Bloque 3. CASOS PRACTICOS

3.1 Circuitos de trituracion
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Listado de equipos/unidades de simulacién
MODSIM:

e Triturador de Cono (Cone Crusher): CRS1
0 CSS (Closed Side Setting) 40 mm

By MODSIM - Select models and parameters for units . MODSIM - Parameter specification for unit 2 X

File

Vibrating screen

e Criba (Vibrating Screen): SCRN
O Mesh size: 40 mm

0 Rendimiento al paso: 85% (Transmission efficiency)

B3 MODSIM - Select medels and parameters for units X

File

¥ Show unit numbers

¥ Show stream numbers
5 Chau fum

I3 Specify parameters for model SCRN on unit 1

File

Vibrating screen

& New
 Cunertdta
" Default

Specify screen dimensions
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LIMN:

e Curva granulométrica alimentacién planta:
0 70t/h (sélido seco)

0 Contenido rangos granulométricos (%)

Configuration Data Created with Wizard : 10_C inuti Located at -
0- Lim 1
Diefinition
Name -
Size Ranges

1
173.205

nd Lni

e Cono:
0 Cone Crusher (hard Ore)
0 CSS (Closed Side Setting) 40 mm

Model for Unit: Crusher

Model Summary

Product 1

Model Parameters
sher Models available NB. This model produces a product size d

ribution|

based on curves fitted to data obtained from various

manufacturer's literature.

sher (Hard Ore) The distributions are obviously indicative only, but

usher (Average Ore) information exists.
sher (Hard Ore)
usher (Average Ore)
Gyratory Crusher
Coal Dou ble Rolls Crusher

Crusher Closed Side Setting (mm)
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should provide a useful starting point where no other

Stream Summary - % in each Size interval

stream

Mass in each Size

__1035

70.00

31.00

interval

e Criba:

0 Rendimiento al paso:

85% (0,15 bypass)

0 d50c cut size 40 mm

Model for Unit: Screen

Model Summary

Product 1

Product 2 Audit C

oK

Model Parameters
Nominal d50c -cut si
Rf - bypass fraction
Alpha - sharpness of cut
Beta - "fish hook” 0

Water Split

Wate

plit to Product 1

Mean




\ 121,7 t/h
L ﬂ'
200t/h —
D100: 700 mm
<110 mm g@
78,3 t/h

 ———N

T. Mandibulas Cribas vibratorias

Flowsheet = Esquema de flujo (Via seca)

TN ﬂ% >40 mm
|

Reglaje: 110 mm - 1/8 A
Rrl1=3,8

l (1) PLANTA DE TRITURACION/CLASIFICACION
VIV VYT
Amin.: 875 mm - D100/0,8

| RRF1 (D80/dl80) = 40 |

D100: 181,7 mm

Reglaje: 40 mm
@ Rr2=3,3
| \ 1253t/h 131,3t/h  cc=105%
0/20 A l D100:[55,0 mm
33,5t/h 20/40 l Reglaje: 13 mm
41,2t/h <14 mm Rr3 k32

d100: 14 mm

TRIT. CLASIF.

Distribucién granulométrica_Planta de trituracion
=17 mm_ =55 mm

D100
190 mm 700 mm

o Cono2 Conol Trit.Mand.
7 / !
/ / / Todo-uno

]

40

Pasante acumulado (%)

/

t

/

/

010

1.00 10.00
Tamafio de particula (mm)

100.00 1000

d100=17mm <1 D100=700 mm

Esquema de procesamiento y curvas granulométricas de las corrientes de flujo. (1)

Planta de trituracion clasificacion
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3.2 Circuitos de molienda

Circuito abierto de molienda en barras seguido de un circuito cerrado de molienda

en bolas con hidrociclén (HC). Datos de simulacién:
Caudal de alimentacion: 100 t/h (70% de sdlidos en peso)
Densidad real del sélido: 2,65 t/m?

