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ANALYTICAL REPORT

AHanuTuyeckuit oTyeT

CLIENT REFERENCE 17085-1 dd. 20.06.2019

Ne, aata KnueHTCKoro sanpoca 17085-1 ot 20.06.2019

SAMPLE TYPE Coal concentrate 0-50 mm grade “IMNK” produced at OF
Uvalnaya. Brand name: UVAL HV HCC (as declared)

Tun npobsi yronbHbii koHUeHTpaT 0-50 MM Mapku “MK" npoussoacTea O® YeansHas.
Haumerosanue mapku: UVAL HV HCC (kak 3assneHo)

SAMPLE RECEIVED FROM representative of Principal

MNpo6a nonyyexa ot npeacTasuTens 3akasuunka

PRINCIPAL 000 "ENERGIYA SIBIRI NSK"

3aka3umk 000 "3Heprua Cubupu HCK"

SAMPLE DESCRIPTION 60 polypropylene bags, 1050 Kg

Onucanue npobsl 60 nonunponuneHoBbix Mewwkos, 1050 kr

DATE SAMPLE RECEIVED 25.06.2019

Mpo6a nonyuexa 25.06.2019

SAMPLE SEAL NUMBER -

Homep nnombei -

DATE SAMPLE TESTED 02.07.2019

Mpo6a npoTecTuposaxa 02.07.2019

Laboratory No NK19-102998

Na6opaTtopHbiit Ne NK19-102998

METHODS: Analysis performed on a SUBMITTED SAMPLE. Analysis performed in accordance with GOST,

ISO, ASTM Standards.

METO/b!: Axanua Gsin npoBeaeH Ha npejocTasneHHyio npoBy. AHanuna Gbin NpoBEAEH B COOTBETCTBMM CO cTaHgapramu FOCT, UCO,
ACTM.

ANALYSES WERE PERFORMED IN SGS LABORATORY:
Ananu3bl 6b1nu npoBeaeHsb! B naboparopuu SGS:

Analysis of sample Ne 2506 was performed at the SGS laboratory in Novokuznetsk, Russia with results as
follows:

Ananus npobbi Ne 2506 6bin nposeaeH B nabopatopun SGS HosokysHeuka, Poccus. PesynsTarsl aHanusa cneayowme:
2 Yield of volatile Fixed o, | Gross calorific
T Moisture, % | agp o | matter, % carbon, % | Total sulfur, % | e, keallkg
ported | Maccosas gons 3 ” . Coaepxaiue
ONBbHOCTb, % | BbIXOA NETYUUX HeneTyuni . o, | Beicwas Tennora
cocromme | FOCT P 52611 [OCTP 856611 _sewecrs, % ymepon | (O s 2013| cropanws, vianr
2013 2013 FOCT P 55660- |rOCT P 53357-2013 (ISO 19579:2006) FOCT 147-2013
2013 (1ISO 17246:2010) . (ISO 1928:2009
As received
basis
Patoiias 5.6 7.6 34.0 52.8 0.51 7354
COCTORHME
Air Dry Basis
BoaayLuHo- 7.9 353 54.9 0.53 7643
Cyxoe
Dry basis
Cyxoe 8.1 36.0 56.0 0.54 7791
COCTORHUE
Dry ash Free
basis
Cyxoe 391 60.9 8473
GessonsHoe
COCTOsHME
Net Calorific Value (as received) was calculated in accordance with FOCT 147-2013 (ISO 1928:2009):
7075 kcal/kg

