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Pecucmpayus POCTEXPELYJIHPOBAHHA Ne POCC RU. 31266.04:2KCV 1)

CEPTUDOUKAT

XUMH4YecKoro cocrapa Ne3557-20

MeTHbBIN CIIUTOK
Ot naptum Ne41384/METEX/Cu
OnuH CIMTOK, HETTO BeC 1 Kr

Cymmaproe cozepikanue periaMmeHTupyembix npumeceir (Mg, Ti, Mo, P, Cd, Co, Be, V) B ) B
menu 1e dosee 0.0001 % macc. Crernenb YHCTOTHI MEJIM, pacCUMTaHHAas!, KaK pazHocTh Mexay 100 % u
CYMMapHBIM COJIEPKaHUEM perilaMeHTHPYEMBIX IIpuMecei, coctasiisieT 99.9999 % macc.

[lepeuenb perjaMeHTHPYEMBIX [pUMeced 3aJlaH 3aKa34ukoM corjgacHo Tpeboanusm TY
24.44.24-001-28404905-2020 «Meanbie ciutkn» mpoussoutesst OO0 HIIK « METAJII DKCIIO».

Menp paguanimoHHO Oe3omacHa. YieibHas MPUPOJHAs OCTATOYHAs PaJMOAKTUBHOCTH MEJIU HE
oonee 1.10™"" Ku/r.

Ot100op 1POOBI  OCYIIECTBIICH OT MEIHOIO CJIMTKA, IPEJICTAaBICHHOr0 3aKa3yukoM Ha
cepTH(UKAIHUIO.

AxT or6opa mpoosr Ne246-20 ot 28 aBrycra 2020 r.

MeHblii  CIIMTOK ITOMENICH B MOJHATHJICHOBBIA MAKET, KOTOPHIA CHA0XKEH OSTHKETKAMM Ha
PYCCKOM M aHIJTMUCKOM SI3bIKaX M orioMOupoBas mioMooit « GAC/68».

IIporoxo ucnprranmii Ne20674.20 (cm. na obopote).

Jlupexrop oprana 1o ceprudpukamun OO0 «KAHCEPTOKO»

['nmaBupiid metposior MACI] I'upeamera

"“*?\;} 7 Jﬂ%(,l(apn% npod., akag. PAH

NS (/\15\4

Perncrp. Ne246-20
JMara 31 asrycra 2020 r.



AKLMOHepHoe 06LLecTBo
«[0CyAapCTBEHHbIN Hay4YHO-UCCNeaoBaTeNbCKUIN U NMPOEKTHbLIN
“ FTMPEOMET  uHcTUTYT peakoMeTannnyeckol NpoMbIlIeHHOCTU «peaMeT»
POCATOM , (AO «I'mpepmeT»)

McnbiTaTenbHblii aHAaIMTUKO-CEPTU(PUKALIMOHHbIA LIEeHTP
AO «I'mpeametr» (UACL))

111524, r. MockBa, yn. dnekTpoaHas, 4.2, ctp.1, atax 5, noM. VI, koM.39; Ten.; (495) 708-4466; www.giredmet.ru
MNHH 7706699062 KM 772001001  OrPH 5087746203353

MPOTOKOJI UCHBITAHUM Ne 20674.20

XHMHYECCKOI'0 cocraBa
[punooicenue k cepmughuxamy Ne3557-20

MenHbIN CINTOK.
Ot napruu Ned1384/METEX/Cu

OT160p npod ocymecrrien OO0 «AHCEPTOKO».

[TonHblid 1pUMecHBI cocTaB OMNpEACSIM METOJOM MCKPOBOM Macc-CIEKTPOMETPUM Ha Macc-CIIEKTPOMETpe ¢
JBoiHON  QoxycupoBkoit JMS-01-BM2, mnpoussouacrsa ¢upmel JEOL (SInoHus). Macc-crieKTpsl ¢ BBICOKMM  Macc-
CHEKTpaJIbHBIM pa3pelueHuemM peructpupoBaiu Ha (ororuactunbl Ilford-Q. Ciydaiinas nmorpemrHocTs pe3yjibTaToB aHalIM3a
XapakTepH3yeTcsi BEeMMYMHONU OTHOCHTENILHOTO CTaHAapTHOTro oTKioHeHus 0,15-0,30.

Pe3ysibTaThl aHAJIM30B Npe/CTaB/IeHbl B MACCOBBIX YacTAX Ha MUUIMOH (1 ppm = 0,0001%).

