNX, HYYPCHUN LWIATax
YN  9BUbIT  CAMXKPYYNax 33par YWN4unriar
M3PraXXMMAH 6HAep TYBLUMHA WUNA3T TOHOT
TOXO0OPOMXK ALUMINAH XUMAIT.

BVIL\HVIVI HYYPC HYHTArpax 4aHapblH TYPLUWNTbLIH 3areap
60N0H 3yyXHbl OOMNOPbIH 3arBap Hb aX YWNABIPT
X3P3rN3rA3X HYYPCHUIA LWIATANTbIH 9BL 63 HYYPCHUI XO/bL,
aryynrax Hb X3pX3H LIATAX LUMHX YaHapyyaaa TOAOPXOM
AYrHONT raprajar. ANNG-bIH - HYYPCHUA  M3PTIXKUATHYYA

LAXWNTaaH CTAHUYYA [33p OYMXK LUATANTbIH TYPLUMATBIT
6MeYN3H XMNAIT.

HyypC KOKOKYynax

MaHan  KOKOKYYNax  aXnbIl  XapuyLCaH
TeXHUKUNH QXXUNTHYYA HYYPC KOKCKYYNaxbiH
YH3 L3HUAT 6YPaH OMNAroaor. AaNXMINA KOKCOKNX
HYYPCHUA  WWHXWUNMI, KOKCbIH  TYPLUUANT
cynanraaraap maHam 6anryynnara Tapryynpar.

OpuvH yennH 6ara, AyHA X3MXK33HWUIN KOKCbIH 3yYyX, ONOH
TOP/IMAH KOKCbIH TYPLUNNTBIH TOX8OPOMXK 33PrUIT aLLNINGH
ANC HyypcHUI canbap Hb TaHbl HYYPCHUIA KOKCOKUX LLUHXK
YaHaPpbIT TOAOPXOMXK YaAHA. ONOH TOPANIAH TYPLUNAT
60N0H cynanraan n33p yHA3IX ANC HyypC Hb Asnxumna
XyAanaaanaraak 6anraa 0noH TepMAH YaHapTan
HYYPCHWI Y3HapTan XapbLUyyNnant XMmK AYTHINT raprajar.

Coal Combustion

ALS Coal is internationally recognised for our
expertise and unique facilities in evaluating
thermal coal combustion behaviour and
optimising the coal combustion processes.

Our pilot-scale coal pulverizer and boiler simulation furnace
provide comprehensive assessment and benchmarking
of the combustion performance of coals and coal blends
as they would perform in industrial applications. Further,
historical data allows high-resolution modelling of a coals
potential performance in combustion and milling processes.
ALS Coal combustion experts are also available to witness
trial burns in powerstations to ensure that coal is fully and
fairly evaluated.

Coal Carbonisation

Our coke-making technicians understand the
value of your coking coal. ALS Coal is recognised
as the world’s leading expert in coking coal, coke
testing and commercial research.

Using pilot-scale coke ovens, bench-scale coke ovens and
a range of coke test apparatus, ALS Coal can determine the
coke quality of your coal. As a result of extensive testing
and research experience, ALS Coal can provide guidance on
the value in use of a particular coke relative to a range of
globally traded coals. ALS Coal experts are also available to
assist you with technical issues relating to coke-making and
PCl issues.



SERVICING the
Resource Life Cycle

DATA AND QUALITY MANAGEMENT CLIENTS

LIMS | OpenLab™ Inventory & Warehousing ALS Webtrieve™ | ALS CoreViewer™

- Fire Assay « Precious Metals - Base Metals - Iron Ore - Coal - Lithium

ANALYSIS %‘mgﬁz‘ﬁi{{'ﬁ:&:{ﬁﬁ:x;‘:{y - Copper - Ores & Concentrates - Rare Earths - Bauxite

- Spectral Mineralogy and Mapping + Nickel - Uranium and Thorium - Industrial Minerals

'Ij ﬁ - Core Services « Mineral Sands - Tungsten and Tin - Ferrous Ores - Ferro Alloys
TJ 20

Metallurgy Coal MoNIToR TRADE
FEASIBILITY ‘or - Environmental Analysis - sample Preparation - 0il Analysis - Party/Umpire Analysis

and Testing - Analytical Services - Asset Optimisation - Inspection & Surveying
i - Industrial Hygiene - On-Site Metallurgy - Continuous Improvement - Marine Inspection
D ES I G N Environmental Testing - Control Alerts - Condition Management - Penalty Elements

y PILOTING MINE SITE PORT
Ve
_.!._ Coal TJ

Metallurgy
o) ot =
- Physical Characterisation “ >m @
- Mineralogy e’. @ @ t \ }
- Baseline Monitoring a a . . !2
ﬁ/ﬁj Envi tal Mine Site hemi :1"' al i i i
pr— Technotagies nvironmenta Geochemistry Industria 0il Analysis Coal Inspection

- Variability Properties MARC Technologies
- Process Mineralogy

Geochemistry

- Laboratory Design and Build - Mine Site Laboratories - Plant / Structural Inspection - Quality Analysis/Characteristics
- Optimise Recovery - Dust Suppression and Extraction - Mill Control - Non-Destructive Testing - Training
- Optimise Process - Laboratory Equipment - Grade Control - Condition Monitoring - Superintending

Right Solutions - Right Partner | alsglobal.com
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ANC onoH yncap ALS Global Operations

ANC Tpynn XXK Hb psanxuin pnagap 70 yncan 350 rapyn ALS Group LLC is a Mongolian subsidiary of ALS
canbap nabopatopw, 13000 rapym axxunnarcaarain ALS Laboratory Group, one of the largest and most
Limited KomMnaHWIH MOHION AaXb CaNOAP M. diversified laboratory networks in the world. Today,

ALS processes more than 10 million samples per
annum and staff of over 13,000 operates out of over
350 locations in more than 55 countries throughout
Asia, Australia, North America, South America, Africa
and Europe and Middle East.

ANC Tpynn XXK Hb MoHron yncan 1994 oHa Ux bputaHuiiH
Alex Stewart KOMNAHWAH TENBBNBTUNIAH Fa3ap GanryynaH
YN @XUNNAraaraa axamk yamaap 2003 oHA 3pACUIAH
LUMHXNNTIIHNIA NAO0PATOPUIH CYYpb TABWH, BHOBABP
OPYMH YeunnH, 8HABP XYUMH YA3NTAN, VXK OYP3H

N3bopatopy 60/K BPrexceH. 0A00roop Tepen 6ypuiH ALS Ulaanbaatar laboratory analyses of exploration
XaNryYNbIH 433X, 6AKMaN, XaTyy TyALW 60N0H HyYPCHNI and production samples are performed at the highest
VX OYP3H LUMHXAMI3, TEXHONOMMIAH TYPLUMATHIF YaH3PbIH level of quality with modern analytical methods and
BHABD TYBLUMHA TYWLSTTX 631Ha. instrumentation.

MaHai KOMN3HUIH Y3HAPLIH YANPANATAA X3P3N3rAAT ALS Group is accredited to 1SO 17025 laboratory
YaHAPbIH XAHANT/YaH3PbIH BaTanraaxyynantbix quality management system and employs S0, AS
MPOrpamMm Hb A3 BINTTIN, ASXKUIH YYCranT, baraxus and ASTM standard analytical methods. The ALS
A33D WNHXNATIS XUAX, LUAHXUNATISHAM VP AYHT laboratory has a comprehensive internal QA/QC
60N10BCPYYNaX 33p3r GyX Ve LaTyyAbIr Xamappar. A/IC system and participates at the quarterly international
pynn XXK-AH NabopaTOPuitH WMHKMATIIHAI VP AYH proficiency testing programs organized by Rocklabs,

Hb 43HAPbIH XYBbA ONOH YNC3A XYN93H 36BLUISBPETAAST Geostats and PTA with excellence awards.
6ereen ONoH yNcbIH ISO/IEC 17025:2005 (MNS 1SO/

IEC 17025:2007) CTaHA3PTbIH AAryy YA3a A3paa
UTTIMXNITACIH 60NHO.