D100: 50 mm -2 d100: 74 um

Bomba de alimentacion al hidrociclon: 30% de sdlidos en peso

5029 30.0 99.9 9.62
1740 938.9

100.0 70.0 403.2 63.2
42.8 2346 4

403.2 63.2

234.8

100.0 70.0 295 4

428

tennedhr % Sol

m"3hr
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Agua requerida por el circuito en la modelizacion:

e Alimentacidn al molino de barras:
42,8 m3/h
e Alimentacion a la entrada al HC:

896,4 m3/h

Carga Circulante (Cc):

403,2 %

— — 5 D HC

1 ODescarga Barras — 2 Descarga Bolas
120

=1

= o

-

ED -

o0 -

ap |-

e o -

Cumulat ive ¥ smaller

0 i

2 T I M
1p? 12 12 194 189

Pariicle size micraons

Circuito abierto de molienda en barras y cerrado en bolas con clasificador (HC).

Representacion de las lineas de flujo mediante MODSIM

Listado de equipos/unidades de simulacidn:

e Molino de Barras:

0 Tiempo de residencia 3,6 min
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[3 MODSIM - Select models and parameters for units

File

W Show unit numbers

—

3. Specify parameters for model MILL for unit 1
File

e Molino de Bolas:

0 Tiempo de residencia 4 min

. MODSIM - Select models and parameters for units X —
File

[ Specify parameters for model MILL for unit 2
File

Ball mill

e Hidrociclon:

0 d50: 74 um (X50 tamafio de corte)

0 Cortocircuito de finos a fraccion gruesa: 20%

File

3. MODSIM - Specify the parameter values for medel CYCA for unit 3 >
File

& Now
8 " Curent data
 Default

 nicors | mn

W Allow d50 to vary with density
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34,3 mé/h

H,0

Pasante acumulado (%)

L SO

Molinos Barras/Bolas

(1) LAVADERO/MOLIENDA

(1) CONCENTRACION
(FLOTACION)

'“-'-——-—_.'.,
Hidrociclonado

80t/h <150 um
L 30%s
D:25m D: 0.6 m
L/D: 1,2 L/D: 2
Vg: 0,7 Ve Vg: 0,7 Ve x20
70%s 172,9t/h \
CC=216 %
252,9t/h
% 65%s x2 Rr2=5,9
[ X X J
D:2,5m k_Lg'—
L/D: 2
Vg: 0,7 Vc

Flowsheet = Esquema de flujo (Via himeda - pulpa)

MOLIENDA LAVADO

100

istribucion granulométrica_Lavadero

Di
=150 pm

| RRF2 (D80/d80) = 21 |

~4,7 mm

14 mm

90

N

|

-

80

/Hidrociclén (Of.)/lv

olino Bolas /Aol. Barrag

70

<

60

-
—

7

50

A

40

7
)

i

-

20

T

30 r/
r/

/

MW
0 s SOAT

1

0 1000 10000

Tamafio de particula (um)

d100=150pm <] D100=14mm

100000

Esquema de procesamiento y curvas granulométricas de las corrientes de flujo.

(I1) Planta de lavado y molienda
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3.3 Circuitos de concentracion y flotacion

300.0

1286

223

v Show unit numbers
[v Show stream numbers

1873

28.2

4777

155 MODSIM - Specify ere characteristics and stream data for job Conc Mag

File

~ ORE CHARACTERISTIC!

& Conventional minerals

" Coal processing plant

Number of minerals 2

Wineral names
Pizarra
Wagn

Number of size classes.

Select type of mineral to be processad

Mineral [ SPecify sp.gr by
specific | ¢ Mineral
graviles | {+ Parlicle type
276

538

25 Largest particle size 1

00E-2 m

Number of grade classes 1z Mumber of S-classes 1

{Set up grade classes) |
B3 Set up grade classes
File

Sp. gr. of

Css  Composition class

1 1.0000 0.0000 2760

2 0.9500 0.0500 2428

3 |0.8500 0.1500 2978

4 |0.7500 0.2500 3.143

5 0.65000.3500 3371

€ (0.55000.4500 3.535

7 |0.4500 0.5500 3770

8 (0.3500 0.6500 4038

9 02500 0.7500 4348

10 0.1500 0.8500 4709

11 (0.0500 0.9500 5.136

12 |0.0000 1.0000 5.380

Feed streams.

425.2
320.8
50.0
4252 75.9
1347

57.0
7
0
186.0
11

[tonneshr % Sol

m"3/hr

‘Water addition streams.

