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46. SIM PARTICLES EXAMPLES

This part of the HSC User Manual gives examples lmwse Particles (Minerals) Mode in
HSC Sim. The examples included are:

46. SIM PARTICLES EXAMPLES ... ..ottt e e et e et e et e e e e e e eaa s s s e e st e s est e s st senans 1
46.1. EXAMPLE 1 - SIMPLE FLOTATION CIRCUIT uuituiitiiitiiit ittt ei et e st et e st s sasssas s st sstsesaessasssbsssnessnsssnsasnsssnseen 1
46.2. EXAMPLE 2 - GRINDING AND CLASSIFICATION CIRCUIT ouuiittiitiiiiiiitieieee et etest e san s essssssnseanssbnesanssnaeens 34
46.3. BUILDING A CIRCUIT USING FLOATABILITY COMPONENTSIMODELS .....ccuuiitiitiiiiiitieineiineeineeinesineennenes 50
46.4. USING LIBERATION DATA (MLA) IN PROCESSSIMULATIONS ..vvvviiiiiieiiereeeaeeesssesasssnsnnssnsrenneeseeseeaeeees 72

For general information of HSC Sim Particles moge manual “45 Sim Particles”.

46.1. Example 1 - Simple Flotation Circuit

46.1.1. Drawing the flowsheet

Start HSC Sim and select from the menu Mode — Particles (Minerals).
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Figure 1. Turn the Particles Mode on.

The basic information of the flowsheet created here is given in Figure 2. In this tutorial
the pictures used in the flowsheet are located in the folder
C:\HSC7\Sim\Units\Flotation. If you can’t find the folder in the combo box under the
Process tab in the Properties panel on right, follow Figure 5 to make it available.

The draw the flotation cells select Flotation folder as shown in Figure 4. Select the
flotation cell (Figure 7), move the cursor on the right place in the flowsheet and draw
a unit by dragging the mouse (Figure 8). Draw the second and the third unit (Error!
Reference source not found. ). Click the Persist Tool on to keep the flotation cell
picture active (Figure 10). Click the Snap to Grid tool on to make the alignment of the
units easier (Figure 10).

To make the roughers same size select them first using Shift+Left Mouse Button.
Then select from the menu Arrange — Make Same Size — Both (Figure 11). To align
the roughers select Arrange — Align — Bottom  (Figure 12).
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Figure 2. Basic information of the flowsheet.
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Figure 3. Default Unit Setting option AutoDrawDefi8iream is True. This makes the output stream of
the flotation cells and the pump sump appear whoendyop the unit on the canvas.
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Figure 4. Default Stream Options used in this eiserc Stick Stream Ends = True and

SnapStreamToUnit = True.
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Figure 5. Changing the unit folder level, presstftheJ-button.
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Figure 9. Drawing the second cel.
Figure 8. Drag a unit
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Figure 11. Make the roughers similar in size.
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Figure 12. Align the roughers.

To rename the units select each unit individually and in the right pane, in the
Properties pane, select the Process tab and write the name of the unit in the
NamelD —field (Figure 13). After renaming the units the flowsheet should look like the
one shown in Figure 14.

rated o
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Figure 13. Renaming units.

o IstRougher... . 2nd Rougher.. . 3rd Rougher. - 4th Rougher . -

CTail
Ty

| ﬁ
'Z...|...ZZZZZIZ..ZZI 'ZE|;:.ZZZIZZZZZI

- .. Concertratel. . - - Concerfrate2. . - - Concertrate3. ... - -

CTaily
-

LIPS
o IR ciioCleamer i
SRR Costream EER LT
SRR — " s

s Concentrated.

Figure 14. Flowsheet after drawing the units andaming them.

The next step is to draw missing streams. Selextstream tool from the left button bar
(Figure 15), click the stream starting point (aekbase the mouse button), move the cursor to
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the next node point, click (and release the buftanyl continue until you are in the stream
ending point. Double click to end the stream drawiho edit the stream node points, select a

stream, press Space and drag the node points othadd Press space again to return to
normal stream drawing mode (Figure 16).

Continue until all streams are drawn (Figure 1@&n&me each stream individually (Figure

19): 1) Select the stream, 2) In the Propertie® mamright click tdProcess-tab and 3) Write
the proper stream name in tkamelD field.
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Figure 15. Selecting the stream tool. Figure 16. Edit points — toggle with space bar.
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Figure 17. When changing the stream end or stamtpdSC asks confirmation for the action. If the
Source or Destination is wrong you can manuallyngethem appropriate from the “New” combo
boxes.
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Figure 18. All streams drawn.

