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¢ Geometalurgia?

AVA

CONSULTORES

/7

IMetChile

“Integracion de la geologia y la metalurgia,

. orientada a la caracterizacion espacial de
: variables de proceso y la consiguiente prediccion
‘Y‘ del comportamiento metalurgico de un recurso
mineral...

... para tomar las mejores decisiones de
negocio en el plan minero”
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AngloAmerican V4 -)

IMetChile

Planificacion Minera => transforma una representacion tridimensional en una secuencia lineal
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* El plan minero transforma la variabilidad especial (3D) en variabilidad temporal (1D)
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AngloAmerican Estimacion local de variables 79

geometalurgicas IMetChile
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AngloAmerican Determinacion de la variable a modelar A
Test
Proceso
ﬁm -~ * % Recovery / extraction
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Magnetic susceptibility
o Washability test
A Others
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eCalidad

\Y/NESag=fN «Distribucién y
representatividad

AVA

CONSULTORES

Ciclo Modelo Geometalurgico

o Caracteristicas o Andlisis
geoldgicas (s estadisticos /
Mapeo/ st ISFA - Database QUEIEER o ifactoriales /
escaneo [ S\l  QAQC de datos [N

hiperespectrales Dominios

* geoquimica
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B Angiormerican Calidad del Muestreo

» Calidad de la muestra estara determinada por multiples
factores:
* Tamafo muestra: peso, volumen
e granulometria
» Espacio representado

» Numero de muestras — variabilidad

» Distribucién - densidad espacial del muestreo -
variabilidad

» Distribucion — Plan Minero
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muestreo

impactara
criticamente
en la calidad
del modelo
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B resiormericn \jariabilidad de un parametros metalurgico

Test

* % Recovery / extraction
« BMWI

* SMC

* SPI

e Cl

* Density

* Magnetic susceptibility
* Washability test

e Others

AVA

CONSULTORES
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¢Numero de muestras? Variabilidad

BBWI Relative Frequency Distribution
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»Distribucion y
representatividad

AVA

CONSULTORES

Mapeo/

escaneo

Ciclo Geometalurgico

e Caracteristicas

o Andlisis

geoldgicas (s estadisticos /
relevantes 1[50 /| ¢\ Database Anilisis multifactoriales /
« Datos ensayos jojfellele de datos

¢ Definicidn de
hiperespectrales Dominios

* geoquimica
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Estimacion

¢ Block Model

GIEAETIELESY o Validacion Reconciliacion

Empirica



D rrgrormerican Desarrollo de sensores proxy de tests . ')

Adapted from: Coward, Vann, Dunham & Stewart (2009)

Metallurgical Modelling to
approximate
(e.g. simulations, regressions, machine-
learning) & Additivity Testing Scale-up

i FH
B, oo i

PLANT RESPONSE

Texture
(Micro & Macro)

RESPONSE VARIABLE

Lab Met Tests

Chemistry

Small scale laboratory test

Standardized

Large group of spatially constrained Utilises newer technologies

samples « Easily incorporated into production drilling

Used for domaining of key ore attributes Used for domaining of inherent characteristics
(hardness, recovery, other) of rock mass

$$, faster, require less rock mass, can $, fast, require less to no rock mass, can do
do more many
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»Distribucion y
representatividad

AVA

CONSULTORES

Ciclo Geometalurgico

o Caracteristicas o Andlisis
geoldgicas (s estadisticos /
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escaneo [ ensayos jRlelels de datos TRy,
hiperespectrales Dominios
* geoquimica

Mapeo/
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(D Angonmerican Ejemplo Definicion de Dominios -

éCriterio utilizado? => Alteracion Supérgena

UGM-2

UGM-4 e i
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AngloAmerican Alici icti ini I:)
9 Analisis estadistico de dominios IMetChile
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»Distribucion y
representatividad

AVA

CONSULTORES

Ciclo Geometalurgico

e Caracteristicas

* Analisis
geoldgicas (s estadisticos /
Mapeo/ kst 1588 « Database QUEIEER 1 ifactoriales /
escaneo [ S\l  QAQC de datos

¢ Definicién de
Dominios

hiperespectrales
* geoquimica
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Estimacion

+ Block Model
de variables eteretd
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@ AngloAmerican 1 160 —_ ’.)
Estimacion local — Modelo de bloques IMetChile