Huswas Tennora cropaHua (paboyee cocrosiHue) paccuutana B coorsetcraum ¢ FOCT 147-2013 (ISO 1928:2009)
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Gross Calorific Value (moist ash free basis): 8187 kcal/kg
Beicwan TennoTa cropaHus (Ha BnaxHyo 6e330NbHyI0 0CHOBY)
Determination of hygroscopic moisture was performed with results as follows:
Onpeaenexve rurp W Bnaru. PesynbTartsl aHanusa cneayowue:
Attribute B Value Test method
Mokasatens N m;;:::: = BenuuunHa MeToa ucnsiTaHua
wm % 0.90 rocT 8719-90
Determination of characteristics of plastic layer was performed with results as follows:
MokasaTenu NNacToMeTPUYECKUX XapaKTepucTuk. PesynsTatsl a cneaylowme:
Attribute Enl::;tua Value Test method
Mokasarenu WaMepeHus BenuuuHa MeToa ucneiTaHus
X mm 39
Y s 7 roCT 1186-2014
Ultimate analysis was performed with results are as follows:
Onpeaenexne 3NeMeHTHOro COCTaBa OPraHM4eCcKoW Macchl yrns. PesynsTaTsl aHanu3a cnegyowme:
Content
Copepxaxue
Element EAU“" As- Air-Dry D Drg-Ash Test methods
SnemeHT MHIRUES Received Basis ry re_e MeToasl ucnsiTaHui
M3MepeHus Basis el Basis Basis
Cyxoe Cyxoe
PaCouee Gy GeasonbHoe
Carbon
Maccosas gona % 73.90 76.80 78.29 85.14 ISO 29541:2010
yrnepoaa
Hydrogen
Maccosas aons % 4.89 5.08 5.18 5.63 ISO 29541:2010
BOAOPOAR
Nitrogen j
Macobean JoHin asera % 2.36 245 2.50 2.72 ISO 29541:2010
Oxigen (by
difference) % 5.29 5.49 5.60 6.09 ISO 17247:2013
Maccosas pons
Kkucnopoaa (no pasHnue)
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Determination of chemical composition of ash was performed with results as follows:
OnpeaeneHue XMMU4ECKOro CocTaBa 30Mbl. PesynbTarthl aHanusa cnegyouwme:
Components Content, % Test methods
KomnoHeHTb! Copepxanve, % MeToabl UCNbITAHWHA
Silicon oxide
| OKcua KpemHus i
Aluminum oxide 2914
Okcua anlomMuHus z
Iron oxide 5.07
Oxcua xenesa i
Titanium oxide 1.51
Okcua TuTana 2
Calcium oxide 282 ASTRDEt
Oxkeug kanbyma -
Magnesium oxide 1.46
Oxkcug marHus 2
Potassium oxide 291
Okecua kanua )
Sodium oxide 0.87
Oxkcua HaTpus a
Sulfur oxide 1.27 ASTM D5016-16
Oxcua cepsi
Phosphorus oxide 1.611
L OVCA Qucihipe ‘ FOCT 10538-87
Manganese oxide 0.015
Oxcua maprasua 4
Undetermined 0.774 @
Heonpega e )
s . (FE,O;+Ca0O+MgO+Na,0+K,;0)
MHaeKe 0CHOBHOCTH 30nbi 3 (Si0,+A1,0,)
Baselacid ratio of ash 0148 CEDACSHMIONGIH0)
OCHOBHO/KUCNOTHOE OTHOLUEHUE 30Nkl : (Si0,+TiO,+AL,05)
Determination of Total alkalis was performed with results as follows:
Onpeaenenve obuieit wénoyHocTn. PesyneTathl a cneayolve:
Components Content, % Test methods
KomnoHeHTb! Copepxanue MeToabl ucnbiTaHuin
Total alkalis 0.187 ASTM Routine Coal Analysis.
Obwasn Wwéno4yHocTs = Section 8.6.5 Table 24
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Determination of elements content was performed with results as follows:
Onpegenexne conepXaHus 3NeMeHTOB. PeaynbTaThl aHanuaa cneayiowve:
Content
Unit CopepxaHue
Element : Air-Dry Test methods
OnemexT "Eﬂ:;:::ﬁ As'g:ziasw’d Basis Dry Basis MeToas! ucnsiTanui
BoaaywHo- Cyxoe
Paboyee Cyxoe
Flourine ;
s — ug/g 106 110 112 ISO 11724:2016
Chlorine
KANCOORN ACIICAI % <0.022 <0.022 <0.022 ASTM D4208-13
Arsenic 7
Maccosas Aons MbllubAka Hg/g 11 12 12 RRHIEAe
Phosphorous 1
Maccosas aons docopa % 0.054 0.056 0.057 1SO 622:2016
Determination of free swelling Index was performed with results as follows:
Onpeaenexve unaexca csoboaHoro Beny PeayneTarhl aHanuaa cneayiowme:
Attribute EAU"" Value Test method
Mokasatens MR Benwuuyuna MeToa ucnbiTaHus
FSI - 8.0 1SO 501:2012
Determination of Grey-King coke type was performed with results as follows:
Onpepenexve Tuna kokca no Mpen-Kunry. PeaynsTaTsl aHanusa cnegyiowme:
Attribute E::'::La Value Test method
Mokasartens aMepeHus Benuuuna MeToa ucnbiTarnus
GK - G10 1SO 502:2015
Determination of Roga Index was performed with results as follows:
Onpegenerve unaekca Pora. PesynsTarsl cneayloume:
Attribute B Value Test method
Mokasatens U3MepeHus Bennuunna MeToA UCNbITAHUA
; rOCT 9318-91
RI B 79(1:3) (UCO 335-74)
Determination of Caking Index was performed with results as follows:
Onpea MHAEKCA CNexaemMocTH. PesynsTaThl aHanuia cnegylume:
Attribute Unit _‘ Value Test method
Mokasatens Eaunuua Benuuuna MeToa ucnbiTanna
G - 97(1:5) 1SO 15585:2006
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Determination of plasticity according to Gieseler was performed with results as follows:
Onpegenexve nnactM4HOCTU no Muaenepy. Pe3ynbTaTsl aHanuaa cnegylowme:
Attribute Unit Value Test methods
Mokasarens EAWHULA n3MepeHns Benuyuna MeToab! ucnbiTaHui
Initial softening Temperature oG 380
WcxogHas TemnepaTypa pasMsrieHns
Max. Fluidity Temperature o 431
MakcumansHan TemnepaTypa Teky4ecTv ASTM D2639/D2633M-
Resolidification Temperature o 471 19
Temneparypa 3atsepaeBaHus
Max. fluidi
Maxwuanbngremecrb ddpm 22000