Figure 19. Renaming a stream.

After drawing the streams you need to check ifdtienections are correctly. To have a quick
look which streams are input streams for the wHolgsheet, which are output streams and
which are intermediate ones push therlay and Route Check-button (Figure 20).
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Figure 20. Check the stream connections by pregssia@verlay and Route Check —button. Keep it
pushed down and color-coding tells which streangsiaput streams (blue), output streams (red) and
intermediate streams (black). In the figure 4R@asconnected correctly; red color indicates thasi
not going to any unit, i.e. is one of the outputans of the flowsheet.

To connect the stream properly select the streart theProperties pane on right and in the
Destination field select from the list the proper unit; eigelin the Figure 21 thBestination
is set to Pump sump.

After you have checked and made sure that streamections are correct, save the flowsheet.
Since each unit will appear as a separate Exegtfitate a new folder for each flowsheet
Follow steps shown in Figure 24-Figure 27. FigBesBows the content of the folder after
saving the flowsheet, i.e. an Excel file for eaait.u



HSC Chemistry® 7.0 13 (13)

Pertti Lamberg September 9, 2009 09006-ORC-J

Figure 21. Redirecting the stream 4RC to the Puums

Figure 22. Running the Find Errors ... routine.
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Figure 23. No errors found.

Figure 24. To save the flowsheet select File — $aveess As...
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Figure 25. Create New Folder.

Figure 26. Rename the folder.
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46.1.2.

Figure 27. Give name for the flowsheet and pres&Sa

Figure 28. Content of the folder.

Mineralogical set-up

After you have completed the drawing of the flowethéhe next step is to do the
mineralogical set-up. To do that sel@ctta — Mineral set-upfrom the menu (Figure 29). The
setup contains six steps (Figure 30 &nar! Reference source not found):

Minerals (define the minerals and their compositginbal)
Size classes (define the size classes used glpbally
Streams (give composition of the input streams)
Variables (HSC Sim creates the variables in th&suni
Save the setup

Ready

oghwnE

Figure 29. Starting the mineral set-up.
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Figure 30. Mineral set-up window. Mineral set-umtains six steps.
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Follow Figure 31-Figure 33 to load the appropraieerals, remove unnecessary ones and
editing the chemical composition of them.

Figure 31. Mineral setup. Selecting Au ore simpletiie minerals.



HSC Chemistry® 7.0 19 (19)

Pertti Lamberg September 9, 2009 09006-ORC-J

Figure 32. Simle Au ore consists of five minerétsremove one place cursor to any cell on that
column you want to remove, press right mouse buattmhselect remove mineral.

Figure 33. Edit the chemical composition of midgréheir names. Check and edit, if necessary, all
fields with blue text. Once you change quartz te-sglphide gangue HSC Sim asks for updating
mineral properties, answer No.

To define size classes, press butoiize classesFollow Figure 34-Figure 35 to complete
the step.
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Figure 34. Selecting size classes.

Figure 35. Edit upper and lower sizes.
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Figure 36. Step 3.

Next, press button3: Streams..” and edit the mineral grades in the feed stream, e
Flotation Feed in this case (Figure 37). Checleteenental grades below. To ensure that
chemical grades have been updated press right nboitee and seledipdate chemical
composition (Figure 38).

Figure 37. Edit the mineralogy of the feed stre&iotation Feed.
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Figure 38. Update the calculation of the chemiaainposition (calculated from mineral grades, blue
values) using right mouse button.

Finish the mineral set-up by pressing the buttongadiables..., 5. Save, and 6. Ready (Figure
39).



HSC Chemistry® 7.0 23 (23)

Pertti Lamberg September 9, 2009 09006-ORC-J

Figure 39. Finishing the mineral setup; 4, 5 and 6.

46.1.3. Defining unit models

The next thing needed is to load the appropriatélelsoin each unit. Here we will use
“Mineral Distributor” for the flotation units andPerfect Mixer” for the pump sump. Follow
figures 37-40 to complete the task. In flotatiom disllowing recoveries in each of the units:
Gold 90%, pyrite 80%, chalcopyrite 92% and gandie 8
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Figure 40. Double click the unit ®LRougher” and select in the Excel model window:\W\iza_oad
Excel Wizards...
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Figure 41. Loading model for flotation units: MirsmDistributor.
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Figure 42. When loading the model HSC Sim creat®¥zard” sheet. After checking that the model is
the correct one apply it by selecting Wizard — Exnel Wizard...
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Figure 43. Saving a backup.
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46.1.4.