EOXVUMWWH LLUNHXWAT I3 1
DK B T D o 1
LK KA A A AT 12
BMBXYYH KUH & XAPBUAHTY HATT 12
ANTHDI LU H KT DD e e 13

ANTHBI ATYYATbIT TANLIH WUAHXUATIIMIIP TOAOPXOMMOX . « . o v v ee v et e e et e e e et 13
ANTHBI aryYArbIr WAMLLYYPUAH LUAHXMUATIZMIZP TOAOPXOMNOX « « o ot e e et et e 13
ANTHBI ATYYATbIT UMAHWABIH YYCMANAAP TOAOPXOMMOX . .ot vt et et e et e e e e e e 13
FEOXVMUAH XANTYYABIH TYBLUHAV LUMHXWUATID . .o 14
XaaH NAPCHbI YYCranTTan 0NoH 3NemMeHTUNH 6arLl, ICP-AES TeXOBPOMXOBD . .. .. . ..o 14
[\epBOH XYUNMIH YYCTAaNTTal ONOH SNeMeHTUAH 6arL, ICP-AES TOXBOPOMMKBOD . . . .. ..o 14
XYOPUVH TYBLUHUA LUMHXKUNTII . .o e e et 15
XVAPUIAH TYBLLIHMIA X3aH NAPCHbI YYCranTTan [CP-AES TEXOOPOMMXUMH WNHXMATID . .. oo 15
XVAPWUIH TYBLLIHAIA ABPBEH XYUNUAH YYCranTTal [CP-AES TOX8BPOMMKUIAH LUMHXKMATID . . ..o 15
HuKenb NatepuTUiiH LWNHXIATI3, XRE TOXBBPOMMKOBD . . o oottt e e e 115
BOKCUTBIH  LLUMHXKMATIZ, XRE TBXOBPOMMKOOD . . . o o oo oot 115
DOCHOPUTUNH LUMHXKMNTIS, XRF TOXBOPOMMKEOD - . .« o o o oottt e e e 15
CUMNNKATBIH 6YP3H WUHXMATII, XRE TOXBOPBMMKBOD . . . o o o oot ettt e e e e 16
Cynb®UANIAH XYA3P A3X YHACIH METANYYABIH LUMHXMAT3, XRF TOXEOPOMMKOOD . . . . .o oo 16
YHACOH MEeTaNnyyAabiH 639>KMaNbIH LNHXIANTI3, XRF TOXBBPOMMKOBD . . . oot e 16
ARSI VT TR ORI S TR | . . SRR e 16
TOMPUNH XYAPUAH LWMHXMUATII, XRF TOXBOPBMMKBOD . . . . oo ottt et ettt e e e e 16
AN RS, = A RMa RIS IR T3 . .. .- e L 17

HYYPC, XATYY TYALUHWW LUNHXWT 33 18
ISERE BTN « oo cvovwaomonoas o BEEE oaccoaaaoass o QR ok - - N « o oo oot I | TR0 S 18
IISERKOXADITATAIIT . o oo oo cooononono M . S . oo oo o OB owr o oobiooooo o iR . o oo DR 18
IS S ATERINEE RN | . . R . T T e Y 18
[T TISMA LUATRPAVAMTSE). « o oo oo o ol . . R . . SO TR (ARG 19
KOKCAKVBC SARARPEIH UUMRPKIIEENE . o o o oo .. . T g . . RSO . . R . St | e
RGGEHIRCIC IS EEIK ) ARRTYPLLI I . . " . . 19

BRI s, R . B e 19
TYT3IMIN X3PIFNIFAAIN LUVKYYAMNAH KOIOOULMEHTYY




Table of Contents

Geochemical Analysis 11
SAMPLE PREPARATION . . o 11
SAMPLE STORAGE . « . o 12
BULK DENSITY & SPECIFIC GRAVITY . . o o 12
GOLD AN ALY SIS e 13

Gold determination by Fire ASSAY. . ... . oo 13
Gold determination by Metal Screening . ... .. ... ... 13
Gold determination by Cyanide Leach TeSting . . ... ... . . . . . 13
EXPLORATION PACKAGES . . . o 14
Multi-elements by Aqua-Regia Digestion with ICP-AES Finish. . ... ... ... . ... .. .. .. .. .. ... ... 14
Multi-elements by Four Acid Digestion with ICP-AES Finish .. ... ... ... . . ... . . . . . . . .. 14
METHODS FOR ORES AND HIGH GRADE SAMPLES . . . . o e 15
Ore Grade Elements by Aqua Regia digestion with ICP-AES finish. ... ... ... ... ... ... ... ... .... 15
Ore Grade Elements by Four Acid digestion with ICP-AES finish ... ... ... ... ... .. .. ... ... ... ... ..., 15
Nickel Laterite analysis by fusion XRF. . .. . .. 5
Brawdie anelysis by TUsiom MRF . . .o oo oooovococooooansnnbanas .. S NN SR 15
Phaspliziie anallysis By fusion MRE. . . ... .ovoeoeoooosnonnoeosoo olEEEE . . . oRSEU 15
Winelle redk amallysis Dy fusiom MRE . . . . .o ooeoonnnonoansoooooiiaeMRERE . SR S 16
Brase melals analysis im sulifie ores by Tusiom MRE, o o oo ... . S0 R 00T e 16
Brase melals comeemiiai By USIon XRE . . . . . .o oo oo o iR L. e 16
IRON OIRE PROCEDUIRES. - . oo oo abe o oo smbioo oo oo o o NSRRIy 16
Ifem @i anelySS Y MUSIomAG. . Somset 00 . . . coo RN . s DR 16

WIET CIRIERISTIRY ANID) ONMRTER SERVICES . . . o o oo oo ol o« - . . . . . .l o orn TR o ot o o A

Coal Quality 18

SAMPLE PREPARATION

SAMIPILE STORAGE. . o o v e o ocvovacooano S S . . cooo I s o o o oo o SRTREL 0 T 18
TECHINICAL ANAILTSIS & . oo o s o o S . - . o - o oo - oo AN . OBk . . AT S A 18
DENSITY TESTING & oo vnoe . oiin. . ... TR . . ... ORRRIEN . T . TR . 19
COKING TEST. « ovvvoe oo oo o allima® o coooooon. WEEIE st ... JOESECHERIN 05 . W W N 5 19
COAL PRNSICAL TESTS . . . ol o o oo doBo oo oo o il o oo oo oo RN . S . . DR . . . . 0 19

MISCELLANEOUS ANALYSIS

Common Conversion Factors




FTEOXVMUH LUMHXNI
Geochemical Analysis

A3XK BAINTIHN

033K 63NTM3N Hb YINUNYYNSMYUAH NabopaTopup erceH
AHXAArY  [93XKVAT  TONeBNBXYNL H3M3H KWUIA, HYHTar
033K 6unm 6onrox ymn gsy oM. [lop AYpACAHAaC rajHa
3K 63NTIINMIAH ONOH TepAniH 6aruyyn 6anpar 6ereen
YANUAYYNSITYUAH  AIKUAH  OHUNOT  60NOH  TEC/IMIAH
WAAPANAraf HUALYYN3H A33XK 63NTI3NMAH 6ary yycrax
60nomXTON. Jlabopatopma Xyn3dxk ascaH 6yx [A3KWIAH

SAMPLE PREPARATION

The sample preparation process is designed to produce
a small, representative and homogenous sub-sample
from the material client submitted to the laboratory.
Many variations of sample preparation packages are
available, and sample preparation schemes can also
be readily customized to suit any particular project
requirement. As received sample weighing procedure