SWIMB
10 W2sK
1 W3HC

Internal and product streams.

2 AlimMB
3 DescargallB
4 AImSH

7

3

SEstSH

& ConcSH

v

Set convergence S pr—
properties

e HNew:
" Current

" Default

Specify composttion by

* Mass

 Volume

[~ Other

—Physical properties.
[~ Wag. susceptibiity

Specify liberation model
data
Cancel Accept
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B Particle-size distribution and feed rate in feed streams

File

Mesh size % Passing
Infinity 100.00
4.998E-3 Clear | 99.00
3.534E-3 95.21
2.499E-3 86.53
1.767E-3 73.35
1.250E-3 58.21
8.836E-4 43.76
6 24BE-4 31.60
4.418E-4 22.16
3.124E-4 1524
2.209E-4 10.33
1.562E-4 6.94
1.104E-4 464
7.810E-5 3.08
5.522E-5 2.05
3.805E-5 1.35
2.761E-5 .90
1.852E-5 59
1.381E-5 39
9 762E-6 26

Stream number 1 Stream name | Alimentacion

Number of mesh sizes in your data 20

Data set

Units of si s New;
’V{‘ micron ¢ mm " cm & m inch " Current
" Default

¥ Use Rosin-Rammier distribution

D632 1.788E-3 Lambda 1.2

Percent solids  70.00

Export size
distribution
Import size
distribution

Solids feed rate 200
Units of feed rate
" kols ™ Short tons/hr

¢ tonnesihr | " Long tons/hr

Specify grade distributions
Cancel | Accept

B Specify distribution of particle grades X
File
Class  Mass fraction Stream: 1 Alimentacion
1 0.004100
2 0.108500 Cear | sizerange 0 - |.000038
{~ Current
3 0.059800 " Sizerange 000038 - | 000045 Dol
4 0.088300 " Size range 000045 - .0000S3
5 0.092600  Sizerange  .000053 - 000075
6 0.122200  Sizerange 000075 - .000106 Delete
7 0055300  Sizerange 000106 - 00018
8 0.052800 " Size range 00018 - 00025
9 0.094500 " Sizerange 00025 - 000355
10 0.259500 " Sizerange 000358 - o005 e T
11 0.061500  Sizerange 0005 - 00071 file
12 0.000000 " Size range 00071 - m

Cancel

Accept




Listado de equipos/unidades/parametros de simulacién

MODSIM:

liew _Run q - -
Specify th eters for model GMIL for unit 2
£, MODSIM - Select models and parameters for units B Specify the parameters for mode| orun x

File File
New
" Cunent data
" Default

Wet drum magnetic separator
Sump
Hydrocyclone

Ljubljana model " Beta function madel

[ MODSIM - Select models and parameters for units

File B3 MODSIM - Specify the parameter values for model CYCA for unit &

File

AR
Sump
Ball mil 1 B
Sump

Wet drum magnetic separator

00012 C mm

v Allowe d50 o vary with density
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4 flingn — — 5 Csun
188 :

3 Descar gaB _ _zmliame
189

a0 |-
s |-
G

60 |-

se |-

Cunulative % smaller
1

Cunulative % smaller
=
&
T

wl Estéril SM —
ER — 3B~ -
[ Concentrado
0 ~ e - -
SM
ol i o |- ]
o \ o , . ,
108 1@ 102 187 104 1w 1 122 19?7 1ot
Particle size micrans Particle cize micrans

Curvas granulométricas en el molino de bolas MB (izda.) y separador magnético SM (dcha.)

3 Descar gake — — —2 AlimME

1o i . . . . . 4‘RLier‘| —_ — — 9 Esisn
. . r r r r . r |
F . o~ 9 Estéril SM
Alimentacion
0.8 MB g a5 i
S | | = Alimentacién
E = SM
= BB B 2 o5 i
= carga '3
o F MB 1 = ]
(')
B 3 Concentrado
El ] 2 SM .
— )
0.2 E 0.z i
a8 f 1 1 . amh : | . 1 . I . 1 .
1 3 5 7 3 11 T 3 5 7 E] 11
Gr ade class Grode clacss

Curvas liberacion en el molino de bolas MB (izda.) y separador magnético SM (dcha.)

