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,/ Location Map - The Salobo operation is located along the Southern margin of the Amazon
Basin, Northern central Brazil, in the Southeastern part of the State of Para



OVERVIEW

Biggest copper deposit of Brazil

Sulphide copper ore

High quality concentrate : 38%Cu e 20g/t Au;




SALOBO OPERATION

Investment: USS4.1Bi

Start of the operation: 04/2012

Process capacity : 24Mt/year (SLB | + SLB 1)

Annually average production of 540 thousand of concentrated (Cu)

Long-term contract for all production sales with anticipated sales
for Gold.

Salobo | e Salobo Il

Vale initiated construction of Salobo Ili

Process capacity: 36 Mt/year (SLB | + SLB Il + SBIIl)

Salobo IlI
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SOLOBO MINE — GEOLOGICAL DOMAINS
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Sl e - S eI Proportion of geological domains: The major host units are biotite (BDX) ,

magnetite schists (XMT) and garnet-grunerite schist (DGRX)
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SOLOBO MINE — GEOLOGICAL DOMAINS Xewrssosousho N\ Xewcuu swosm
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Quantitative evaluation of minerals by SEM
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Mineralogical characterization by Qemscan
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COPPER MINERALIZATION STYLES AT SALOBO SeeptsRAs R, \\ SR S

Massive bornite Chalcocite in stockwork Disseminated chalcopyrite  Bornite / chalcopyrite veins

Technical Report (2019)

Copper Mineralization Styles at Salobo

» The mineral assemblages can be found in a number of styles: disseminated, stringers, stockworks,massive accumulations, filling
fractures, or in veins associated with local concentrations of magnetite and/or garnet filling the cleavages of amphiboles and platy
minerals and remobilized in shear zones. Bornite and chalcocite are the dominant copper sulfides with subordinate chalcopyrite.
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Geometallurgy



X SIMEXMIN

WHAT IS GEOMETALLURGY?

GEOLOGICAL

MINERALOGICAL

METALLURGICAL

GEOMETALLURGY
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Short term geometallurgical objectives include: to understand the impact of

geological variability on processing activities to guarantee the optimization of the

results. Obtained through an interdisciplinary approach, to identify, correct and prevent

processing and quality problems.

The geometallurgical program offers invaluable benefits by providing relevant

information and connecting all stakeholders. x}é
(
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MAIN STAGES OF A GEOMETALLURGICAL PROGRAM

TO IDENTIFY TO CORRECT TO PREVENT TO OPTIMIZE

Lishchuk, V,. (2016).



Depth of geometallurgical program (application)

CLASSIFICATION MATRIX

Level of technological advance (approach)

PASSIVE USE:
* None
e Data collecting
e Visualization (3D)
* Forecasting

SEMI PASSIVE USE :
* Changing process

ACTIVE USE :
* Constraining
e Production planning
. . . Lishchuk, V., Pettersson, M.
 Managing production scenarios (2021).

Classification matrix of the geometallurgical programmes
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METHODOLOGY

GEOMETALLURGY PROGRAM STEPS

PROGRAM SAMPLING

DRILLING AND SAMPLING

PHYSICAL AND CHEMICAL ANALYSIS

FLOTATION TESTING

GEOLOGICAL DATABASE




PROCEDURE

03

PROGRAM
SAMPLING

All ore polygons are
sampled. For the
planning, the
parameters considered
are: Cu content
(0,3> % >1,6) and
lithology

DRILLING AND
SAMPLING

Cross-shaped
channels are
excavated into the
cone and the
residual dust is
collected from the
four exposed
section.

PHYSICAL AND

CHEMICAL ANALYSIS

In the physical
laboratory, samples

are crushed, sieved,

homogenized,
chemically analyzed
and fractionated
for the next steps.

FLOTATION
TESTING

Grinding,
granulometry test,
flotation and
filtering of
concentrate and

tailings are executed

for the samples.

GEOLOGICAL
DATABASE

Chemical results
and metallurgical
variables are
validated and
stored within the
GEOMETAL
database.
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Sime
METALLURGICAL PERFORMANCE OF THE POLYGON

e
Rockcode: DGRX CU_REC_METAL _GLOBAL
Rockcode: BDX TONNAGE: 128.22 (x1000) C_1<8200
TONNAGE: 76.17 (x1000) DENSITY: 3.22 [E Entre 82.00 € 85.00
. DENSITY: 3.48 CU: 0.326 I Entre 85.00 e 88.00
e CU: 0522 AU: 0.211 - - 2200
memen | ' AU: 0.241 U:3.710
o U: 10.940 CL: 3,359.5
CL:3,668.1 F:3,606.5
F:3,735.0 CU_EQ: 0.446
CU_EQ: 0.660 AG: 1.824 88.88
AG: 2.250 L4_097_022L-03/MSBT m
L4_097_022L-04/MSMT C:0.088 850
C:0.137
Rockcode: BDX
TONNAGE: 137.55 (x1000)
DENSITY: 3.45
CU: 0.415
AU:0.173 800
Teores deFucr Rockcode: DGRX oo B S B A B U: 8.403
TONNAGE: 49.72 (x1000) o 5 5 8 .52 CL:3,599.2
DENSITY: 3.49 2051 0.410.310.34 0.300.44 0.41 F:3,734.6 AMOSTRA 097_022-0026
CU: 0.944 0f0.230.410.430,36 0.32 0 25 0.24 s CU_EQ; 0513 X Y [(eoeumm o U v T
AU: 0.420 e =B iR AG: 2.381 90.05 , i
U: 15.253 e L4_097_022L-02/MSBT 750
CL: 3.358.8 . C:0.113
F:3,764.9 8 0.660.680.69 0,68 0.6< 07579
CU_EQ: 1.186 08605
AG: 3.206 §
L4_097_022L-01/MSAT N
C:0.247
700 .
pu— 551775.408 55179