3HXHbl >KWMHI  aBax YWNYMANIIIM YHI Tenbeprym Xumx is free of charge.
rYMLSTIOHS.
A33X BINTIINNIAH TePON SAMPLE PREPARATION TYPE KOA/CODE  YH3/PRICE (%)
VPC3H A39KMHA 6apKOATOM HAaNT Haax cuctemp 6ypTrax | Login sample in tracking system, attach bar L0G-24 1,350
code labels
OPMUIH YeMBT, YYNYYH A3KNIAT 70% <2 MM 60NTON Fine crushing of rock chip and drill sample to CRU-31 6,600
6yTnax better than 70% -2 mm
1 KF XYPTINX XKMHTIN A3BKUAT <75 PM XYPTIN HyHTarnax | Pulverize 1kg fraction to <75pm PUL-21 6,600
(Prep-30B)
LMY YPUIAH WHXWNTIS Screening analysis, various SCR-61 31,200
1 KT XYPTINX XXUHT3M X6PC, TONbIH XYPACbIH A33KNIAT Dry and sieve at 80# (180pm) for soil, stream PREP-41 7,300
XaTaax 180pm (80#) WNrwyypIIP WNATLINX sediment samples up to 1kg
3 KI XYPTIN KUHTIA OPMUIAH YOMBT, YYNYYH AIXKNIAT Dry, fine crush 70% <2mm, riffle split, pulverize PREP-31 10,300
XaTaaraap, -2Mm Xamx33raap 6ytnax, 200-500r-unr 200-5009 to 85% <75pm, for rock chips, drill
N133>KN3H aBY 85%-T <75pPM HyHTArnax core samples up to 3kg
3 KI XYPT3IN XKWUHTIA 6PMUIAH YOMET, YYNYYH AIIKNIAT Dry, fine crush 70% <2mm, riffle split, pulverize PREP-31B 13,600
XaTaaraas, -2Mm XaM>K33ra3p 6yTNaX, TKr-WIAr A33XKN3H 1kg to 85% <75pm, for rock chips, drill core
3By 85%-T <75PM HYHTArNax samples up to 3kg
3 KI-C VAYY XUHA KT TYTamAa Surcharge per kg for weight exceeding 3kg PREP-MISC 2,400
(EXW1)
X0ép 6yroy TYYHI3C 0N1I0H A33K33C KomMNo3mT 6ypayynax. | Compositing of two or more samples. May be CMP-21 YHUH caHanaap
I3N3XYYH OYHOY XMHII3p 6ypayynH done by volume or by weight CMP-22 / by quotation
HyHTarnacaH A33KMHA HIMINT CABNAraa XMiix Extra bagging for pulverized sample BAGS 800




02K XAATANANT

MaHai nabopatopu LUMHXWUATIIHA OrceH A3KYYANNAT
LWUVHXWATI3HUA  Xapuy TapCcHaac Xoww XyaHnuiH 60
XOHOTVMAH TYpLU YH3MYM XaAranaar. YANUAYYNary 433K
YPII/DKNYYNIH XaAranyynaxbir XycB3n 61a Hanasapran,
rafHbl 60XMPAONTYI HeXUeNA YANUNYYNITYUAH 03KUIAT
XaAranax yanumnras ysyyok 6amHa. 133X Xxaaranax
aryynax MmaHam NnabopatopuiH cuctemp  6YpTraracaH
6anpar.

SAMPLE STORAGE

Materials submitted for analysis are retained free of
charge at our laboratory for 60 days, starting from the
day we issue the final Certificate of Analysis. Reasonable
monthly charges will apply to samples archived for
longer periods in our facilities. ALS sample storage
facilities provide a secure and organized environment
protected from the elements, and all sample archive
locations are included in the laboratory tracking system.

[33XK XAATANANT SAMPLE STORAGE KOA / CODE  YH3/PRICE (%)
BYTNAcaH 1 WUPX3r A3XKMIAT 1 cap XaAranax Monthly archive of coarse rejects after the first 60 days STO-RE) 340
HyHTarnacaH 1 WUpxar A3KUAT 1 cap Xaaranax Monthly archive of pulps after the first 60 days STO-BLK 120
ByTnacaH pexekT 60N0H HyHTarnacaH nann A3k | Disposal of pulps and coarse fractions DIS-21 YHWIH caHanaap/
yCTrax by quotation
[33X aBax Sample pick-up service PKP-21 YHWIH caHanaap/
by quotation
N33 Xyprax, 6yuaax Return of samples to client RTN-21 YHWIAH caHanaap/
by quotation

33N13XYYH YKWUH & XAPbLIAHTYI
HArT

XYAPVINH 33N3XYYH >KWH, X3pbLAHTyW HATT Hb OPAbIH
HEOLUWNH  TOOLOOT  XWMWX3A  LI3apAarafar — yyxan
V3YYINTYYA HOM. [33KUAr araap 6a YCaHA >KUTHICHUN
[3paa TyC OYPUMH HAMTbIH XapbLAaraap XapbU3HIym
HAMTBII TOAOPXOMNIHO. MaTepranbiH HIMK 33/13XYYH A3X
KMHI33D  WNBPXMANITACIH HATTBIT 33N13XYYH XKWUH 13X
6ereef) A3KWUNH XMH 63 TYXaNH NIKUIAH TYPXK OYIN YCHBbI
33/13XYYH A33P YHASUI3H TOrTOOHO.

BULK DENSITY & SPECIFIC
GRAVITY

Specific gravity and bulk density of ores are important
parameters in the determination of grade and tonnage
of deposits. Specific gravity is determined by weighing
a sample in air and in water, and it is reported as a ratio
between the density of the sample and the density of
water. Bulk density is the density of a material in weight
per unit volume, and it is determined by the weight of
a sample and the volume of water the sample displaces
requirement. As received sample weighing procedure is
free of charge.

33/13XYYH XXUH & XAPbLAHTYN HATT SPECIFIC GRAVITY & BULK DENSITY KOA/CODE YH3/PRICE (¥)
333NXYYH >KUH TOAOPXOMNOX Specific Gravity on solid objects 0A-GRA08 31,200
Bakcaap 6ypx 333Xy YH XWUHT TOA0PXONNOX Specific Gravity on solid objects after wax coating 0A-GRA083 31,200
XapbUAHTyM HATT TOA0PXONNOX Specific Gravity on pulps using pycnometer O0A-GRA08b 31,200




ANTHbI WWUNHXXWNTI3I

ANTHbI alryynroir raNiblH WWHXXWUNI33rasp
TOAOPXONNOX

ANC Hb XPOMMT, YHACIH MeTannbiH Cynbdua, okcua,
ceneHmp, Tennypua 33par 3pACUAH aryynra x3T eHAepTIn
A33XKyyA33C 6ycan 6yX TOPANIAH A33XKNHA TOXMPCOH [anbIH
WMHXUAMIHMIA - dDnake awmrnanar 6ereefi YaHapbIH
XSHANTbIH LIANTAPCAH X6TON68PUIAT X3P3INKYYNAST. A33pXn
MeTann 60/0H IPACUAH aryynra A33KUHA eHaep 6anraa
LWVHXWAMIIM TYALUITIIX33C OMHO  MAPYYN63n (hNaKCbIH
Havpnarag eepunent opyynaH YHIT MeTaNbiH UN3PUUAT
CamKpyynax 6010MXKTON.

GOLD ANALYSIS

Gold determination by Fire Assay

ALS uses an optimal fire assay flux recipe and rigorous
quality control program to handle all but the highest
concentrations of problem materials including chromite,
base metal sulfidesand oxides, selenides, and tellurides.
With prior knowledge of the presence of these minerals
and metals, ALS can further modify the flux constituents
to improve recoveries.

TOAOPXONNOX XA3TAAP (PPM) DETECTION LIMITS (PPM) KopA/CODE YH3/PRICE (¥)
Yn mepwiiH TyslmnHpg, / Trace level
30T A32XKMIAT XaNNYyynx Xy4mng yycrau Au by fire assay with AAS finish nominal AU-AAZ3 22,650
- 0.005-10 ANTHbI aryynrbir AAS-p T0A0PX0N0X sample weight 30g
’ 50 A3XKMIAT XaNNYYNK XYUNNL YYCraH Au by fire assay with AAS finish nominal
5 . Au-AA24 23,850
ANTHbI aryynroir AAS-p TOA0PXONNOX sample weight 50g
XyapwitH TyBumHg / Ore level
30T A32XKMIAT XaNNYYNXK XYUNNA YYCraH Au by fire assay with AAS finish nominal
M E Au-AA25 22,650
AU 0.01-100 ANTHbI aryynroir AAS-p T040pX0NN0X sample weight 30g
’ 501 A3XKMIAT XaNNYYK XYUNNL YyCraH Au by fire assay with AAS finish nominal
M . Au-AA26 23,850
ANTHbI aryynroir AAS-p TOA0PXON0X sample weight 50g
30r AIXKNAT XANY YK A{\THbI aryynroir | Au by flrg assay and gra\_/lmetrlc finish, AU-GRA2T 25,100
0.05-1.000 | XYHI4iH 3praap ToA0pxoinox 30g nominal sample weight
Au T 501 A33XKMIAT Xalnyynx ANTHbl aryynreir | Au by fire assay and gravimetric finish,
o 9 . . Au-GRA22 26,100
XKVHTVINH apraap TOA0PXOMNN0X 50g nominal sample weight
301 192KUAT Xannyynx ant 6a meHrennin | Au and Ag by fire assay and gravimetric
. . i . . ME-GRA21 30,000
Au | 0.05-1,000 | aryynrwir XuHruitH apraap topopxorinox | finish, 30g nominal sample weight
Ag 5-10,000 501 A33XKMIAT Xalnyynx ant 6a meHreHnin | Au and Ag by fire assay and gravimetric
o 9 . . . ME-GRA22 31,000
AryynrbIr XXUHrMiAH apraap Topopxonnox | finish, 30g nominal sample weight

ANTHbI ArYYNrbIF LUKATLYYPUIAH
LUMHXKWUAFIII3P TOAOPXOMNOX

[33XKMH [3X anTHbl aryynra mawl eHaep M yy TOM
LWMPX3rNINTIN 63raa TOXMONAONL LUMHXWUATIIHUA YP
AYH 604MT 6yC rapaxaac COpruinK antHbl LKTLLYYPUIRH
WMHXKWAMI XUAXUIAT caHan 6onrofor. ANT TOAOPXOMNOX
VHOCOH  WWWHXWAMIIHA — aryynra  TOAOPXOM  33acaH
XA13raapaac eHAep Tapax yen yYr LUMHXWATIIL XWX
LUVHXKWUNM33HWA YP AYHT 63aTanraaxyynax 6010mM>XKToM.