Figure 44. When running the wizard model HSC Sieates a model in the Model sheet and creates
appropriate references to other sheets (Dist, Oytimput). Edit the split values of minerals (nthat
the split to is indicated in the cell C17 and indae either concentrate or tailing, depending oriclvh
order did you draw them).

Simulation and reporting

To simulate press the Star Simulation —button (fegdb). In the simulation window press
calculate (Figure 46) and after Sim has completedcalculations check streams one-by-one
and check in the right pane that each variableahzdue, i.e. that the particles are transported
in the units as expected (Figure 47).

Figure 48-Figure 53 show how to add value and hekdmls and display values of any
selected variable in the flowsheet.
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Figure 45. Start simulation.

Figure 46. Run the simulation.
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Figure 47. Click streams one-by-one and checknhaterial has been transported. Values are shown in
the right pane.

Figure 48. For adding value labels select all stresa..
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Figure 49. ... and select Tools — Insert Value Label.

Figure 50. To edit the styles of value labels stemdously select the first...
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Figure 51. ... and edit the style in Properties paDwing tab.

Figure 52. Insert the Header Label.
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Figure 53. Value labels and header label addedsitnulation window selected variable appears as
numbers in each stream. By clicking a unit you sam the balance of the selected variable.
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46.2. Example 2 - Grinding and Classification Circuit

46.2.1. Introduction

The example deals with grinding and classification. The simulation aims to model size
distribution and total solids flowrates in the circuit.

The model building steps are:
1. Drawing the flowsheet
Do the mineral set-up

2.
3. Load the unit models
4. Edit the models

46.2.2. Draw the flowsheet

Follow steps listed below to draw the flowsheetvgiin Figure 54.

Figure 54. Flowsheet.

1. Change the units folder to “GrindingAndClassificatl. In the right pane select the tab

—"Units”, press the arrow () button, select “Browse” and select the
“GrindingAndClasification” —folder. See Figure 55.

2. Draw all units as follows (Figure 56) :
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a. Click the unit in the right pane on the “Units” @ag
b. Move the the mouse in the position where you waatunit,
C. Keep mouse pressed down and drag until the siteeafnit as
required,
d. Realease the mouse,
e. Change the tab in the right pane to “Process” ével @new

appropriate name for the unit in the “UnitID” —fiel

Draw all streams as follows (Figure 57):

a. Select the stream tool,

b. Click in the starting point and click to add a npde

c. Double click to end,

d. Write stream name in NamelD field. End with Enter.

Save the flowsheet. Remember to create new fotaeéhé flowsheet.

Check the stream connections by pressing the “@yeamd Route Check” -
button. If connections are not correct change threthe right pane. Use the “Source”
and “Destination” —fields.

Save the flowsheet.
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Figure 55. Selecting the appropriate folder and mhiag the folder of unit images.

b) Move the mouse in the appropriate position
a) Select the unit

c) Keep the left mouse on the bottom and drag thil
size of the unit is d) Give right name for the unit.

Figure 56. Drawing a unit.
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b) Click in the starting point and click to add

a ) Select the stream tool a node.
c) Double click to end d) Write stream name in NamelD field. End
with Enter.

Figure 57. Drawing a stream



HSC Chemistry® 7.0 38 (38)

Pertti Lamberg September 9, 2009 09006-ORC-J

a) Check
connections. Blue
indicates input of
the flowsheet, red
output and black
internal stream.
“TM Discharge”
is not correctly
connected.

b) Changing the
Destination of the
TM Discharge.

¢) Connections
are correct.
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46.2.3.

Figure 58. Checking and editing the connections.

Mineral set-up
In this example we are only interested in finerddbe streams, not their composition.
Therefore when set-upping the minerals only 1 nailsefsolids) and 18 size fractions are used.