T T T
5409 551815409 551835409 551855.4(




METALLURGICAL PERFORMANCE OF THE POLYGON

Teores de C
o4-100
030

oz-0> [
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Teores de F

Teores de CI

Rockcode: XMT
TONNAGE: 83.18 (x1000)
DENSITY: 3.67
CU: 2.066
AU: 1.683
U: 29.045
CL:34722
F:4,1313
CU_EQ: 3.040
AG: 7.968
L4_067_006L-04/MSAT
C:0.200

Rockcode: XMT
TONNAGE: 134.32 (x1000)
DENSITY: 3.55
CU: 0.905
AU: 0.545
U:9.750
CL: 3,862.6
F:3,968.7
CU_EQ: 1.219
AG: 3.355
L4_067_006L-02/MSAT
C:0.210

TONNAGE: 112.35 (x1000)

L4_067_006L-03/MSAT

Rockcode: XMT
TONNAGE: 175.55 (x10C

DENSITY: 3.33
CU: 0.454
AU: 0.166
U: 4,585
CL:4,353.3
F:3,766.7
CU_EQ: 0.549
AG: 1.469

L4_067_006L-01/MSB1

C:0.109

93601504

9359950 -

9359900
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Recuperagdo metal média: -

AMOSTRA

9359850

$51362.3125

CU_REC_METAL GLOBAL

<8200
= Entre 82.00 « 3500
B Entre £5.00 € 35.00
200

Massa total de 505.400 tons.

Teor do poligono 1,074% Cu.

Rec_metal: L-01; 88.47
Rec_metal: L-02; 76,74
Rec_metal: L-03; 84,33
Rec_metal: L-04; 86,14
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MONTHLY HEAT MAPS

CopperrnetaHurgmaIrecovery

> Phase 5 has the Iowest copper metallurgical recovery (Iess than 86%)
» We combine polygons from different phases and the polygons are used to feed the plants
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LEGENDA

PL (Teor de Cu - %)

SO0

] 0,00 — 0,20
[] 0,20 — 0,50
] 0,50 — 0,75
[] 0,75 — 0,90
0,90 — 1,20
1120 - >
Topografia

= Atualizacéo 30/09/2022

Mapa Calor (Rec. Met. Glob)

95.14
89.88
88.59
87.79
87.16
86.5

85.62
84.4

82.51

61.22
CU_REC_MET,
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MONTHLY HEAT MAPS - DELETERIOUS

DE EXPLORAGAO MINERAL ON MINERAL EXPLORATION

Carbon Uranium Fluorine

Chlorine

Heat map of deleterious elements

* Implications:

v Operational: Carbon impacts plant operation (saturation of filter fabrics and flotation
overflows).

There are three deleterious elements of potential concern in the copper concentrate,
named: fluorine, chlorine and uranium. Of these, fluorine is the most significant.

v" Financial: F, C, U: We pay penalties (>540 Mi since 2019)

v Environmental: U, if not managed, can cause environmental damage

Proportion of deleterious elements that we paid financial penalties in the last 4 years




OUTUBRO

28-out

29-out

30-out

31-out

1-nov

2-nov

3-nov

Poligono

WEEKLY PLANT FEEDING SCHEDULE

Massa (Kt)

Au (ppm)

F (ppm)

Cl (ppm)

C%

U (ppm)