TOZI0PXOM/I0X XSA3TAAP (PPM)

AA25/26 6a Au-AA25D/26D).

Au 0.05-1,000

DETECTION LIMITS (PPM)
HYHTarnax 63ATr3c3H 1 Kr nann A33xuir 100 MUKPOHbI wnriayyp3ap (Taknep 150 meLu) WnrmH3. Byx 4334 (+) GpakubIr
TaNbIH WHXWUATIIHA OPYY/K XKUHIUIAH 3praap WWHXUNAHI. 1ooA (-) GpaKLUbIr XONbX XUTAPYYNIH XyBaaHa. XyBaacaH
A3KNIAT 33P3TL33 XIMXKUNTIIP FANbIH WNHXKUATIIHA OPYYK AAS TeX00PeMKeep anTHbl aryynrbir TOA0pXoinHo (Au-

1 kg of the final prepared pulp is passed through a 100 micron (Tyler 150 mesh) stainless steel screen. Any +100 micron
material remaining on the screen is retained and analyzed in its entirety by fire assay with gravimetric finish. The -100
micron fraction is homogenized and two sub-samples are analyzed by fire assay with AAS finish (Au-AA25/26 and Au-

Gold determination by Metal Screening

When samples contain very high grade or coarse
gold occurrences, the screen metallic procedure is
recommended to help avoid -over or under- estimating
gold grades. Custom method triggers can be set up for
your project such that gold over a certain concentration
will automatically be re-run using a higher-grade
method, including screen metallic.

KOA/CODE  YH3/PRICE (F)

AA25D/26D).

[oop dpakuaac 30 r 433 aBy 309 nqmmal sqmple weight from AU-SCR21 120,000
WNHXWATI3HA OpYYynax undersize fraction

[Nlooa dpakuaac 50 r 433X aBy 50g no_mlnal sqmple weight from AU-SCR24 156,000
LVHXWUATIIHA OpYyynax undersize fraction

ANTHbI Aryynroir UYMAHUAbLIH YYCManaap
TOAOPXONNOX

LIMaHWABIH YYCranTbiH LWWHXWUAMIIM aNTHbI LMAHWMAAL YYCax
4aABapbIr TOAOPXOMNOXOA AWMINAAaAr. MeH  UMAHWUAbBIH
YYCMANaac NA3BX>KYYNCIH HYYPC ALUNINGH LIMHIK aBCAH
ANTHbI aryynroir TOA0PXONN0X 60N0MXKTON.

Gold determination by Cyanide Leach Testing
Cyanide leach test is used to establish the potential
cyanide extraction efficiency for gold. And also gold
captured on activated carbon from cyanide solution can
be determined for metallurgical purposes.

TOAOPXOMNOX XA3TAAP (PPM) DETECTION LIMITS (PPM) KoL /CODE YH3/PRICE (¥)
XypAABYMNCAH UMAHUABIH YYCranTTan, Au by accelerated cyanide leach using

Au 0.01-300 AAS T6X86pBMXKO6p ANTHbI ArYyNra LeachWell Assay Tabs™ with AAS finish Au-AA15 185,000
TOAOPXOMNOX
NR3BXXKYYNCIH HYYPCIH A3X aNTHbI Au on carbon by ashing, aqua regia

Au 1-10,000 AryynruIr TOA0PXOMNO0X. 33p3rL33 digestion and AAS. Duplicate analysis Au-AA44 195,000
LIMHXUATID

MUWHUXO03l
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FEOXUMWUNH XAUTYYNbIH
TYBLUHWA LUNHXXWNTI

XaaH AapCHbl YyYCcrantram 0ONOH dNeMeHTUIH
6aru, ICP-AES Texeepem>xeep

YI WHXMAMI Hb Cynbdua, Kap6OHATbIH 3PAICKUNTTIN
YH3T MeTanblH M3apKep 3NeMeHTYYAUNT TOAO0PXOMNO0X,
YHACIH MeTanblH  OPAHbl 3HX3H LWATHbI  XanWryyna
TOXMPOMXTON. XaaH AAPCHbI YYCranT Hb UX3HX Cynbdua,

EXPLORATION PACKAGES

Multi-elements by Aqua-Regia Digestion with
ICP-AES Finish

This method is an economic tool for various deposit
types that involve pathfinder elements of precious
metals and base metals hosted in sulfide and carbonate
minerals. Aqua regia readily dissolves many sulfide,

OKCMA, KapbOoHATbIH 3pacyyannr 6ypaH yycrapar 6ereef
WX3HX  O3MA3MXMIA  SNeMEeHTYYAMMH  aryynra  6ypaH
X3MXK33r33p Tr3pH3. XapuH CUAKKATbIH 6ONOH  rang
T3CB3PTIA 3pAcYYA OYpaH yycaarrym 6ereep 3eBXeH
YYCAAr X3CTUIAH aryynroir TOA0PXOM/IHO.

NEMEHTYYZ, 60/10H TOAOPXOM/NOX XA3TAAP (PPM) / ANALYTES & DETECTION LIMITS (PPM) KoA/CODE YH3/PRICE (¥)

oxide and carbonate minerals quantitatively while
leaving silicates and resistive oxides untouched. Many
volatile pathfinder elements, particularly mercury, are
preserved during digestion.

Jeuy [@2IwaYd039 | EEJUUKHUIM H

Ag 0.2-100 Co 1-10,000 Mn 5-50,000 Sre 110,000
Al* 0.01%-25% cr 1-10,000 Mo* 1-10,000 Th* 20-10,000
As 2-10,000 Cu 1-10,000 Na* 0.01%-10% Ti 0.01%-10%
B 10-10,000 Fe® 0.01%-50% Ni* 1-10,000 TI* 10-10,000
Ba* 10-10,000 Ga* 10-10,000 P 10-10,000 u* 10-10,000
Be 0.5-1,000 Hg 1-10,000 Pb 2-10,000 v 1-10,000
Bi 2-10,000 K* 0.01%-10% s* 0.01%-10% w* 10-10,000 ME-ICP41 19,150
< ca* 0.01%-25% La* 10-10,000 Sb* 2-10,000 In 2-10,000
a. cd 0.5-1,000 Mg* 0.01%-25% Sc” 1-10,000
HaM3NT33p ToA0pXOMN0X 60M10MXKTON dnemeHTyyAa/ Reportable analytes upon request
ce” 10-10,000 Nb* 10-10,000 sn* 10-10,000 Y* 10-10,000
Hf 10-10,000 Rb* 10-10,000 Ta* 10-10,000 " 5-10,000
Li® 10-10,000 Se* 10-10,000 Te* 10-10,000

3apum anemeHT (*)-WitH YYCaNT 6yp3IH 9BarAaxrym * Indicates possible incomplete digestion.

[epBOH XYUYNUIH YYCranTTtam ONoH
nemeHTuIH 6aru, ICP-AES Toxeepem>xeep

[\l6pBOH  XYYNMWH  YYCranT Hb TEO0NOrMAH  TONNOX
MaTtepuanyya faxo 6apar 6yx 3pacyyaunr yycraaar. rsy

Multi-elements by Four Acid Digestion with
ICP-AES Finish

Four acid digestion quantitatively dissolves nearly
all minerals in the majority of geological materials.