Do the mineral set-up as follows:

1. Select Data — Mineral Setup... from the menu (Figi@e

2. In the Mineral Setup —window you should completpst1-6. Start by pressing “1.
Minerals...” (Figure 60)

3. Select “No Minerals” (Figure 60)

4. Press “2. Size classes...”

5. Select “BS Series um” (Figure 61)

6. Write correct size fractions (edit blue numbers/prdee Figure 61. Remove extra size
fractions by pressing right mouse button and sielg¢Remove fraction” (Figure 61).

7. Press “3. Streams...” and give the size distributibthe ROM stream and total solids
flowrate (Figure 62).

8. Press “4. Variables...” and wait until HSC Sim hasated variables.

9. Press “b. Save” to save all files and “6. Readygjébd back in the flowsheet (Figure 63)

Figure 59. Select Data — Mineral Setup

Figure 60. Defining minerals, No minerals.
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Figure 61. Defining the size classes. Removingdractions.
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Figure 62. Defining the input —stream, size disitibn and total input tph.
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Figure 63. Press “4. Variables...”, “5.
Save” and “6. Ready” to complete the
mineral setup.

Unit models

At the moment unit models are empty. Only the streannections and the feed stream have
been defined. The next step is to define the uaidets. For the mills “Fixed PDS” (fixed
particle size distribution) is used and for classs

1.
2.

3.

Double click to unit to open the “Excel model” wind

Select “Load Excel Wizards...” under the unit andesehppropriate model among
the alternatives (Figure 64)

Select appropriate model for the unit. Use “Fix&DRRosin-Rammler)” for the

mills, “Efficiency Curve” for the classifiers (cymhes, screen) and “Perfect Mixer” for
the pump sump (Figure 65).

After loading the models you need to run them. 8éWizard — Run Excel

Wizard...” to create the models individually or “Wida— Run Wizards in All Units”
(Figure 66, Figure 67)

Save the Process (File — Save)

Figure 64. Loading the unit model using “Load Ex@éizards...” command.
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Figure 65. Use “Fixed PSD (Rosin-Rammler)” for timills and “Efficiency Curve” for the classifiers.
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Figure 66. When loading the wizard HSC Sim maké&zard sheet which contains the data to create
model for the mineral setup in question (i.e. nundfeninerals and size classes).

Figure 67. Creating the models based on wizardg & “Run Wizards in All Units”, answer “Yes” to
the question

46.2.5. Tuning the units and the process

After the units model has been loaded and run teetrappears on the “Model” —page of
each unit. Generally blue colour in text or numipeicates user input and check. Red colour
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indicates that cell is calculated by the HSC Simh aser input may damage the model. Other
colours basically don't have any effect on the nhode

Edit the unit models according to table below.

Unit Model parameters
SAG Xc =190
B =0.82
SAG Discharge Alpha = 3.00
Rf=0.05
d50c = 2000
Ball Mill Xc =90
B =0.82
BM Cyclone Alpha = 3.00
Rf=0.22
d50c = 250
Tower Mill Xc =38
B =0.82
TM Cyclone Alpha = 3.0
Rf=0.28
d50c = 75

To create unit value labels select from the memleé@ — Streams” and “Tools — Inser Value
Label”. Insert also the header lable “Tools — Ihgtzader Label”.

Figure 68. Inserting Value Labels in the Streansadld them simultaneously in all the streams select
them by from the menu first “Select — Streams”.

Now you are ready to start the simulation. Preses'8tart Simulation (F5)” button or press F5
(Figure 69). After reaching the steady-state simathe tph and P80 values should be as
shown in Figure 70.
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Figure 69. Go to the simulation window, and thezethe number of rounds to 25 and press
“Calculate” button.
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Figure 70. Simulation results as tph and P80.
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46.2.6.

Water balance
Until now only solids balance has been studied. &l@w, the water balance is important for
the units as well.

Set water distribution model in each unit as fodow

Unit Model parameters

SAG %Solids = 65

SAG Screen Water to UF = Rf = 0.05
Ball Mill %Solids = 55

BM Cyclone Water to UF = Rf = 0.22
Tower Mill %Solids = 55

TM Cyclone Water to UF = Rf = 0.28

To set a process controller:

Go into the Control page of the SAG

Click cursor on the first column (column C)

Go to the Output page

Select in the menu: Controls — Set Process Target
Select SAG from the list

Click the Mill water stream

Go to the water row (row 8)

Select in the menu: Controls — Set Process Variable

. Fill in the Targe value: 65

10. Give minimum and maximum values (0 and e.g. 2000)
11. Run the simulation and check that the controller leached the target value