Pardmetros de modelizacion del concentrador magnético

Wet Drum Magnetic Separator

Stream nunber: &

Job name: Conc Hag
Solid flowrate: 425 .18 tonne~hr
Water flowrate: 134.75 n"3-hr
Slurry flowrate: 155.53 kgr=
Slurry wvolumetric flowrate: 0.6617E-01 m"3-s
Fercent =olids by mass: 75.93 X
Fercent =olids by wolune: 43 .43 %
Tield of =olids: 141 .73 %
Recovery of mineral Fiza 74 .16 X
Grade of mineral Piza 3259 %
Recowvery of mineral Magn 253,28 %
Grade of mineral Magn 67 .43 %
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En la concentracion mediante flotacion por espumas, el ensayo de laboratorio
determina la cinética de la flotacion en la etapa de desbaste, obteniéndose para los
sulfuros una curva similar a la siguiente. La curva de velocidad de flotacidon es funcion

del tamario de la particula.

Fo0% 4=
g R
oy q.{ CONCENTRADO &N DEFBASTE
2 0 -
ud ' ds CONCENTRADO En 4 PUQE
£5 ! 38 -
2370 i YK
R 9
g3F P N
1

&y | i Yy ESTERQILES
§:2 ! :

: Il TIEMPC OPTIMO

v

1 3I'

3 —e

w o TA Mg DE

Tsa TIEM PO BE Feovdcion PdRrrcoLd

EN CELDA B¢ tdRORATORM
Circuitos de flotacion de carbdn y barita
LESBASTE BARRIDO
(RoUGHERS) (FravanG ERS)

AcimEnTACION l I ‘ [ l ‘ ’ [ ESYERILES
CIRCWs To LI/ Tdbo

PdRA FroTacion

os cargoas

CONCENTRADA

ALIMENTACION

ESTERY
o E5BASTE ] 4 2E100 ".E‘

7

CHRCLITO UTI L TARD

PARA FLD TH ClON
nE B4+ 74

CoNCEN TRADD

Esquemais tipicos de circuitos de flotacion de carbon y barita
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Circuitos de flotacién de sulfuros

2l Desbaet |

Deskasis 4Llavedo 2% Lawade

—_—

==X

1Des bask

Eshent

2 beshaste

Lonach (1)

"\.\_‘_‘/

F.

Concentvode
Eonad

ﬁubﬂh

——t Rebratumise

—

%

2sknd
Finad

ConcEn

Final

s

[Finat

Circuitos de flotacion de sulfuros. Etapas de Desbaste (Rougher), Barrido-Apure

(Scavenger) y Afino-Lavado (Cleaner)
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COMRSE 0RE
Plrn STOCKPILE
"
COARSE ORE
(CONVEYOR Serooeene secuam
& WTE{PQQA\I‘;‘;“ CHLS “g'&‘_&:‘“
CLUSTERS
by u’i'.ﬁ‘&m&j s
3} chr:ji"&l
FLOTATION CELLS oo I
FUTURE
REGRIND MILL FLOTATION CELLS
FEED PUMPBOXES b TO PROCESS
- = b WATER POND
CU CONCENTRATE "‘\"E
THICKENER
o
CLEANER/SCAVENGER . e h'
TAILINGS THICKENER FILTER (x2)
TAILINGS STORAGE \I/
FACILITY
LE
» L& -
a3
Rougher
| f';rs:h Overflow tailings Final tailings
TS ~ |
‘ly ¢ @ 9 13—+
SAG feed SAG
/ product  § HC feed oL
22—+ . / L1 Rougher
3t 5 R vy g e
& @ ——Cleaner
@ / tailings
Feeder € )T
f . 10—
[ Density HC
SAG mill regulator 8 Rougher
/ concentrate 19
BM product 7— i Cleaner
® \ eaner l concentrate

/
Ball mil
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Crushed ore

Rougher and Scavenger Flotation
Conditioners =

Hydrocyclones

Tailings Thickener

VEM Mill Cleaner 1

I Tailings
Cileaner 2

- Cleaner 3
H

Concentrate Thickener

Filtration m

Concentrate

Esquemas de circuitos de flotacion
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