63pwT, ra3pbiH XOBOP INEMEHTYYANAH OKCUA, KONYMOWT,
TAHTANIUT, LIAraaH Tyranra, raHTO0NAbIH 3pACYYA 33par
rang T3CB3PTIM 3PACYYAIA TOXMPOMXKIYI. YI yyCrantblH
ABLUAA WX3HX A3MAIMXMIA dNEeMeHTYYA, AN3HTYSa MOHIeH
yC MX33p YypWAar TyN aryynrbir TannarHax 6010MXryn
6anpar.

However, it may sometimes be necessary to use even
stronger  dissolution techniques such as fusions in
order to achieve fully quantitative results for refractory
minerals which include barite, rare earth oxides,
columbite - tantalite, and tin and tungsten materials.
Four acid digestion is not recommended for mercury
which can volatilize certain elements, in particular
mercury.

INEMEHTYYZ, 6O/I0OH TOA0PXOWNOX XA3rAAP (PPM) / ANALYTES & DETECTION LIMITS (PPM) KO /CODE YH3/PRICE (¥)
Ag 0.5-100 ar* 1-10,000 Na 0.01%-10% Ti* 0.01%-10%
Al 0.01%-50% Cu 1-10,000 Ni 1-10,000 Tl 10-10,000
As* 5-10,000 Fe 0.01%-50% P 10-10,000 10-10,000
Ba* 10-10,000 Ga 10-10,000 Pb 2-10,000 v 1-10,000
Be 0.5-1,000 K 0.01%-10% S 0.01%-10% w* 10-10,000
Bi 2-10,000 La 10-10,000 Sb* 5-10,000 In 2-10,000
(a 0.01%-50% Mg 0.01%-50% Sc 1-10,000 ME-ICP61 25,200
«d 0.5-1,000 Mn 5-100,000 Sr 1-10,000
Co 1-10,000 Mo 1-10,000 Th 20-10,000
H3M3NT33p ToA0pXOMN0X 60N0MXKTON InemeHTyyA/ Reportable analytes upon request
ce* 50-500 Rb 10-10,000 Ta* 10-10,000 i 5-10,000
Li 10-10,000 Se 10-1,000 Te 10-10,000
Nb* 5-2,000 sn® 10-10,000 Y 10-10,000

e

3apum anemenT (7)-nitH yycant 6ypaH asaraaxryi/ © Indicates possible incomplete digestion.




XYAPWUWH TYBLLIHUA METHODS FOR ORES AND HIGH
LUMHXKWUNTI GRADE SAMPLES

XyO3p, ©HAep aryynratail MatepuanyyabiH - aryynarbir Procedures for the evaluation of ores and high grade
TOrTOOX LUMHXWAMID Hb OHAep HApUBYNan, [ABTALTaN, materials are optimized for accuracy, precision and
COHUPXO0XK OYI FON 3NeMeHTUIH aryynrbIr 6ypaH rapraxyiu recovery of the target element. No single dissolution
6anx éctol. LLlaapanaratait 6yx 3neMeHT3A TOXUPCOH raHL or analytical method is suitable for all cases, and ALS
yYCrant 6ytoy apraynan rax 6anxryin tyn A/1IC FeoXxMmmiH provides a wide variety of procedures so the preferred
Nabopatopy ONIOH AH3bIH XYUYNMIAH  yycrantTai ICP-AES method can be selected. Choices include acid digestions
TOXOOPOMKUIAH  LUMHXWUAMI, XYYUNA Yycaarryi, rang with ICP-AES finish; XRF determination for resistive
TCBIPTIA  IPACYYAIA 30pUyncaH XRF  TOXOOPOMXKMIH elements and minerals that are difficult to decompose
LUMHXKWAII3, X3T BHABP aryynratan 6as>kmang 30puyncaH or retain in stable solutions at high concentrations;
YNAMXKNANT XMMWIAH LWHXKUATIS  33PTUAT CaHAN 6ONroXK and classical volumetric methods for very high grade
6alHa. commodities.
XYAPWIH TYBLUHWUM XaaH AAPCHbI YYCranTTan Ore Grade Elements by Aqua Regia digestion
ICP-AES TOX00POMXKMUIH LUMHXXUNTII with ICP-AES finish

3NEMEHTYY/] 50JIOH TOAOPXOM/OX XA3TAAP (%) / ANALYTES & DETECTION LIMITS (%) KoZ,/CODE YH3/PRICE (¥)

Ag 1-1500ppm o 0.001-20 Mn 0.01-50 Pb 0.001-20 o E

As 0.01-60 Cu 0.001-40 Mo 0.001-10 S 0.01-10 ME-0G46” 6,250 + 2800/

cd 0.001-10 Fe 0.01-100 Ni 0.001-10 In 0.001-30 HNEMEHT
Tann6ap: * - ME-ICP41 WHXMAMIIM3p 3NEMEHTUAH aryyara Hb TOAOPXONOX Note: - By ME-ICP41 If the element concentration exceeds the detection limits,
X13raapaac eHAep aryynratan rapcaH 1oxnonpong ME-OG46 LUMHXWAT33r33p ME-0G46 wmethod can be used as an alternative
TOAOPXOVHO.

XYAPWIAH TYBLUHWUI [6pBOH XY4YNuiH yycranttan  Ore Grade Elements by Four Acid digestion

ICP-AES TeX06pPOM>KMIAH LUMHXKUNTI with ICP-AES finish
NEMEHTYYZ, 6O10H TOAOPXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) Kop,/CODE YH3/PRICE (¥)
Ag 1-1500ppm Co 0.0005-20 Mg 0.01-50 Pb 0.001-20
As 0.001-30 Cr 0.002-30 Mn 0.01-50 S 0.01-50 30,500
- ME-0G62" 12,250 + 2800/
Bi 0.001-30 Cu 0.001-40 Mo 0.001-10 In 0.001-30 SNeMeHT"
cd 0.001-10 Fe 0.01-100 Ni 0.001-30
Tann6ap: * - ME-ICP61 WMHXMATIIIIIP INEMEHTUIAH 3ryynra Hb TOAOPXOMIOX Note: * - If the element concentration exceeds the detection limit by ME-ICP61,
X373apaac OHAGP aryynraTai rapcak ToXMONA0NA ME-0GE2 WMHXMATIIMIp ME-0G62 method can be used as an alternative.
TOAOPXOMNHO.
HuKenb NAaTepUTUIAH WMHXUATII, XRF Nickel Laterite analysis by fusion XRF
TOX00pOM»Keep
NEMEHTYYZ, 6ONI0OH TOA0PXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) KOA,/CODE YH3/PRICE (¥)
Al203 0.01-100 Fe203 0.01-100 Ni 0.005-7.8 In 0.001-1.6
Ca0 0.01-40 K20 0.01-6.3 P205 0.005-23 Total 0.01-110
Co 0.001-7 MgO 0.01-50 Pb 0.005-1.8 ME-XRF12u 54,000
Cr203 0.005-10 MnO 0.005-30 Si02 0.05-100
Cu 0.001-1.6 Na20 0.01-5.3 Ti02 0.01-30
1000°C Aaxb WAT3ANTLIH XoporAon / Loss on Ignition at 1000°C OA-GRAO05x
BOKCUTLIH LUMHXUNIII, XRF Toexeepemxxeep Bauxite analysis by fusion XRF
3NEMEHTYY/, 6O10H TO0PXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) KOA/CODE YH3/PRICE (¥)
Al203 0.01-100 K20 0.01-6.3 S03 0.01-12.5 Zn0 0.01-1.6
BaO 0.01-10 MgO 0.01-40 Si02 0.05-100 1r02 0.01-1.5
Ca0 0.01-40 MnO 0.01-31 Sro 0.01-1.5 Total 0.01-110 ME-XRF13u
Cr203 0.01-10 Na20 0.01-5.3 Ti02 0.01-30 24,000
Fe203 0.01-100 P205 0.01-23 V205 0.01-8
1000°C paxb WaTaanTbiH Xoporaon / Loss on Ignition at 1000°C OA-GRAO5x

®ochopuTnitH WIMHXKMNIII, XRF Texeepemxeep Phosphate analysis by fusion XRF

NEMEHTYY[, 6O10H TOAOPXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) KOA,/CODE YH3/PRICE (¥)
Al203 0.01-100 K20 0.01-10 Na20 0.01-11 Ti02 0.01-30
Ca0 0.01-60 MgO 0.01-50 P205 0.01-50 Total 0.01-100 ME-XRF24
Fe203 0.01-100 Mn02 0.01-48 Si02 0.01-100 >4.000
1000°C naxb WaTaanTbiH Xoporaon / Loss on Ignition at 1000°C OA-GRAO5x
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(MNMKATbIH 6YpaH WMHXUNTI3, XRF
Texeepem>Keep

