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Simulation software for the metallurgical industry



This talk is divided into four topics:

D e i Drawing Environment and Outputs

Mass and Energy Balances

Particle Size Distributions
and Population Balances




Cycad Process combines process simulation with
sophisticated drawing capabilities to produce detailed
reports

Process Simulator

Engineering-quality
Drawing




Cycad Process’ drawing interface follows familiar
standards for graphical user interfaces
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Cycad Process produces engineering-quality Block
Flow Diagrams and Process Flow Diagrams
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The main features of the Process Flow Diagrams
drawn using Cycad Process are shown
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An example of a typical Process Flow Diagrams
produced using Cycad Process
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An example of a typical Block Flow Diagram
produced using Cycad Process
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Of course, Block Flow Diagrams can also be
produced using equipment symbols
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each flow sheet

Cycad Process produces four standard reports for

cad,

[ Fagavwmer ] SwsasManagn | (] CeskpnCisrs | O Moz Belarce | 8 Psducton | ([ Pouorssri b | [F] Darhbaa
. . .
- Design Criteria Report
A4 ORI FEET STHGE PRESSUEE LEACH
=
] Erpipncn)
F] 1
= :WW____ [0 Fagavwsn O wenversge [T vesoniosms | [ Ve bsercs | [ Fodionn [ bpeprentiet | [ Lachbosd Rea ent and
= S phon a ] & 1] E F G .
: Hasl Tourrrfor Expiprard o FLAGLRT AR TRLITY FLOBRIMLRTS — | :
e - 2oene —— Production Report
B e B s , =3 roauction nepo
= Vet 0 Corabrition . ——
A i 1
¢ lceLcmm mssonse
A Cpprghee Cprotieny R m‘ [ Fagavwmer ] Swsesionsgn | [ Dooge Crivts | 5] M Batarce | # Prsduckon || [ Eoweniic | L] Darhbaa
1 S E——
r ;::‘:“ : TOTAL CALCLEA BVIEONERE = & = = = = e
2 £ [ooncenrEse -1
:3 L8 [T} VRATTE FEED © |PROJECT:
+ 11 [TamAL COWCISTRATE 3
1 Lk
e
- | Jli S Preoeer brgramrs [ ragavmner | I Semasbagn | [ oo Crivis || = ManBsewe | 8 Pk | ([ toemmnitn | ] Dabeaa
i cevoenic FesTs| | B
‘: covemirosecod | T8 Cmerriptio | & [ T n F F [ H 1 1 K r
4 i
;a T AT ST Fress| | 1. PRESSLIRE LEACH OFTION
14 AL FIRAT BTRGE FLASH
g A FIRGT STAGE 21 1 pnarn hamper Cl LT 161 wal  we] s AW
TWaE FRE| 4 FRET FaAT [ FE
] L AE D IThaE PAS wGhs | SWME | FEST | STAGE | STRSE  FRST
14 AEGORD FTHGE FLA
o 2 R T R T 1T
o n TALIRKR BL e FEFR| AN GF | ANWT|  veml| &l jWY S8 TARTE]
1a 1300 RERCAAL T — =
¥ M _fia Troen vanwem 1z )| 13 AAFHUIR FLOTATION | R [Trisibass i wian| 1and e amal  was] Tmae  ROW
& = i) 130 REWAAL 5L 7. [T risibas Sk Hhi mmn  noenl mima|  nwwn|  enm|  mEes nom
- = 1 BEE FRECIPTREN || A [Tk v tha minn{  noen| mwias|  newn|  enm| menel RERm
& ar. 11 A7 L SEPRRATIN | A [T ek i | 13wy nnon| At vy nan nam
b3 F Fo] L [T | BETE | T ek = mwn unam| men| o] imae e  1mnm
= F] calMUMABNC_ ] 1 P WA R 1| axononn Cchonnon) rmew|  aom| [0 nam
0 = CHILLER 12 [T risd ke it T FRUR ATAT| | aeman  mnoss mTmn
1 | = FRHESE RENI | 1 [T stk | it it war]  noen| merw|  nwn|  onm| meRr mTms
1 [FWe MEE 1| = Dk E_ECTROWER | 14wy ] T = I . arm|  am 17 120
a3 I DL ET a3 APENTELECTROLTH 18 fSokde . Ll [ileey anm 0 0m 10304 QU
W [voum pwEwmr || &4 BPENTHENT BRG] | 16 JE by [ ;|  poopl mrezm|  ceml awaml arrau mom|
WA I TotdMs oy Bl |- = 1 [P [ T [T
A L et (B ke % R [ileey 213 L] 1mm nm QUE
=2 10 H™ Lil [ L) 5] Lol ooy 33T 08 M| #EdEDE 59410
E:] I e Bl | Corgorend Wyws | Linds
X 2 HE L sl il i 100m ey ROEE: 080 A0 BAEd Sl
] . = 22 kel Coogiilion  [Ehae sy
Equipment List | : ap N R -
Rl ol e 5] % 15z Loy RERE | 0 mm 147 Ll
- & En [5] . 5TH ey .28 080 A0 .34 QU
& Elewd Congoulion  |Gae Ui
& Hn n L0 1nm [ileet L Ed 08 1M THE Rl
A e n i 1nm iy I 0 M A zam
2 u n L 1nm [y o 0 mm [l QUNE
asSs balance ~nepo a " at | o m| om|  um| e maE
&od n L8 1nm [ty IEE 0 (] e nE| &
i §