©CoNoO~WNE
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46.3. Building a Circuit using Floatability Components Models

46.3.1. Introduction
A gold-copper ore is modeled in the following using floatability components model.

1. Step: Draw units and streams
a. Draw units
b. Draw streams
2. Step: Rename the units and streams; save the f#@ivsh
a. Name units and streams
b. Save the flowsheet (make a new folder)
3. Step: Do the mineralogical set-up
a. Define minerals and size fractions (mineral set-up)
b. Define the feed stream (size distribution, mingraldes)
c. Create variables (in mineral set-up)
4. Step: Load the models
a. Load the Floatability components wizard
b. Run the wizard
5. Step: Modify the models
a. Modify the model parameters
6. Step: Simulate and report
Simulate
Report
7. Step: Change and compare
Do change in the circuit
Simulate
Report
Compare to the base case

oo

coow

46.3.2. Background data

In the laboratory test following kinetic constamtsre found for gold, pyrite, chalcopyrite and
non-sulphide gangue

Au Py Ccp NSG
Head grade 12 ppm 11.2 wt% 3.2 wt%
(0.0012%)

m(fast) 0.62 0.42 0.75 0.23
m(slow) 0.28 0.50 0.23 0.42
m(non-floating) 0.10 0.08 0.02 0.35
k(fast) 1.20 0.98 1.42 0.072
k(slow) 0.11 0.10 0.16 0.001
k(non-floating) 0 0 0 0

46.3.3. Step 1: Draw units and streams

Start HSC Sim and draw a floation cells and stregfitgire 71).
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Figure 71. Step 1.

46.3.4. Step 2: Rename the units and streams; save the flsheet

Rename the cells and streams and check the connections (Figure 72).

Figure 72. Step 2.
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Figure 73. Checking the connections.

Save the Flowsheet

46.3.5. Step 3 : Do the mineralogical set-up

Select Data - Mineral Setup... from the menu.

Figure 74. Mineral Setup.

You have to go through 6-step set-up procedutet Bfgpressing 1. Minerals...
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Figure 75. Mineral setup: 1. Minerals....

Select Au ore simple 3components and press OK.
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Figure 76. Selecting the most appropriate minerglog

Remove quartz by clicking cursor in any cell withhre quartz (F) column. Pressing right
mouse down and select Remove Mineral from the gopex.

Figure 77. Removing minerals.
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Modify the composition of gold (e.g. 5% Ag, 95% Auy writing appropriate numbers in the
cell. Rename the Gan to NSG (non-sulphide gangué)b&havioral types to NSG FF, NSG
SF and NSD NF, respectively. Set SiO2 content oGNS 90%. Add element (Al203)

clicking right mouse and writing Al203. Set Al208ntent of NSG to 10%.

Mineralogical set-up should be as shown below.

Figure 78. Mineral setup ready.

The next step is to press button 2. Size clasSetect from the available size fractions “3
Fractions”. Edit blue fields. Size fractions we @s88 um, 38-74 um and 74-150 um.
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Figure 79. Mineral setup: 2. Size classes...

Figure 80. Editing size classes.

Press “3. Streams...” —button. According to the Mahagical and Size classes... set-up HSC
Sim will create the feed stream
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Define the size disitrubution: 35% 0-38 um, 45%738um and 20% 74-150 um. Define the
mineral grades for the first fraction and writepgor drag the same composition for all the
other size fractions. Next, define the mass progastof behavioral types as given on page 2.

Figure 81. Mineral setup: 3. Streams...

Now the feed set-up should look like shown in figure below.

Please note, that you may start go back to anyeo$ét-up steps at any time during the set-up.
You may also change the feed composition at ang,tfor example to change mineral grades
and total solids flowrate.



HSC Chemistry® 7.0 58 (58)

Pertti Lamberg September 9, 2009 09006-ORC-J

Figure 82. Mineral setup for the feed stream cortgule
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The next step is “4. Variables...” which sets thecpss variables for each stream. This is
done by pressing the “4. Variables...” button. HSGcpisses for a moment. After which you
can complete the set-up by pressing “5. Save.."@nReady”

Now, double-click the LRougher and HSC Sim opens the Excel-file of tHe ¥ou can see
Input Output, Dist, Control and Model sheets.