OnemMeHT ppm Macc OneMeHT ppm Macc DJieMeHT ppm Macc
H ND Zn 400 Pr <0.05
Li <0.005 Ga <0.03 Nd <0.05
Be <0.005 Ge <0.03 Sm <0.05
B <0.005 As 2 Eu <0.05
C ND Se <0.03 Gd <0.05
N ND Br <0.03 Tb <0.05
O ND Rb <0.03 Dy <0.05
F <0.01 Sr <0.03 Ho <0.05
Na <0.01 Y <0.03 Er <0.05
Mg 0.4 Zr <0.03 Tm <0.05
Al 0.4 Nb <0.03 Yb <0.05
Si 6 Mo <0.03 Lu <0.05
P <0.01 Ru <0.03 Hf <0.1
S 20 Rh <0.03 Ta 0.6
Cl 20 Pd <0.03 A\ 4
K 0.6 Ag 6 Re <0.1
Ca <0.01 Cd <0.03 Os <0.1
Sc <0.01 In <0.03 Ir <0.1
Ti <0.01 Sn <0.03 Pt <0.1
\% <0.01 Sb 2 Au <0.1
Cr <0.01 Te <0.03 Hg <0.1
Mn . <0.01 I <0.05 Tl <0.1
Fe 3- Cs <0.05 Pb 0.6
Co : <0.02 Ba <0.05 Bi <0.1
Ni 0.1 La <0.05 Th <0.1
Cu OCHOBA Ce <0.05 U <0.1
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CERTIFICATE

of Chemical Contents #3557-20

COPPER INGOT
Of Lot #41384/METEX/Cu
One Ingot, Net Weight 1 kg

Sum of control impurities in Copper (Mg, Ti, Mo, P, Cd, Co, Be, V) are no more than 0.0001 %wt. The
purity grade of Copper is 99.9999 % wt. It was calculated as difference between 100 % and Sum of
control Impurities. The list of regulated impurities is set by the Customer in agreement with the
consumer in accordance with the requirements of TU 24.44.24-001-28404905-2020 “Copper Ingots” of
Producer Ltd. SPC “METALL EXPO”.

Copper is radiological safe. The specific natural radioactivity of Copper is no more than 1.10™" Ci/g.

Report of Sampling procedure #246-20 from August 28, 2020.

The Report of impurities determination #20674.20 (please turn over).
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Order #246-20
Date August 31, 2020.



JOINT-STOCK COMPANY

STATE SCIENTIFIC-RESEARCH AND DESIGN INSTITUTE
® GIREDMET » OF RARE-METAL INDUSTRY

ROSATOM «GIREDMET»

GIREDMET TESTING ANALYTICAL CENTER

Russia, 111524, Moscow, Elektrodnaya street, 2, Building 1, floor 5, room. VI-39; tel.; (495) 708-4466; www.giredmet.ru

REPORT Ne 20674.20

on Impurities Determination

COPPER INGOT.
Of Lot #41384/METEX/Cu

Sampling was made by ANSERTEKO Litd.

The impurities evaluation was made by Spark Source Mass Spectrometry. The JMS-01-BM2 double focusing mass
spectrometer manufactured by JEOL (Japan) was applied. The high resolution mass spectra were photographed on Ilford-Q
plates. The relative standard deviation is 0.15-0.30.

The results are presented as Parts Per Million (1 ppm = 0.0001 %)

Certificate supplement 3557-20

Element ppm Element ppm Element ppm
H ND Zn 400 Pr <0.05
Li <0.005 Ga <0.03 Nd <0.05
Be <0.005 Ge <0.03 Sm <0.05
B <0.005 As 2 Eu <0.05
C ND Se <0.03 Gd <0.05
N ND Br <0.03 Tb <0.05
(@) ND Rb <0.03 Dy <0.05
F <0.01 Sr <0.03 Ho <0.05
Na <0.01 Y <0.03 Er <0.05
Mg 0.4 Zr <0.03 Tm <0.05
Al 0.4 Nb <0.03 Yb <0.05
Si 6 Mo <0.03 Lu <0.05
P <0.01 Ru <0.03 Hf <0.1
S 20 Rh <0.03 Ta 0.6
Cl 20, Pd <0.03 w 4
K 0.6 Ag 6 Re <0.1
Ca <0.01 Cd <0.03 Os <0.1
Sc <0.01 In <0.03 Ir <0.1
Ti <0.01 Sn <0.03 Pt <0.1
\Y <0.01 Sb 2 Au <0.1
Cr <0.01 Te <0.03 Hg <0.1
Mn . <0.01 I <0.05 Tl <0.1
Fe 3 Cs <0.05 Pb 0.6
Co : <0.02 Ba <0.05 Bi <0.1
Ni 0.1 La <0.05 Th <0.1
Cu MATRIX Ce <0.05 U <0.1

Chief Metrologist of GIREDMET T&A Center
Yu.A Karpov, professor, Academician of RAS

Elizaveta N. Kareva
Engi of MS Lab