The second topic of this presentation concerns the
calculation of the mass and energy balance

Drawing Environment and Outputs

Mass and Energy Balances

Particle Size Distributions
and Population Balances
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The calculation of mass and energy balances is
based on well-known methods

Cycad automatically
determines recycle
set

Cycad optimizes the
order of calculation of
the units

No need for user to
order unit
operations, to
number units, or to
specify recycle
streams




Each unit has a hierarchy of rules that describe its
calculation

Example 1:

e All gases will be vented

FEED —i @ if there is a vent stream.
= PRODUCT Example 2:

Vent will be saturated in

=l water vapour if there is
B e S water in the product
stream.
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The energy balance is integrated within the
specifications for each unit operation
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A “Compare Cases” function allows an automated
comparison between different revisions

Compare Cases - AmmoniaPlant.cycad

File  Options  Help
i Process Flow aheet 5’_F'r|:u:ess Streams | Process Operations | Drawing |
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The third topic of this presentation is the capability
of Cycad Process to describe particulate processes

Drawing Environment and Outputs

Mass and Energy Balances

Particle Size Distributions
and Population Balances




Most metallurgical and more than 40% of chemical
processes treat solids in which particle size is
important

— Roasting

— Leaching

— Precipitation
— Crystallisation
— Agglomeration
— Flotation

— Crushing
— Grinding

— Screening
— Filtration
— Thickening
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Consider a process with a front end of milling
roasting and leaching

FUEL - VENT GASES

MILLING

LEACH
@ SOLUTION
SPENT
ELECTROLYTE

LEACHING




A trade-off between milling and leaching exists,
which can be more rigorously evaluated

Mill and roaster
discharge

Probability
o
(@)

Leach
discharge

MnO2 Feed

0 1 10 100

Size, microns




The fourth and final topic of this presentation is the
use of Cycad Process to describe dynamic
processes

Drawing Environment and Outputs
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Particle Size Distributions
and Population Balances




Consider the distillation of ruthenium, which occurs
in batch with reagents dosed in at different times

L

|
JJJJJJJJ ey

= —

B i ‘

- gty -

L ,_IE-'I;. ﬁﬁ:'}'—"
|~ R

T j ", :: Lk sron




Rates of reaction are entered to model the batch

operation
Reachon E xpreszion
1 :3H2RUCKE [ag) + 4 H20 (1| + 4 MaCID2 [ag) -+ 3 Rul4 [ag) + 12 HCI [ad rate = 1819 H2RUCIE [aq)][NaCl02 [aa)]
2 MaCl03 [ag) + & HCI [ag] -» 2 CI2 [ag] + 3 H20 (1] + MaCl [ag) rate = 1.2e1"[MaCl03 [ag)['[HCI [ag)]
2 Rul4 [ag]-» Rul4 [g] rate = ¥.h
4 H?BuClE [ag) -» HZRuO4 [ag) rate = 0.de- 1 [HZRUCIE [ag)] - O H2RuO4 [ag)]
H |3 MaC02 [ag) + CI2 [ag) + H2O (1) + 2 MaCl [ag] -» 5 MaCl02 [ag) + 2 Hlrate = 1.1e17[CI2 [ag)['[MaCI03 [ag)][MaCl [ag]]
6 5 HZRWCIE [ag) + 8 H20 [I] + 4 MaCl03 [aq) -» & Auld [ag) + 26 HCI [ac rate = 3e1 [H2RUCIE [ag)]*[MaCl03 [ag)]
7 5 HZ2Ru04 [ag] + 8 H20 [[] + 4 MaBr03 [ag) -> 5 Bul4 [aqg) + 26 HCI [aqg rate = 1ed*[H2Ru04 [aq)]" 2" [NaBi03 [aqg)]
8 H20[)-x H20 [g] rate = 1e-4
9 CI2fag]-» CIZ[qg] rate = 1g-2
10 MaClo3 [ag] + & HCI [ag] -» 3 CI2 [g] + 3 H20 [I] + MaCl [aqg) rate = 1e-3"[MaCl03 [aq)[[HCI [ag)]
11 (2 MaCld3 [aq) + 4 HCI [aq) -» 2 CIO2 [g] + CI2 [aqg) + 2 H20 (] + 2 MaCl rate = 1e-3[MNaCI03 [ag)]THCI]

Cycad




The model of this complex batch process using
Cycad Process agrees with lab and plant data
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Conclusions

fod ] Cycad Process is intuitive and easy to
b i use
( )"cycad Outputs are dlrect_ly matched with
pmcess metallurgical requirements

Calculations based on well-known
methods

Population balance methods are
integrated with equipment models

Simulate batch lab and plant results

Cycad Process is a powerful tool for
the design and simulation of process
engineering plants

Questions?
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