L3_052_001-01 1459900 067 041 392700 412900 019 12.00 86 60
L5_277_014-01 51,000.00 097 041 373400 339700 015 13.50 87.79
Total do dia 66,499.00  0.90 041 377637 355770 0.16 1317 87.6%
SAT_2-02 2200000 077 030 296595 225146 013 23 96 86.73
L5_277_014-01 4562800 0097 041 373400 339700 015 13.50 87.79
Total do dia 67,628.00  0.90 0.37 348415  3,024.35  0.14 16.90  87.5%
SAT_2-02 2200000 077 030 296595 225146 013 23 96 86 73
L5_277_014-01 4562800 097 041 373400 339700 015 1350 87 79
Total do dia 67,628.00  0.90 0.37 348415 302435 0.4 16.90  87.5%
SAT_2-02 2137100 077 030 296595 225146 013 23 96 86.73
L5_277_014-01 4512800 097 041 373400 339700 015 13.50 87.79
Total do dia 66,499.00  0.91 0.37 348717 302885  0.14 16.86  87.5%
SAT_2-02 11371100  0.77 030 2096595 225146 013 23 96 86.73
L4_067_004-03 500000  0.60 039 402300 435900 034 7.30 83.14
L4_067_004-06 500000 066 040 396500 434400 027 10.70 88.78
L5_277_014-01 4562900 097 041 373400 339700 015 1350 87 79
Total do dia 67,000.00 0.8 0.39 364246  3,345.05 0.7 1460 87.5%
SAT_2-02 1137100  0.77 030 2096595 225146 013 23 06 86.73
L4_067_004-03 500000  0.60 039 402300 435900 034 7.30 83 14
L4_067_004-06 500000 066 040 396500 434400 027 10.70 88.78
L5_277_014-01 4562900 097 041 373400 339700 015 1350 87 79
Total do dia 67,000.00 0.8 039 364246  3,345.05 0.7 1460 87.5%
SAT_2-02 11371100  0.77 030 296595 225146 013 23 96 86 73
L4_067_004-03 500000  0.60 030 402300 435900 034 7.30 83 14
L4_067_004-06 500000 066 040 396500 434400 027 10.70 88 78
L5_277_014-01 4562900 097 041 373400 339700 015 13.50 87.79
Total do dia 67,000.00 0.8 0.39 364246  3,345.06  0.17 1460 87.5%
Totalda semana 469,264.00 __ 0.90

XsIMPGSIO BRASILEIRO
DE EXPLORAGAO MINERAL

F (ppm)
Cl (ppm)
C (%)

U (ppm)

6700

3750

0.17
15

XBRAZILIAN SYMPOSIUM
ON MINERAL EXPLORATION



- "'
S ] ]
XsIMPGSIO BRASILEIRO XBRAZILIAN SYMPOSIUM
RAL ION

WEEKLY PLANT FEEDING SCHEDULE
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14/10/2022 20/10/2022

Weekly plant feeding schedule - metallurgical recovery of copper (%)

EOM O 84,30 se
Poligono
® L4_067_004-03
., ¥14.067_006-02
© L4_067_006-03
L5_277_013-01
© Pilha Temp_315
s« SAT_1.06
® SAT_2-02
SAT_3-05
-~ ®- Rec.MetGlobal

2@

67.269

EOM

39.400

o 11.780

3824

26928

6928
14/10/22 15/10/22 16/10/22 17/10/22 18/10/22 19/10/22 20/10/22

oM
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Reconciliation



Mass (tons)

100000 —

60000—

20000—

n—

31/08/2022 02/09/2022 04/09/2022 06/0/2022 08/0%V2022

DAILY METALLURGICAL RECOVERY

73578.50

01/08/2022 03/08/2022 05/08/2022 07/08/2022 08/08/2022

(PLANT VS LABORATORY)

September Plant feeding

— 100
|80
£3934%0
-
sgo0ss0 5877310 58,810,
0 - : 60
4555080 4556370 *B6SL10
™ —— -
—40
28,762 4
. 5.909.1
—20
317310
-
—0

10/09/2022 12/09/2022 14/09/2022 16/09/2022 18/08/2022 20/0%2022 22/09/2022 24/09/2022 26/09/2022 28/09/2022 30/08/2022

110802022 13/08/2022 150802022 170872022 1800872022 21/08/2022 23/08/2022 250872022 27082022 28/0872022

Data

(%) Auonoday

XsiMPOSIO BRASILEIRO
DE EXPLORAGAO MINERAL

=== Recuperagdo Fonderada
= Recuperagio Usina
*  Massa Total

L&_277_001- Rec: 83.81

I | 5_292_016- Rec: B4.93

I 5T_D02_004- Rec:
L4_D67_005 Rec: BE.04

I L5 792_016- Rec: B4.29

I 4 082 017- Rec: 8560

L5_277_012- Rec: 86.10
B L5 277 008 Rec: 84.40
BN |4_(067_002- Rec: B4.68

L5_277_010- Rec:

XBRAZILIAN SYMPOSIUM
ON MINERAL EXPLORATION

September Plant feeding



RECONCILIATION OF COPPER METALLURGICAL RECOVERY

(PLANT VS LABORATORY)
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N

90.00
88.00
86.00
84.00
82.00
80.00
78.00
76.00
74.00
72.00
70.00

2021

Monthly reconciliation of copper metallurgical recovery: Plant x Process Lab

—8— Process Lab —8—Planta —— Orgado

88.10

janf22

84.66 84.47

82.29

fev/22 mar/22 abrf22 maif22  junf22

jul/22

ago/22

set/22

86.17

2022

Monthly reconciliation of copper metallurgical recovery
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C O N C I U Si I O N !; DE EXPLORAGAO MINERAL ON MINERAL EXPLORATION

Tests were produced to represent more finely the plant development;

Better understanding of the geometallurgical performance within each area of the mine;

Opportunity to improve the geometallurgical performance of the plant, based on the

laboratory tests/samples observations;

W !

I3 Integration within geology, mine planning, process and production areas;

4

Better technical basement for the Salobo production plans..
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