Determination of Audiber-Arnu Dilatometer test was performed with results as follows:
Onpeaenenne AUNaToMeTpUYECKUX Nokasarenen ﬂgn&ope Opubepa-ApHy. Pe3ynbTaThi aHanusa cnegyioume:

Attribute EAU"" Value Test method
Mokasarens " au:::::a Benuuuna MeToa ucnbiTaHus
Softening temperature oc 365
TemnepaTypa pasmsrdeHus
Max. contraction temperature oc 400
TemnepaTtypa MakCUManbHOro CoKpalUeHust
Max. dilatation temperature oc 465 1SO 349-1975
Temnepartypa MakCAMANbLHOMO PacluMpeHus
Contraction % 30
KoHTpakuus (a)
Dilatation o
Ounaraums (b) % 190
Determination of Hardgrove Index was performed with results as follows:
Onpea K03(ppuuMeHTa pa3MonocnocobHOCTH No Xaparposy. PesynsTartel aHanusa cneayowve:
Attribute Unit Value Test method
MoxazaTtens "5::;::":" Benuuuxa MeTtog ucnbiTaHus
HGI - 60 ISO 5074:2015

Determination of actual density was performed with results as follows:
Onpeaenetve RENCTBUTENLHOM NNOTHOCTU. PesynbTaTel aHanu3a cnegyiowme:

Attribute Elgl:ltua Value Test method
Moka3arens WaMepenns BenuuunHa MeToa ucnsiTanus
d glem? 1.32 rOCT 2160-2015

Determination of moisture-holding capacity was performed with results as follows:

Onpeaenerne MakCUManLHOM BNaroeMKoCTH. PesynsTaTtsl aHanu3a cneayoume:
Attribute B Value Test method
Mokasatens WamepeHus Benuuuxa MeToa ucneitaHus
wmax - 3.15 ISO 1018-1975
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Determination of real density in coke with result as follows:
Onpegenexve QeACTBUTENLHON NIOTHOCTH B KOKCe. PeaynsTar aHanuaa cneayiowmi:
Attribute Ue';" Value Test method
Mokasarens — gpénuﬁ Benuunna MeTop ucnbitanus
dd ricm? 1.89 FOCT 10220-82 (CT C3B 2229-80)