Input —sheet is for input streams. Each streanaleadumn

Output —sheet is for output streams. Each streanaaw

Dist —sheet is for distributions (used in modetsilistribute components between the

output streams

Control —sheet is for process controls

Model —sheet is for models.

Figure 83. Variables run.

To complete the feed set-up double-click the wuhj and go to the Input-sheet in the Excel
Model. Goto cell E8, which is the water flowratetie feed. The feed %solids is 38% which
equals to about 646 tph water. Write that in tHearel check the %solids.
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46.3.6. Step 4: Load the models

After the set-up you need to define the unit madBtsdo that double click the'Rougher. In
the Excel Model —window select Wizard — Load EXg&tards...

Figure 84. Loading Excel Wizard.

In the Load Wizard —window select the “Mineral” 48e& and the
“HSC_Sim_6.1_Particle_Wizards.xls” —file and “Flability Components” -Sheet. Press OK
to load the wizard.

Figure 85. Selecting appropriate model.
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HSC Sim will create a “Wizard” —sheet and brings tamplate of the model. The model on
the Wizard —sheet is incomplete and the full mad#lbe created on the Model —sheet when
you select Wizard — Run Excel Wizard. Do that.

Figure 86. Model loaded on the Wizard —page.

Figure 87. Running the wizard.

Now load the same wizard to every unit. Insteaduoining them separately you may load
them all first and then select in any of the utitdzard — Run Wizard in All Units”.
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For the PumpSump select the “Perfect Mixer” model.

Figure 88. Selecting the Perfect Mixer for the PGump.

46.3.7. Step 5: Modify the Models

To modify the floatability component parameters ldeuclick the i Rougher and go to the
“Model” sheet. In the model blue text indicatesdgewhich require user input, check and
modification. Red text indicates calculated fieldsich should not be edited.

Give k-values, Water recovery, Entrainment by sind Froth recovery by size. Check the
concentrate stream and edit cell C23 (1 or 2) totlye concentrate right. The Model sheet
should look as shown below.
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Figure 89. Editing the floatability component madel

You can copy the range C28-S30 and go to the dibtation units and paste the same model
in each of the flotation cells.

After each unit has been modified save the flowstee® you are ready to go to the
simulations.

46.3.8. Step 6: Simulate

To simulate enter from the desing mode to the @t mode by pressing the Start
Simulation —button or pressing F5.

Figure 90. Going to the Simulation mode.

Set the calculation rounds to 1 and press “Caleulawtton.
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Figure 91. Calculating.

To check that material is transported from the tmithe next one click any of the streams
(e.g. 1RT) and read the stream properties (graggsexoveries) on the right hand side of the

window.

Figure 92. One round simulated.
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To check the mass balance in the units click thie(arg. 2 Scavenger) and read the material
balance on the right pane of the window.

Figure 93. Checking the mass balance in a unit.

If material balance is not OK, then something hastwvrong. The most common reasons for
material inbalance are:
Streams are not connected correctly. Some of theares may look like being
connected in the unit but actually are not. In design mode click the stream and
check “Source” and “Destination” on the “Procestib-
The model has been loaded but not run in someeafittiits.

If everything is OK increase the number of itemtiounds to 5 and calculate. You should see
the flowrate of the circulating load, i.e. 1CT,riease.

46.3.9. Step 7: Report

To report the results go back to the design madéd menu select “Select” — “Streams”. All
streams are selected. To add value labels seteuttfre menu “Tools” — “Insert Value Label”.
Value label is attached in each stream.
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Figure 94. Selecting streams.

Figure 95. Inserting Value Labels.

To modify the Value Label style first select alllua labels (Select — Stream Value Labels)
and then in the right pane in “Drawing” tab chatige style, e.g. to Bold and color to red.
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Figure 96. Selecting Stream Value Labels.

Figure 97. Editing the FontBold and
FontColor of the Stream Value Labels.



HSC Chemistry® 7.0 68 (68)

Pertti Lamberg September 9, 2009 09006-ORC-J

Next add header label (Tools — Insert Header Labal)modify its style.

Figure 98. Inserting the Header Label.

After these editions you are ready to report sofmthe results. Go back to the simulation
mode (F5), run the simulation e.g. five times dr t
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Figure 99. Redirecting the stream 1CT.

Figure 100. Clearing the Internal Input Streamséset the calculation.