3NEMEHTYYA, 60/10H TOAOPXOMNOX XA3TAAP (%) / ANALYTES & DETECTION LIMITS (%)

Whole rock analysis by fusion XRF

K0J,/CODE

Al203 0.01-100 Fe203 0.01-100 Na20 0.01-10 Sro 0.01-1.5
BaO 0.01-66 K20 0.01-15 P205 0.01-46 Tio2 0.01-30
ME-XRF26
Cao 0.01-60 MgO 0.01-50 S03 0.01-34
Cr203 0.01-10 MnO 0.01-39 Si02 0.01-100
1000°C faxb WATaANTLIH X0poraon/Loss on Ignition at 1000°C 0A-GRAO05x

YH3/PRICE (¥)

54,000

CynbpuaniiH Xynsp A3X YHACH MeTanyyablH

LWMHXNUNIr33, XRF Toxeepem>xkeep fusion XRF
NEMEHTYYZ, 6ONIOH TOA0PXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) KOA/CODE
Al203 0.01-100 Cu 0.005-20 Ni 0.005-20 Ta 0.002-16.4
As 0.01-10 Fe 0.01-75 P205 0.01-25 Th 0.002-5
Ba0 0.01-66 K20 0.01-6.3 Pb 0.005-20 Ti02 0.01-30
Bi 0.01-5 La203 0.01-50 S 0.01-20 U 0.001-5
Ca0 0.01-40 MgO 0.01-40 Sb 0.005-20 \ 0.01-5.6 MEXRFISD
Ce02 0.01-50 Mn 0.01-30 Si02 0.01-100 W 0.001-15.9
Co 0.01-7 Mo 0.005-2 Sn 0.005-20 In 0.005-20
Cr 0.01-10 Nb 0.005-20 Sr 0.01-5 Ir 0.01-20
1000°C faxb WATaaNTbIH Xxoporaon/Loss on Ignition at 1000°C 0A-GRAO5x

Base metals analysis in sulfide ores by

YH3/PRICE (¥)

54,000

YHAC3H MeTanyyAabliH 6as>KManbiH LUMHXKUAT3,
XRF Toexeepem>xeep

3NEMEHTYY/, 6O/IOH TOA0PXOWUNOX XA3TAAP (%) / ANALYTES & DETECTION LIMITS (%)

Al203 0.01-100 Cu 0.01-50 Ni 0.01-50 Ta 0.01-41
As 0.01-10 Fe 0.01-75 B 0.01-10 Tio2 0.01-50
Ba 0.01-50 K20 0.01-6.3 Pb 0.01-32 v 0.01-5.6
Bi 0.01-5 MgO 0.01-40 S 0.01-40 W03 0.01-100

Cao 0.01-40 Mn 0.01-30 Sb 0.01-80 In 0.01-50
Co 0.01-7 Mo 0.01-60 Si02 0.01-100 Ir 0.01-20
Cr 0.01-10 Nb 0.01-35 Sn 0.01-79

KoA,/CODE

ME-XRF15¢

Base metals concentrate by fusion XRF

YH3/PRICE (¥)

54,000

TOMPUIH XYAPUWH
LUMHXKWUANTII

IRON ORE PROCEDURES

X-Ray Fluorescence (XRF) is the method of choice for

the analysis of oxide iron ores. The lithium borate

PeHTreH  dnyopecuUeHUMAH  TexeepemKuiiH  (XRF)
WUAHXWAMSY Hb WCINACIH TOMPUAH XYOPWUIAH aryynroir
TOQOPXOMIOX0L ~ XaMIMAH — TOXMPOMXKTOW  apraynan
M. JIMTUAH 60paTaap Xawnyynax apravnan 6yxum
XRF  TOX06pPOMXUMH yI LUMHXWATID Hb HanaBapTtan,
6HABD HApWMMBYNANTAN apra M. TeMpWNH XYAPWUNH
LUMHXUATI3HA WATaaNTbIH xoporaon (LOI) uyxan yypartan
Y3YyMINT 6mn33. LLUATaantbliH  XOpOrfoNn Hb  XYAPWIAH
3PACMIAH 6YT3L 60NOH YANABIPNINMAH  NPOLECCUH yen
XYLA3P X3PX3H 86pUNeraex 1anaap M3433131 60NA0T.

TOMPUIH XYAPUAH LUMHXXUNII3, XRF

Iron ore analysis by fusion XRF

Texeepoem»xeep

NEMEHTYYZ, 6O10H TOAOPXOMNOX XA3rAAP (%) / ANALYTES & DETECTION LIMITS (%) KOA,/CODE

Al203 0.01-100 Cr203 0.001-10 Na20 0.005-8 Sn 0.001-1.5

As 0.001-1.5 Cu 0.001-1.5 Ni 0.001-8 Sr 0.001-1.5

Ba 0.001-10 Fe 0.01-75 P 0.001-10 Ti02 0.01-30
Ca0 0.01-40 K20 0.01-6.3 Pb 0.001-2 \ 0.001-5 MEXREZ0

a 0.001-6 MgO 0.01-40 S 0.001-5 In 0.001-1.5

Co 0.001-5 Mn 0.001-25 Si02 0.01-100 Ir 0.001-1
1000°C Aaxb WAT3ANTLIH X0porAon / Loss on Ignition at 1000°C OA-GRAO05x

fusion technique, coupled with XRF, offers a robust and
repeatable method. Loss on Ignition (LOI) is a critical
component of iron ore analysis. LOI determination
allows a better understanding of mineral composition
of the ore and how it will behave during processing.

YH3/PRICE (%)

54,000




TeMPUIAH COPOH30H XYAPUIAT CANrax TYPLUMAT Hb LIATANCaH
HOVTOH LUMTLIYYPUAH LUMHXKUATI3, COPOH30H 3PASC SNrax
Davis Tube TexeepeMX alMrnacaH 6as>Kyynax ssl 33par
LOTL, LUMHXUATI3HYYA33C 6YpAdH3.

Yr apraynan Ho TOA0PXON TOPAUNH XYAIPT 30pUYNaracaH
6ereen yMNUNyyN3ry Nabopatoputon  36BNENACOHUN
YHACIH 93P TOXMPOMXKTON apraynanaa CoOHrox Hb 3yMTIN.

Preparation for analysis of magnetic separates
requires a complex protocol involving a staged wet
sieving process and use of a Davis Tube to provide
a beneficiated sample representative of large scale
metallurgical processes. Procedures are very specific
to individual ore types encountered.

Prior to commencement of any project, it is highly
recommended that clients discuss their requirements
with ALS staff to determine the optimum protocol for

their particular ore type.

Y3YYIINT ANALYTE KOA / CODE YH3/PRICE (¥)
ONOH WATNANT HONTOH WKTLWYYp 63 HYHTarnant Multi-stage sieving and pulverizing DTR-PREP

Yraax xyrauaa 63 XWHruinH rapu Wash time and mass recovery DTR-REC 90,000
Bas>KyynanTbiH 6YTIIrAIXYYHYYANAH XKUH Weight of DTR fractions WT-DTR '
COpPOH30H TOMPUIIH rapy DTR Iron recovery DTR-FeRec

BasKyynanTblH 6yT33rA3XYYHYYAUAH WnHXUAr33 | XRF analysis on various DTR fractions

- AHXAary - Head ME-XRF21h 54000
- bagxman - Concentrate ME-XRF21c !