Determination of apparent density in cok
Onpegenerne Kaxywencs NNOTHOCTH B Kokce. Pe

e with result as follows:
yNbTAT 8HaNW3a Cneayowui:

Unit

Attribute Value Test method
MokasaTens # SM:séH i Benunyuxa MeTog ucnbiTaHus
da? ricm? 0.93 FOCT 10220-82 (CT C3B 2229-80)
Calculation of coke porosity with result as follows:
PacuéTHbiil nokasaTens NOPUCTOCTH Kokca. PesynbTar pacuéra IOLNA:
Attribute Unit Value Test method
Mokasarens " w:_s;a"“ Benuunna MeToa ucnbiTanus
Pr % 50.79 OCT 10220-82 (CT C3B 2229-80)

Determination of Relative Degree of Oxidation with result as follows:

Onpejenenne OTHOCUTENBHOW CTENEHW OKUCNEHHOCTW GMTYMUHO3HLIX YIMed MeTOAOM LWEnoYHOM IKCTpakuuu. Pesynstar

aHanuaa cneaylowmit:

Attribute Ue:it Value Comment Test method
Mokasatens UaMepeHHs Benuuunxa MosicHexune MeTopa ucnbiTaHus
The coal is non
Tor % >98 oxidized ASTM D5263-15
Yrone He okucnex
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Determination of ash fusibility was performed with results as follows:
Onpeaenerne NNaBKOCTH 30Mbl.Pe3ynsTaTsl aHanu3a cneaymowme:
Unit Value / atmosphere
Attribute .. SL Benuuwta / ATmocepa Test method
Mokasatens i au:;:::a Oxidizing Reducing MeToa ucnbiTanus
oKucnuTensHas BOCCTaHOBUTENbHAA
Deformation temperature
Temneparypa gedopmaumnu °C 1470 1440
Sphere temperature 0
TOUNSORTYES Oboh : - = ISO 540:2008
Hemispherical temperature o 1500 1480 ’
Temneparypa nonyccdeps!
Flow temperature
Temnepartypa pacTekaHus °C 1520 1500
Determination of sulfur forms with the following results:
Onpeaenexue gopm cepbl. PesynsTtaTsl ananuaa cnegylowme:
Percentage
Unit Gonep
Compounds e: As Air Dry Test method
KoMnoHeHTs! uauepéuuu fisssived 3 Basis Dr%yes:is MeToa ucnbiTaHua
Padowee | BogayuNo-
Sulphate sulphur
Maccosas A0ns CynbdaTHOM % 0.00 0.00 0.00
cepbl
Pyrite sulphur 7 0.05 0.05 0.05 FOCT 30404-2013
MaccoBas 40115 NMPUTHO# Cepb 2 z : : (ISO 157:1996)
Organic sulphur (by (kpome n. 9.2.1)
difference) % 0.46 0.48 0.49
Maccoean AONA OpraHU4ecKon
cepbl (No pasHocTu)

Determination of trace elements content in coal was performed with results as follows:

Onpeaenexne MUKPC TOB B yrne. Pesynbrartel aHanusa cnegyowme:
. Content Content
Elements EAL:'::tua Copspammm E::::ta Conepxatine Test methods
3nemeHTsl WaMepenns Dry Basis usMepeHMs Dry Basis MeToab! UCNbITaHUA

Cyxoe Cyxoe

Ba (Bapuit) % 0.000033 ppm 0.33
ASTM D6357-11

Cu (Megapb) % 0.000028 ppm 0.28
Hg (PtyTb) % 0.000014 ng/g 140 ISO 15237-2016

Ni (Hukenb) % 0.000193 ppm 1.93

Pb (CsuHew) % 0.000101 ppm 1.01
ASTM D6357-11

V (Banaguit) % 0.000324 ppm 324

Zn (LUvHk) % 0.000163 ppm 1.63
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Determination of petrographic composition and metamorphism was performed with results as follows:
Onpeaenenxve neTporpadmyeckux nokasarenei u craguu metamopduama. PesynstaTel aHanusa cnegyowme:
Reflectance indices RO:

[MokasaTenn OTpaxeHns:

Attribute Symbol EA‘i’:]f Value Test method
Mokaaatens O6o3HaueHune iak epe;‘:ﬁ BenunuuHa MeTop ucnbiTaHua
Random reflectance
MPOM3BONLHBI NOKa3aTeNs OTPAKEHUA Ro« % 0.80
BUTPUHWTA
Minimum random reflectance
MUHUMaNbHBIA NPOU3BONLHbI RoOmin % 0.65
noKasaTenb OTPaXEHUA BUTPUHNTA
Maximum random reflectance
MakcumanbHbii NPOM3BONLHBIA ROmax % 0.95 ragg ’; 55’229238;3
nokasarens oTp BUTPUHHATA ( a )
Standard deviation b _ 0.05
CraHjapTHOe OTKNOHEeHue i
Rank of coal a R I
Cragus meTamopduama
Number of gaps i _ 0

KonuuecTtso paspbigos

Determination of maceral components was performed with results as follows:

Onpea MauepanbHOro cocrasa. Pe3ynbTartel aHanuaa cneayouwme:

Attribute Symbol EAU“" Value Test method
Mokaaarens O6o3Hauexue s M:;::: = Benuyuna MeToa ucnbiTaHus

Exinite i % 2

JunTuHUT =

ButpunuT 2

Semivitrinite Sv % 0

Conn rOCT P 55662-2013

Inertenite | % 9

WNHepTUHUT

Total inerts SOK % 9

Coaep OTOLAIOLNX KOMMOHEHTOB

Organic mass oM % 97

Opranuyeckas macca

Determination of mineral components was performed with results as follows:
Onpegenexne MMHepanbHbIX BKNIOYEHWH. PesynbTarthl aHanuaa cneayowme:

Attribute Symbol Unit Value Test method
Mokasarens O6osHaueHue EA"""‘fa Benuuuna MeToa ucnbiTaHus
Clay
nuHa Mgl % 3
Sulfides 0
e ki Ms %o 0
%au:‘l::)ar::tes Mk % 0 rOCT P 55662-2013
Quartz Mkr % 0
Keapy
Other
Mpoune Mpr % 0
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Determination of vitrinite reflectance was performed with results as follows:
Onpeaenerue nokasarens oTp BUTPUHWTA. PesynbTaTtsl aHanusa cneayouwme:
Reflectance Frequency Test method
MokasaTenb OTpaxeHus Yacrora MeToa ucnbITaHusA
0.65 0.69 2
0.70 0.74 18
0.75 0.79 32 rOCT P 55659-2013
0.80 0.84 28 (MICO 7404-5:2009)
0.85 0.89 19
0.90 0.94 1
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The coke was resulted from the coal sample by method of coking in coke oven “CARBOTEST” accordance
with in laboratory OAO "Altaj-Koks". This sample was analyzed at the SGS laboratory in Novokuznetsk,
Russia and the findings were as follows:

MeToa0M KokcoBaHuA B neun “KAPBEOTECT” & nabopatopuu OAO “Antait-Kokc” 3 yroneHoro o6pasua Bbin nonyueH kokc. [daHHas
npoba kokca 6bina npoaHanuaupoBaHa B naboparopuu SGS HosokyaHeuka, Poccus, pesynsTarsi Cneayoumne:

CRI and CSR tests was performed with results as follows:

Onpenenexve peakuMoHHOM cnocobHocTu (CRI) M NpoYHOCTM KOKCa nocne p (CSR). PeaynbTaTsl aHanu3a cnegyoume:
Attribute Unit Value Test method
Mokasatens ugﬁ:::'::‘n BenuyuHa Mertop ucnbiTanus
Average Coke Strength Index (CSR) % 56.0
MpOYHOCTb KOKCA NOCNE peakumu i ISO 18894:2018
Average Coke Reactivity Index (CRI) % 220 '
PeakuuoHHas cnocoBHOCTL kokca > .

Values are reported to relevant number of significant decimal places. This can result in small rounding differences between Moisture
Conversions.
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http://www.sgs.comfterms _and_conditions.htm
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