C1. Recovery Estimation using Kriging C2. Hardness Estimation using Kriging

REC11: numeric

>

120
140
160

42
=
86
)
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AngloAmerican

AVA

CONSULTORES

Reconciliacion de Modelos Geometalurgicos

Hardness and Tph

Last 12 month

* Tph Plant 2,347
* Model 2,433
* acum error -3.5%

« error @90% conf  9.5%

TPH Geomet model vs TPH Plant 2007 - 2011

—TPH_planta =—TPH despacho
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Aplicacion de un Modelo Geometalurgico
al Negocio Minero
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AngloAmerican

Plan Minero tradicional

Ley de corte — Recuperacién
media)

Plan Minero tradicional

Ley de corte — Recuperacién
real)

Plan minero basado en valor

(cobre fino de corte)

AVA

CONSULTORES

%Cu
%Rec
t/h

Cu fino

%Cu
%Rec
t/h

Cu fino

%Cu
%Rec
t/h

Cu fino

iy

Mining Sequence >

1.22%
93%
530

54,120

1.22% 1.00% 0.98% 0.94%
90% 90% 90% 90%
500 500 500 500

49,410| 40,500 39,690 | 38,070

1.22% 1.00% 0.98% 0.94%
93% 86% 93% 91%
530 480 550 510

54,120 37,152| 45,114 39,263

0.98% 0.94% 1.00%
93% 91% 86%
550 510 480

45,114 39,263 | 37,152
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(D Arsionmerican i Cual camion tiene mayor valor?
¢ y ) IMetChile
Tonnage: 350 Tonnage: 350
Grade: 1.3% Cu Grade: 1.3% Cu
Rock type: Porphyry Rock type: Breccia
Copper minerals: Cu(ox) 0.3% Cu(Sul) 1.0% Copper minerals: Cu(ox) 0.1% Cu(Sul) 1.2%
Recovery: 80% Recovery: 85%
Value: US$18,200 per truck Value: US$23,205 per truck
Hardness: 14 (BWI) Hardness: 13 (BWI)
Throughput per hour: 3,000tph Throughput per hour: 3,500tph
Total value of feed over 1 hour: US$156,000 Total value of feed over 1 hour: US$232,050 5\5"", "Ct% chrgom C
Total value of feed over 1 year: US$1,367M Total value of feed over 1 year: US$2,033M orey. 4
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AngloAmerican Incremento del valor en 79

planes de largo plazo IMetChile

Resultados LOM
6950 - 5.0%
1 NPy l
6900 | - - 4.5%
| =% NPV Increment |
6850 - - 4.0%
6800 - - 3.5%
2 6750 - - 3.0% &
= ] o
2 :
£ 6700 - - 25% g
z —
] z
6650 - 2.0% Z
6600 - - 1.5%
6550 - - 1.0%
6500 - 0.5%
6450 - - 0.0%
CuEq NSR VPT
Ranking
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A“9'°Ame"°°“ Incremento del valor en Ore Control y )

IMetChile

VBOC Separacion por Ley de corte
TOTAL Ton CuT  PchlB  PchCF  PCh total Recl Rec2 Rec total LCL CuFin Ton cuT PchlB  PchCF  PCh total Recl Rec2 Rec total LcL CuFin
Mineral 33,856,964 0.829 2,271 3987 6,258  83.40 86.66 83.92 235,550 | 33,555,453 0.834 2,262 3,966 6227  83.36 86.62 83.89 234,569
Bajaley 6,322,615 0.503 2,268 3998 6267  82.24 85.47 82.74 26,308 5,039,548 0.524 2,260 3,989 6249 8125 84,48 81.74 21,585
Lix 20,706,834 037 014  30059| 21,537,582 037 0.15 31,463
Estéril 2,820,420  0.23 3,574,251 0.23
Cobre fino Min+Lix 291,918 287,616
Delta L) 4,301
Diferencia de tonelajes separaciones por Cu fino vs
CuT (YTD 2019)
40,000,000
35,000,000 33,856,96433,555,453
30,000,000
25,000,000
20,706,83421,537,582
20,000,000
15,000,000 Diferencia VBOD vs CuT (YTD)
10.000.000 Ton Cufino
il 6,322,615
5,039,548 Min x Rec | 301,511 |4p 982
5,000,000
0.820 PN 0.37 457,643 457,643 BLxRec |fp 1,283,067 |f 4,723
0.499_NiR-pl- oz el Min x Tph | 165473 [ 1,079
Mineral Baja ley Lix Estéril Lix - 830,748 |¥- 1403
EcCu F OCuT Esteril - 753,831
Total 5,380
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