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5ƛŘ ¸ƻǳ Yƴƻǿ ¢ƘŀǘΧΚ 

https://www.mininghistoryassociation.org/Journal/MHJ-v12-2005-Bunyak.pdf 

Carrie Jane Billings Everson (1843 ς 1911). 

Mrs. Everson discovered and proved a method for 
bulk oil flotation concentration of mineral ores, the 
precursor to modern froth flotation methods of 
minerals concentration. She patented her process in 
1886 and ran a demonstration plant in the 
early 1890́s.  The 12 November 1915 Denver Times ran 

this interpretation of Carrie Eversońs 
process Discovery and life.   

US Patent 348,157,  
(1886) άtǊƻŎŜǎǎ of 
Concentrating hǊŜǎέ.  
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Basics on Flotation Circuit 
Highest Recoveryκ[ƻǿ DǊŀŘŜ /ƛǊŎǳƛǘ Ҧ hǇŜƴ-Circuit Concentrate 

IƛƎƘ DǊŀŘŜ /ƛǊŎǳƛǘ Ҧ /ƻǳƴǘŜǊ-Current of Tailings 

[Ŝǎǎ wŜŎƻǾŜǊȅ ōǳǘ IƛƎƘŜǊ DǊŀŘŜ /ƛǊŎǳƛǘ Ҧ /ƻǳƴǘŜǊ-Current of Concentrate 
άwŜŎƻǾŜǊȅέ /ƛǊŎǳƛǘ 

ά/ƭŜŀƴƛƴƎέ /ƛǊŎǳƛǘ 
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Common Arrangement 

REGRIND 

Guidelines 

Maximum lenght of a bank: Grade ƛƴ ƭŀǎǘ ŎŜƭƭ җ CŜŜŘ ƎǊŀŘŜ  
(G. Agar criteria, 1980) 

Stream mix: To join similar composition material assures the 
άŎƻƴŎŜƴǘǊŀǘƛƻƴ ǇǊƻŎŜǎǎ ŜŦŦƛŎƛŜƴŎȅέ όŜȄŜǊƎȅ ǇǊƛƴŎƛǇƭŜύ 

CǊƻǘƘ ǇǊƻŦƛƭŜΥ YŜŜǇ ǘƘŜ ǎƳŀƭƭŜǎǘ ƘŜƛƎƘǘ ǳƴŘŜǊ ŀ άŎƻƴŎŜƴǘǊŀǘŜ 
ƎǊŀŘŜέ ŎƻƴǎǘǊŀƛƴΦ ¢Ƙƛǎ ŘǊƛǾŜǎ ǘƻ ƎǊƻǿƛƴƎ ƻǊ ǇŀǊŀōƻƭƛŎ ǇǊƻŦƛƭŜ 
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Banks and Lines 

CONCENTRATOR 
CELL 

VOLUME,m3 

NUMBER 
OF CELLS 

BANK 
ARRANGEMENT 

DIAGRAM 

Esperanza 300 7 1-2-2-2 

Candelaria 130 10 2-2-2-2-2 

Pelambres 
130 9 1-2-2-2-2 

250 5 1-1-1-1-1 

Chuquicamata 160 8 2-2-2-2 

Escondida 
160 9 1-1-1-1-2-2-1 

100 10 2-2-3-3 

Collahuasi 
130 9 1-2-2-2-2 

160 8 1-2-2-2-2 

Andina 100 8 2-2-2-2 

http://www.iimp.org.pe/pptjm/jm20140508_Yianatos.pdf 4 



tŀǊŀƭƭŜƭ [ƛƴŜ !ǊǊŀƴƎŜƳŜƴǘΧ 

Bank 1 

Bank 2 

Bank 3 

Bank 4 

Lines 1       2       3      4      5      6      7      8  

Grinding Step 

Single Stockpile 
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The Rougher Scavenger Step 
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CCC is the most efficient way to concentrate, but not the highest capacity way. Recovery becomes the same 
in the plateau region, with the higher grade advantage. It always reduces requirement in the cleaning step. 

Example R1Cu = R2Cu: 

Bank 1 Bank 2 Bank 1 Bank 2 
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Counter current circuit (CCC) 

Direct Open circuit (DOC) 



The Outstanding Role of the Froth 

Feed Tailing 
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Bank flotation model: N well-mixed reactor connected in-series; first order 
kinetics, Cu and gangue components; Slurry and froth phases 

Froth control is a key aspect to optimize the flotation results. Consequently, any optimization 
model must have explicit dependency with the froth height and velocity in order to be realistic. 

Ref.: Client DRM Report 350-01-2011  7 



Crushing Transport Hydrogeology 

Soil Mechanics 
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The Flotation Plant is Part of a Major 
                            {ȅǎǘŜƳΧ 



Business Strategies 

Usual 
Å The largest throughput 
Å Intensive blasting 
Å Coarse grinding 
Å The simplest flotation circuit 
Å High water recovery 
Å Contained cost policy 

Required 
Å Precon tech to avoid excessive tonnages 
Å Business view from geology to market 
Å Tailings as potential asset 
Å Automation within Big Data and IoT frame 
Å Flexible process chain and modular plants 
Å Maximum water recovery 
Å Improved management of mine stocks 
Å Metallurgical blasting 
Å Process-oriented maintainability 

Main Driving Forces 

V Decreasing grades 
V Cyclic metal prices 
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ÅAnd pray for the price keep high!!!  



Projected Cu Grade in Chile 

http://www.miningpress.com/nota/294168/la-hora-de-invertir-en-cobre-la-recuperacion-
gradual-de-las-materias-primas 

https://www.cochilco.cl/Listado%20Temtico/Inversi%C3%B3n%20en%20la%20miner%C3%ADa
%20chilena%20-%20Cartera%20de%20proyectos%202014%20-2023.pdf 

2017 
0.64% 

2025 
0.52% 
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Cyclic Behavior of the Copper Price 

June 2018 

PAST PRESENT FUTURE 

Sept. 2017 

Dec. 2026 

Copper Price USDX Value 

Å There is a strong inverse correlation between Copper 
price and the USDX index. 

Å A high price wave is expected to occur since middle of 
2017 to end of 2026. 

Å This plot indicates frequency of occurrence, but not 
magnitude. 

J. Menacho, άMacroeconomics and the Copper Business: Past, Present and CǳǘǳǊŜέ уth Int. Seminar on 
Process Hydrometallurgy, Santiago, June 15ς 17, 2016. 
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This Author

Future Price According to Experts 

http://www.portalminero.com/display/NOT/2015/08/12/Expertos+estiman+precio+del+Cobre+
sobre+USD+3%2C00+por+libra+en+2018-2022 

Expected High Copper Prices 

12 



The Mine is not a Supermarket, 
ōǳǘ Lǘ {ƘƻǳƭŘ .ŜΧ 

Measured Variable 
ÅCopper Grade at 

the Load Front 

Dispatch System 
Control Room Controlled Variable 

ÅCopper Grade 
ÅConstrain: Throughput 

per Line 

Handled Variable 
ÅTrack Destination 
ÅCarrousel Synchrony 

High Grade Ore Conveyor 

Low Grade Ore Conveyor 
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