- Xasrpan - Tails ME-XRF21t
Tmpwvaapraap TOMPUH AgBXap NCA Ferrous iron by titration (Fe0; 0.01%) Fe-VOLO5 67,950
TOAOPXOMNOX

XUMWVH LUMHXWNTII BA
BYCAL TOPWVH LUNHXXWNTI

WET CHEMISTRY AND OTHER

SERVICES

VERRLEDAT H3MK/ UNIT TANNBAP DESCRIPTION KOA/CODE  YH3/PRICE (¥)
ANALYTE
CaF 0.1-100% i i Ca-vVoLo2UL 67,950
2 TWTPYVH 3praap XMitx KOHLIHbI Fluorite Analysis by volumetric titration
Caco, 0.2-50% LWMHXUATSS Ca-vVoLO1UL 45,250
Cu 0.01-1000 | TMTPWIH 3praap 6asmkman Aaxb 33C | b siteation in Copper concentrate Cu-VOLO3b 90,000
TOLLOPXONOX
FeO 0.01-100% nTpuin apraap TeMpuH AaBxap Ferrous iron determination by titration Fe-VOLO5 67,950
NC3N TOAOPXONNOX
ABA - Xyumn LynT yycrax 6arraamx Acid Base Accounting Package ABA-PKGO1 YHUAH caHanaap
By quotation
. . . . . YHWUIH CaHanaap
ANC Xyumnn caapmarxkyynax 6artaamx Acid Neutralizing Capacity 0A-VOLO8b By quotation
NAG - HUAT Xy4mn yycrax yapamx Net Acid Generation OA-VOL11 YHnH caHapaap
By quotation
S 0.01-50% | HUAT xyxap Total sulphur by furnace method S-IR08 29,000
H,0 0.01-100% | HUAT YniAr TOQOPXONNOX Total moisture 0A-GRA10 18,000
pH 0.1-14 1:2 xapbuaaraap pH 1040pxonNoX pH on 1:2 sample to water ratio OA-ELEO5 18,150
EC 1_;2;)&2100 1:2 xapbuaaraap LAY Topopxonnox Conductivity on 1:2 sample to water ratio OA-ELEO6 18,150
Y uaupar uR/uar . L . YHUWH caHanaap
X ray uR/hr LlauparninH xamxunt Radiation measurement GAM-RADO1 By quotation
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HYYPC, XATYY TYALUHWW LLUVHXWAT3

Coal Quality

033K BI/ITIIN

033K 63NTr3N Hb YINUNYYNITYMAH NabopaTopu erceH
AHXAAry  [3DKUNAT TeNBONeXYNAL H3M3H KUMA, HyHTar
A33K 6un 6onrox ymn gsy tom. [lop AypACAH3AC rajHa
N33XK 63NTI3NUAH ONOH TepAMIH baruyyn 6anpar 6ereep
YANUAYYNITYUAH  A3KUAH  OHUNOT  6ONOH  TECUIH
LIAApANAraf HUNLYYA3H 33K O63NTIINMAH 6ary yyCrax
60n0MXKTON. NAboPaTOpMA XYN3XK aBCaH OYX A3IXKUIAH
AHXHbl JKWMHI aBaX YWNYMAIIIC YHD TON6eprym Xumx
TYWLUSTIIH).

SAMPLE PREPARATION

The sample preparation procedure purpose is to
produce uniform, pulverized sample that can represent
the primary sample submitted at the laboratory. There
are extended additional sample preparation packages.
It is also possible to develop custom packages that
suits our client’s sample specific characteristics.

The initial sample weighing service is provided free of
charge

LMHXKUNTIIHUNA HIP PARAMETER KoA/CODE YH3/PRICE (¥)
<5 KI A39KUIAT -5MM XYPTIN 6YyTNAxX Crush down to minus 5 mm, split <5 kg CRUSH 22,650
Xonmopa, -212pm XypT3N HYHTArNax Grind down to minus 250pm GRIND 22,650
Hamant 6yTanraa Stage Crushing SCRUSH 22,650
YANUAYYNITUYMIAH 333BPbIH AAryy X0€p 60/10H TYYHI3C Compositing of two or more samples COMPOSITE YHUIH (aHanaap
L33 133)K33C KOMMO3MT 6ypayYyNax By quotation

. YHUIH CaHanaap
[33>K 63NTIIAT Lar TyTamA Sample preparation per hour CSPH By quotation
5 Kr-aac nnyy XuHA Kr TyTama Surcharge per kg for weight exceeding 5kg PREP-MISC 2,400

02K XAATANANT

HyypcHui LUVHXWNTI3HA erceH LA3KYYAMAT
LWUNHXWATI3HUA  Xapuy TapCHAac XoWw XyaHnuiH 60
XOHOTUWH TYpLU YHIrYW Xaaranaar. YUNUNYYNary [33»K33
YPII/DKAYYNIH XaAranyynaxbir XycB3n 61a Hanasapran,
ragHol 60XMPAONTYM HEXUeNA YANUAYYNITUNAH A3KNAT
XaAranax yAnumnras ysyyk 6anHa. [133K Xxaaranant Hb
NabopaToOPUH aryynaxblH cuctemp 6ypTraracaH 6avaar.

SAMPLE STORAGE

Samples submitted for analytical procedures are stored
for 60 days after analytical results are finalized. On
client request, we offer sample storage in a reliable,
non-fouling warehouse. The sample storage history
is accommodated through our laboratory storage
management system.

LUMHXKUANTIIHNIA HIP PARAMETER KoA/CODE YH3/PRICE (¥)
ByTancaH 1 Wwmpxar 433>KMIT 1 cap xaaranax QAOOHLT/'! SR O G DElEes S e et STO-REJ 340
HyHTarnacaH 1 Wwypxar A33Kuir 1 cap xaaranax Monthly storage of pulps after the first 60 days STO-BLK 120
ByTancaH pexeKT 60N0H HYHTArN3CaH Nann A33x Disposal of pulps and coarse fractions DIS-COAL YHUIH (aHanaap
ycTrax By quotation
) . YHUH caHanaap
133K aBax Sample pick-up service PKP-COAL By quotation
. YHUH caHanaap
N33 Xyprax, 6yuaax Return of samples to client RTN-COAL By quotation

TEXHUKWUWH LLUIMHXKWUAT3

YHACOH TeXHUKWMAH LUMHXWAM3 Hb aHXAAry O33KUAH
YaHApbIH Y3YY13AT 60NOH TYYHUA eepunerfex 3y
TOTTON, HYYPCHWIA TOPON L3ALINAAA XaTyy TYNLLWAT 368
30XMCTOM ALWIMINGX 33P3r M3ADVIMAH YHOACUIAT TaBbX
orper. TeXHWKWIAH LWWHXUAMI3HUA Yp AYHA YHAICI3H
LLIAAPANAraTanm HIMINT LUNHXUATI, TYPLUMNTAHA OpYYNax
3CIXUIT TOAOPXONNOX 6ONOMXKTON.

TECHNICAL ANALYSIS

The technical analysis provides the fundamental
information to gain primary sample quality index, coal
characteristic variability and determine appropriate coal
utilization methods. It is possible to consider additional
analysis and testing based on the results of the
technical analysis.

LLUMHXUATIIHUMN HIP PARAMETER KopA,/CODE YH3/PRICE (¥)
HWIAT yninr Total Moisture ™ 38,300
YNArMnK aryynra Moisture in analysis sample MOIS 26,100
YHCNIMMIH aryynra Ash content ASH 26,100
[3rasamxuii 60ANCbIH aryynra Volatile Matter VoL 26,100
Nnunar Calorific Value GCV 69,600
HUAT xyXxap Total Sulfur TSUL 45,250




HAMTbIH LUMHXWUNTI3

BYX3NN3rMAH  HATT GONOH X3pbLAHryl OGOAWT HATTbIH
LUMHXXWAT33 Hb HYYPCHUI HEBL, TOOLI00I0X0A X3P3rN3raaar
4yXan y3yyN3NTUAH HIM oM. HYYPCHUI 6asXKMIaax LWNHXK
Y3HAp Hb HYYPC 63 3pA3C X3CTUAH HATT OYHOY XYBWUIH
XUHTUIAH ANT33AHA TYNryypNaaar.

DENSITY TESTING

Apparent relative density and relative density analysis
is one of the most crucial index used in deposit resource
evaluation. The coal washability is based on relative
density margin of coal and minerals.

LVHXUATIIHUN HIP PARAMETER KOA/CODE YH3/PRICE (¥)
XapbUaHryh 60aNT HATT True Relative Density RELD 43,500
BYX3NN3TNIAH HATT Apparent Relative Density ARD 43.500

KOKCOKUX YAHAPBIH
LUAHXXWNTID

JAr33p TYPWWNTYYA Hb  KOKOKMX  LUMHXK  YaHApblIH
aHXaH LWATHbI  Y3YYISNTYYAMNAT ToaopXonnox 6ereen
Llaalnaaa xarac YANAB3IPNINUAH MPoLeccbIr ypbAUunnaH
TOOL0010X0A ALLUMINArA3Ha.

LIMHXXWAT33HNIA HIP PARAMETER K0A,/CODE YH3/PRICE (¥)

COKING TEST

The primary coal carbonization values are determined
by the following testing methods. As a result of
testing and research, the final index is applied for pre-
evaluation of pilot-scale plant process.

