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Krastsvetmet processes primary and Key activities

secondary materials and produces 8 |
. Precious metals
precious metals oroduction

Ru\ Os\ Au\ Ag\

Pt N [PdN [RAN [1Ir \
Industrial solutions
‘ including technical products
of precious metals

& Chain and bracelet
production

100% of the company shares
are owned by Krasnoyarsk
state region
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KRASTSVETMET REFINING




From 99.50% to 99.99%
fineness

Products

Gold and silver bars, granules
and powders

Platinum group metals
as bars and powders

Precious metal compounds
as solutions and powders,
perrhenic acid

Related services of logistics, customs
clearance, assaying, financial instruments,
IT services
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Krastsvetmet keeps the lead on the Russian precious metals market

tons of gold tons of PGMs tons of silver
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INDUSTRIAL
KRASTSVETMET SOLUTIONS




Precious metal products
are used in a number of industries

Krastsvetmet’s market share in Russia

Process equipment Ammonia oxidation Reference materials Labware
cleaning for catalysts for laboratory

nitrogen plants equipment calibration

Silver sputtering targets Glass melters Thermocouple wire

and glass bushings
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Krastsvetmet implements comprehensive solutions for industrial
plants and develops a business service model in many markets

Nitrogen plant Scrap items

upgrading recycling

Process equipment Engineering for nitrogen

cleaning plants and basalt fiber
manufacturers

Management of
the Client’s metals
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Krastsvetmet is the leader
of gold chain production in Russia

220

weave styles

of chains and o

bracelets 2 1 /)
market share

Colors of gold of gold chains

- ~~ | in Russia
868686886 i
Coatings of silver

68686886
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KRASTSVETMET SCIENCE




Own RnD Park is working on improving
existing and development of new
refining technologies for company as
well as for commercial transfer
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Precipitation Electrochemistry lon-exchange Solvent extraction

Pyrometallurgy

O

Synthesis of new products
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Recovery of gold from the entire range of raw materials earlier

Au-Ag Dore Au-Ag Dore Au-Ag Dore Au-Ag Dore
Ag < 10% Ag < 10% Jewelry scrap Au >65% Au >20%
with PGM without PGM 10% < Ag < 20% 20% < Ag < 40%
Dissolution
before 2000s
Recovery by electrorefining Chemical precipitation
[ [
00 Au 00
A 99.99 A
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Active scientific research has led to the separation of schemes depending
on the content of silver and PGM

Au-Ag Dore

Ag
wit

Diss

<10%
h PGM

olution

Chemical
precipitation Au

Au

99.99

[
)
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Au-Ag Dore
Ag < 10%
without PGM

Dissolution

Chemical
precipitation Au

Au &

99.99 [N

Jewelry scrap

Dissolution

Chemical
precipitation Au

Au &

99.99 L[]

Au-Ag Dore
Au >65%
10% < Ag < 20%

Disso

lution

Chemical
precipitation Au

Au
99.99 [ [

Au-Ag Dore
Au >20%
20% < Ag < 40%

Dissolution

Chemical
precipitation Au

Au &

99.99 L[ [
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Refining of Dore with PGMs was improved at the Au recovery stage due to
the use of an additional precipitator

Au-Ag Dore
Ag < 10% with PGM Before: precipitator A
Dissolution After: precipitator A+B
Undissolved sediment Purification from base metals
Effects
Dissolution Au solution Refining acceleration
Chell'uical by 10%
precipitation Au . |
r Chemical precipitation Au (A+B) Reduction of gas
emissions by 5 times
Au < 99.95 |
AU 99.99 solution without Selective precipitation of
Au + PGM gold without PGM
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Jewelry scrap refining has been improved in terms of reducing operations

Before

Jewelry scrap

Dissolution

Chemical precipitation

Au < 99.95

Dissolution

Purification from base metals
Au solution

Chemical precipitation Au (A+B)
| |

Au 99.99 solution
! without Au

KRASTSVETMET

Undissolved sediment

Dissolution
I

Chemical precipitation Au
|

Au < 99.95

After

Jewelry scrap

|
Dissolution

|
Solution p|reparation

Chemical precipitation Au (C+D)
I

Cu solution
Au 99.99 + PGM

Effects

Reduction of
operations

Refining
acceleration by 25%

Increase extraction
by 5-7%

PGM extraction
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New dissolution method for the refining of 20%+ Ag Dore

Au-Ag Dore
Au >65%, 10% < Ag < 20%

Before: additional operation before

| . )
Dissolution dissolution

|
‘ After: Dore immediately goes to the

Undissolved sediment Purification from base metals dissolution

Dissolution .
| Au solution Effects:

Chemical precipitation Au
‘ Chemical plecipitation

A +D )
Au < 99.95 u (T ) Increase of extraction from
| 30 t0 99%

solution without
Au

Refining acceleration by 24%

Au 99.99
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Krastsvetmet offers cooperation opportunities in terms of the transfer of advanced
refining technologies

Main stages

Information request On-site research Scenario modeling Report with X Technology
recommendations transfer

Required information from the customer for technological
3 [][{ wmasTsveTmET R&D PARK

audit
Informat

AUDIT REPORT
January 2019

A brief questionnaire Study of technology, The simulation model The technological audit Preparing a license for
to be sent to the client equipment and work based on collected report is sent to the client gold refining technology.
with fields to fill in. of employees at the data to build effective in PDF format or printed form.

client's site. scenarios.
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Krastsvetmet technological solutions references are represented by the

following

P

HOPHALCKMIA HUKENB

nonwc

(&

MKS PAMP
GROUP

Norilsk Nikel,
Russia

Polyus, Russia

MKS-PAMP,
Switzerland

Navoiazot,
Uzbekistan

Hootech, China

m Jushi, China

P

ancHuanzi  Jinchuan , China
KRASTSVETMET

4

M Mining industry
g Metallurgy

Chemical/oil and gas
chemical industry

Glass industry

Production of precious
:I::J: metals and products

from them
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We are open to support your projects and ideas

Mrs Kristina Kern Ms Svetlana Chetverikova Mrs Tatiana Romulova
Project Manager, Senior KAM Senior KAM, Global Sales
Technology development Global Sales & Sourcing t.romulova@krastsvetmet.ru
k.kern@krastsvetmet.ru schetverikova@krastsvetmet.ru
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Mrs Viktoria Us}kova Mr Stanislav Turevich
Project Manager,

Head of Sales Tooh coen :
v.usikova@krastsvetmet.ru echnology developmen
s.turevich@krastsvetmet.ru
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