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MINCHEM™
Cu Modeling with ACORGA®

Main intent is to optimize customers’ existing circuits
or assess future circuit conditions

MINCHEMR Application

MINCHEM is Syensqo's proprietary solvent extraction modeling application. MINCHEM gives users the ability to evaluate various circuit feed conditions,
plant configurations, and reagent formulations. The program helps identify the optimum extractant for any circuit condition and choose the operating
parameters on the plant that will achieve the best metallurgical results. The evaluations are based on McCabe-Thiele diagram construction using real or
simulated isotherms.

Two main types of models can be evaluated using MINCHEM: Circuit Design and Circuit Analysis

Circuit Design Models

MINCHEM Design mode models allow the user to predict the Cu Recovery, Cu Transfer, and Net Transfer of a circuit given the following input variables:

PLS Cu grade and pH

Concentration and type of extractant

Desired extract O/A ratio or PLS/Organic flowrates

Lean electrolyte Cu concentration (gpl Cu) or desired strip O/A ratio or electrolyte flowrate
Circuit configuration

Stage efficiency

Operator and metallurgists can use MINCHEM Circuit Design models to understand the impact of changes in feed conditions and make the correct
operational changes to optimize the solvent extraction process.

Example:

Input conditions



Reagent: ACORGAMS640  Concentration 0 % Cverall Recovery

PLS Cu 3 apl
pH 2
Flowrate 1000 mem
Mixer-Settler E1
Cu
SE 95 %
- Cu
Isotherm: Predicted
Flowrate 1000 mem
Cu
Losded %

Design mode outputs

Reagent: ACORGAMEG40  Concentration = 10% Copper Transferred = §3.61 fons/day

Rich Gu

SE 95 %

<— [{ cu
Isotherm: Predicted

Mixer-Settler 51
— Cu

PLS Cu = 3gpl

pH=2

Flowrate = 1000m*/h

Mixer-Settler E1

Cu = 0.85gpl

-~ Cu = 2 47gpl
Isotherm: Predicted

Flowrate = 1000m*/h

Cu =4 61gpl

Loaded = 83.91%

Under the operating conditions provided, Cu Recovery is estimated at 96.69%, Cu Transfer is 69.61% ton/day and Net Transfer is 0.29 g/L Cu per vol%.

Mixer-Settler 51

SE =95%

Isotherm: Predicted

ini

Rich Gu = 46 &gpl

The full McCabe-Thiele plot is available for each model.

McCabe-Thiele Diagram

— Cu = 2 23gpl

<— [§ Cu=3703gpl

Copper Transferred

% Recovery
Raffinate
Flowrate

Mixer-Settler E2

SE 95 Y

& oa

Isotherm: Predicted

|

@ cu

Stripped %

MNet Transfer
Mixer-Settler 52
SE 95 Y
[E ca

Isotherm: Predicted

1L

Lean Cu 35 gpl
Acid 180  gpl
Flowrate 250 mPh

QOverall Recovery = 06.60%

Recovery = 95.69%
Raffinate = 0.1gpl
Flowrate = 1000m3h
Mixer-Settler E2
SE =95%

CA=1

Isotherm: Predicted

|

Cu=1.71gpl

Stripped = 62 85%

Met Transfer = 0.29

Mixer-Settler 52

SE =95%

Isotherm: Predicted

I L

Lean Cu = 35gpl

Acid = 180gpl

Flowrate = 250m%h
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Circuit Analysis Models

MINCHEM Analysis mode models allow the user to evaluate the performance of a solvent extraction circuit. Analysis of the aqueous and organic copper at
the entrance and exit of each stage is obtained and then entered as the input to the model. MINCHEM calculates the stage efficiency and metallurgical O
/A ratio to determine the efficiency and stability of the circuit.

Example:

Stage Aq IN Cu (g/L) Aq OUT Cu (g/L) Org IN Cu (g/L) Org OUT Cu (g/L)
E1 300 099 263 474
E2 099 008 168 263
S1 3702 4775 474 217
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Other Information:
® Concentration and type of extractant: 10 vol% ACORGA M5640

® PLSpH:2.0
* Lean Electrolyte Acidity: 180 g/L H,SO,

Input conditions



Reagent: ACORGAMSE40 Concentration 10 %

*PLS Cu 3 gpl

I

k=1
-
[

*Cu 474  gpl

Loaded %

L »
*Rich Cu 4775 gpl

Design Mode outputs

Mixer-Settler ~ E1

@ sE
B oA

Isotherm: Predicted

Mixer-Settler ~~ S1

@ sE
B oA

Isotherm: Predicted

Reagent: ACORGA M5640  Concentration = 10%

PLS Cu = 3gpl

pH=2

Cu =4 T4gpl

Inl

Loaded = 56.19%

InN

Rich Cu = 47.75gpl

McCabe-Thiele Diagram

Mixer-Settler ~ E1

SE = 05%

DA= 085

Isotherm: Predicted

Mixer-Settler ~~ S1

SE = 09%

DA= 413

Isotherm: Predicted

— Cu 0.99

“4— Cu 2.63

— Cu 217

<4— Cu 37.02
—— Cu=0.93gpl

<— Cu=283gpl

—— Cu=2.17gpl

<4— Cu=37.02gpl

apl

apl

apl

apl

@ sE
B oA

[F % Recovery
*Raffinate 0.08  gpl

Mixer-Settler B2

Isotherm: Predicted

I L

*Cu 1.68 gpl

Stripped %

Met Transfer

Mixer-Settler ~ S2

@ sE
B oA

Isotherm: Predicted

I L

*Lean Cu 35 gpl

*Acid 180  gpl

[F Recovery =97.33%

Raffinate = 0.08gpl
Mixer-Settler B2
SE =92%
0A=098

Isotherm: Predicted

] L

Cu = 1.68gpl
Stripped = 54.55%

Met Transfer = 0.306

Mixer-Settler ~ S2
SE = 100%
OA=412

Isotherm: Predicted

I L

Lean Cu = 35gpl

Acid = 130gpl
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