Yeneet XeenTUIH 33par Free Swelling Index (SN 34,800
CanoXHNKOBbIH NN3CTOMETp Sapozhnikov Plastometer SAPOZ 235,200
G UHAeKC Caking Index CKIN 84,000
Aunatometp Dilatation DIL 135,600
TM3enepuiiH nnactomeTp Gieseler Plastometer GIE 278,400

HYYPCHUA QU3MK
MEXAHUKWIAH TYPLLIMNT

Hyypcniir onbopnox, xaaranax, 13383pnsx, 6010BCpyynax
r3X M3T OYXMA N YAN XKWANAFAaHA HYYPCHUI Gur3mK
MeXaHWK LUMHX YaHap Heneenper. HyypcHuit usmk
MEeXaHWKUAH TYPLUWMNT Hb Xarac YUNABIPNINUAH OONOH
YANABIPNINMAH  AAMXKNATLIT YPbAYMNGH TOOL00/I0XO0[,
ALWNINATAAAT CYYPb M3A3313/ HOM.

COAL PHYSICAL TESTS

Physical characteristics of coal impacts processes such
as borecore, exploration, warehousing, transport and
manufacturing. The coal physical testing is the primary
indicator to pre-evaluate pilot-scale and bench scale
procedures.

LUMHXKUATIIHNIA HIP PARAMETER KoA/CODE YH3/PRICE (¥)
OHAPBeC yHarax TypLwmnT Drop Shatter Test DRSH YHWINH caHanaap / By quotation
HyypcHWin 6yTpamxal YaHapbiH TypLlIMAT /xyypaii/ | Dry Tumble Test DRYT YHWIH caHanaap / By quotation
HyypcHWI 6yTpamxaii YaHapbiH TYPLIKAT /HoiToH/ | Wet Tumble Test WETT YHWIAH caHanaap / By quotation
LUNTLLYYPUIAH WNHXWATII Size Analysis Dry Size/Wet Size YHWIAH caHanaap / By quotation
HYYPCHWI HATT3ap SNrax TYPLUNAT Float and Sink Test FS YHWIAH caHanaap / By quotation
XeBYYN3H 6afXKyynax TyplwvnT Froth Flotation Test FF YHUIH caHanaap

bYCAA LUAHXXWNTII

HapuinBYMNCAH LUMHXUATID Hb TEXHUKWUIAH LUNHXUATIITIN
Xapblyyn6an xatyy TyNWHWA Hanpnara 60noH (HU3MK
WUMHX YaHAPbIH Tanaapx WYYy HAPUMBUMNCAH [YTHAINT
raprax 6010M> 0Nrofor.

XaTtyy TYALWMH 03X SPACUAH HANPANATbIr TOAOPXOMNCOHOOP
XYP3313H 6y OpuvH, YWNABIPUAH MPOLECCT alurtan
60N0H aLWNITYA 6aNA3AP XIPXIH HENEBNEXUIAT AYTHIAIT.

MISCELLANEOUS ANALYSIS

Through the miscellaneous analysis, rather specific
assessment of coal, solid fuel compounds and physical
characteristics can be developed.

Mineral matter in solid fuel determination can be
applied as a indicator for Environmental effects and
industrial processes.

LLVHXXUATIIHUMA HIP PARAMETER KOA,/CODE YH3/PRICE (¥)
HYYPCHWI SNeMeHTUIAH WWHXUATII Ultimate Analysis CHNSO 226,200
HYYPC3H A3X XNOPbIH LUMHXWUATID Chlorine in Coal ccl 52,200
XYXpUinH Tepen Form of Sulfur POS 104,400
Kap60oHaT X3n63puUiiH HyypCTepery Carbonate Carbon cm 52,200
YHCOH 43X SNeMeHTUMH WUHXWUATID Ash Elemental Analysis AAXxrf 68,250
HYYPC3H 43X YN MOPUIAH TYBLUHWUIA SNEMeHTY YA Trace Elements in Coal Trace 68,250
HyypCaH A3X HOCHOPbIH LUMHXUNTII Phosphorus in Coal P 68,250
YHCHWIA Xanax Temnepatyp (AHTxpyynax 6a Mcanayynax) | Ash Fusibility (Oxidising and Reducing) AF 226,200
HYHTarpanTbiH 33par Hardgrove Grindability Index HGI 113,100
3N133X NHAEKC Abrasion Index Al 69,600
Metporpad Petrographics (reflectance and maceral) CVR + CMA YHg';':Jst:?i’g]ap
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LLUMJDKYYATUAH KOSOOULIMEHTYYA
Common Conversion Factors

ppb - part per billion

1 ppb=0.001 ppm=0.00003 oz/ton

g-gram

1 0z/ton = 34.2857 ppm

ppm - part per million

100 ppb=0.1ppm=0.00292 oz/ton

g/ton - gram per metric ton

1 carat = 41.666mg/q

1ppm=0.001g/kg=1mg/kg=1g/tonn=1ug/g=0.001ug/mg

o0z - ounce (troy)

10000 ppb=10 ppm=0.29167 oz/ton

mg - milligram

1 ton (avdp.) = 908.1848 kg

0z/t - ounce per ton

1 ppm=1g/g=1 g/ton

kg - kilogram

10z (troy) = 31.1035 g

10000 ppm=1%

pg - microgram

XUMWUWH UTTINLYYPYYR / CONVERSATION FACTORS

3NIEMEHT/ ELEMENT oKcna/ OXIDE ®AKTOP/ FACTOR  3NEMEHT/ ELEMENT oKcnpa,/ OXIDE ®AKTOP/ FACTOR
Al Al203 1.8895 P P205 2.2914
As As203 1.3203 K K20 1.2046
Ba Ba0 1117 Si $i02 21393
(a a0 1.399 Na Na20 1.348
ar (203 1.4616 Ti Tio2 1.6681
Fe Fe203 1.4297 w w03 1.2611
Mg Mgo 1.6581 In no 1.2448
Mn MnO 1.2912 I 7102 1.3508
Ni NiO 1.2725 St S10 1185

TAALHIMTIUO®EON HUMIUAAXKLUIM J€TTIE

CTAHOAPT LUMTLUYYPYYR, / STANDARD SCREEN

= APERTURE APERTURE
APERTURE (MICRONS APERTURE (MESH APERTURE (MICRONS

P LHEK ) (MILLIMETERS) LHEN ) LHEK ) (MILLIMETERS)

g 53 63000 63.00 4 4750 4.75

3 42 50000 50.00 10 2000 2.00

(=) 26 31500 31.50 18 1000 1.00

=

~ 21 25000 25.00 35 500 0.50

g 16 19000 19.00 60 250 0.250

g 9 11200 11.20 70 212 0.212

; 7 9000 9.00 150 100 0.100

o 5 6000 6.00 200 75 0.075

-

a,I'I HYYPCHWUW LUNHXXUATIIHUA TONOBYY], / BASIS OF COAL ANALYSIS

2 Xyn33x aBcaH Tenes / As Received Base (AR) HuiT yninrniar 6artaacad / Includes Total Moisture (TM)

2 AraapT xaTaacaH Tenes /Air Dried Base (AD) [lotoon uniirnir 6artaacad / Includes Inherent Moisture (IM)

(%] R o E
Xyypait Tenes / Dry Basis Base (DB) Byx unirnir xaccaH / Excludes all Moisture
Xyypaii, yHcryii tenes/ Dry Ash Free Base (DAF) YHC 6010H 6yX uniArnir xaccaH / Excludes all Moisture & Ash
EPOHXMI TEXHUKNUIH LWWHXWAT3 -Ynir, YHCAST, A3rA3MxXun 604Mc, baxXUracaH Hyypcrepery, Xyxap 6010H UNYNSTUIAH WHXUNTI3HUI VP
AVHIYYAUAT A33pXU TONBYYA 93P TalNArHax 6010MXKTON.
The Proximate Analysis of any coal - the % content of Moisture, Ash, Volatile Matter, Fixed Carbon, Sulphur & Calorific Value can be expressed on
any of the above bases.

HYYPCHUI LUMHXXUATIIHUA TONOB LUMKYY/1X / CALCULATION FOR BASIS OF COAL ANALYSIS

To obtain: -multiply Air Dry”* Dry Basis As Received”
100-IM% 100
AR by:* (100-1M%) e
(100-TM%) (100-TM%)
100 (100-TM%)
AD by: _______ oY
(100-1M%) (100-1M%)
(100-1M%) (100-TM%)
DB by: B [ — ATUURTIVEo)
ALS Vs 100 100
[For DAF, multiply DB by 100/(100-A)], * not valid for net CV
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