After redirecting the %L Cleaner Tail in the *LScavenger the circuit can be balanced and the
result in terms of tph, Cu grade and recovery @shin the figures below.
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Figure 101. Mass balance after modifications, taalids flowrate t/h
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HSC Sim Flotation Example
Pertti Lamberg, Outotec Research
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Figure 102. The final simulation result. Cu wt.%.
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46.4. Using Liberation Data (MLA) in Process Simulations

This tutorial shows how to use true particle datasured by MLA in HSC Sim simulations.
The steps are:

Create the Mineral Set-Up file based on MLA mdkabtases using HSC Geo
Create the Mineral Set-Up file based on MLA mdkatiases using HSC Geo
Draw the Flowsheet in HSC Sim

Do the mineral set-up by using file created earlier

Do the input stream set-up by opening the file tedaarlier

Complete the mineral set-up (variables, save)

Load the Excel models

Run the Excel models

. Modify the Models

10. Run the simulation

11. Report

CoNoh~®NE

46.4.1. Creating the Mineral Set-up File

PoooTR

Open HSC Geo — Select MLA

Open minerals from the MLA (mdb) file

Group minerals (Gn, Sp, Py, NSG)

Define the size classes (-20, 20-38, 38-53, 53+74)
Save the Mineral Set-up file

Figure 103.Creating Mineral Set-up in HSC Geo.

46.4.2. Creating the Stream File from the MLA Data using HC Geo

a.
b.
C.

Open HSC Geo — Select MLA
Open the mineral set-up file
Load each size fraction
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d. Give mass proportion of each size fraction
e. Classify particles
f. Save the Stream file

Figure 104. Loading the size fraction.
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Figure 105. Size distribution and tph data.

Figure 106. Creating particle classes.



HSC Chemistry® 7.0

Pertti Lamberg September 9, 2009

Figure 107. A total of 760 particle classes created

46.4.3. Studying MLA data in HSC Chemistry
1. Open HSC Geo — Select MLA from the left pane
2. Define the Mineral Set-Up
i. Load minerals from the mdb file
ii. Combine minerals
iii. Define size fractions
iv. Save the mineral Set up
3. Define the Stream Mineralogy (Stream Set-up, StrEae)
i. Load each size fraction file (mdb) separately
ii. Give the total solids size distribution
iii. Classify
Iv. Save the Stream file (e.g. Mineralogy_Feed)

75 (75)
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Figure 108. Stream analysis.

Figure 109. Modal composition.
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Figure 110. Chemical composition.

Figure 111. Particle size distribution.
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Figure 112. Mode of occurrence of galena.

Figure 113. Mode of occurrence.
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Figure 114. Distribution of S.

Figure 115. Cumulative liberation curve of galena.

Figure 116. Changing mineral in the cumulative fé#on curve.
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Figure 117. Mineralogical limiting curve of galena.

Figure 118. Mineralogical limiting curve of Zn.
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46.4.4. Using the Stream File in HSC Sim

1.
2.
3

©oNoOA

Open HSC Sim
Draw the flowsheet
Draw units and streams
a. Rename the units and the streams
b. Check the connections
c. Save the file (remember to create a new foldethferprocess)
d. Go to the Mineral Set-up (Data — Mineral Setu-up)
Open the Mineral Set-up file
Press the steps 1 and 2 and cancel
Press the step 3
Open the stream file
Complete the other steps
Save

Figure 119. Flowsheet.
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Figure 120. Mineral set-up

Figure 121. Open mineral set-up.
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Figure 122. Open stream file.

Figure 123. Running variables.
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Figure 124. Loading Excel wizards.

Figure 125. Mineral by Size Distributor.
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Figure 126. Running wizards.

Figure 127. Modifying the model. Zn roughers arehaolers.
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Figure 128. Modifying model. Pb roughers and claane

Figure 129. Inserting Stream Value Labels.

Figure 130. Starting simulation.
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Figure 131. Simulating in the simulation window.

Figure 132. Total solids flowrate after the simidat
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Figure 133. Pb grade.

Figure 134. Pb recovery.
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Figure 135. Zinc grade.

Figure 136. Zn recovery.
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Figure 137. Particle analysis.

Figure 138. Mode of occurrence of mineral.
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Figure 139. Galena in the final tail.

Figure 140. Recovery of galena.
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Figure 141. Recovery minerals by size.

Figure 142. Flotation rate of galena in the Pb rdwegs concentrate, residence time 10 minutes.Y-scale
logarithmic.



