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B Database Editor — (& x
| 5 b 5 o x 3 : - "
L] @ 2 & K °C (3 €4 = ooy b H Y
Fle  View Add New || Joules Calories || Kelin  Celsius ||Man Database |Own Database| Find by DB Help  About
- Species Elements Merge
Elements Possible Species v V! Gases M Liuids ¥/ Include Organics
r -
Formu  [Fel Start With / Gas Tons W1 Aqueous Tons e e
Stoichiometry ¥/ condensed /] Aqueous Neutr:
Keywords Structural Formuls, C... ~ W/ Electrons W Fluids
Matching Species - 323 Basic Data
Fe = Formul Fe CAS 7435-896 ° formation at 298.15 K 0.000 ka/mol
Fe(l) Structural Formul Molecular Weigh 55.845 a/mel at 208.15K [27.270 Wmol*K)
Fe v
i (i) Chemical Nam Tron Mekting Pon{1809.000 K sk R TS
e(A) Common Nam Boiing Point 3134.000 K
Fe(FCC)
Fe2(g) Temperature Ranges  €p(T) = A+ BT+ 1073 +CT~2«10%+ DT? <107
Fe(-9) B2 - 100
Fe(+g)
Fe(+2g) Range 1 2 3 4 5 6 7 8 9 10 1 fil -
Fe(+2a) Tmin (K) 100.00] 29815 800.00 104250  1184.80  1667.50  1809.00
Fe(+3g) Tmax (K) 298.15 800.00 104250  1184.80  1667.50  1809.00  4000.00
Fe(+3a) Phase s s s s s s I
FeAlCI5(g) H kI / mol 0.000 0.000 0.000 0.000 1.013 0.853 13.806 L
FeAl2CI8(g) 51/ {mol* K) 27.280 0.000 0.000 0.000 0.855 0495 7.623 1
FeAl204 Cp coefficient A 1/(mol*K) 19.867 31873 930,623 -13469.659 24717 -10634 46.024
Fe2Al45i5018 Cp coefficient B 21.972 -22333 -1445.325 15857.388 7.463 30936 0.000
Fe3AI2Si3012 Cp coefficient € -0.994 -3.519  -1077.583  29209.350 1700 275.166 0.000
Fe3.5A195i1.5020 Cp coefficient D -3.193 40076 676.724 -5241.389 0.368 -3.791 0.000
FedAl8Si2020 Density kg/! 7.860 0.000 0.000 0.000 0.000 0.000 0.000!
FeAl25i05(0H)2 Color 15 0 0 0 0 0 o
FeAl25i206(0H)4 Solubility in H20 g/1 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fe2Al4Si3010(0H)  |Reference JANAF 98, La Landolt 99, K Landolt 99, K Landolt 99, K Landolt 99, K Landolt 99, K JANAF 98, Landolt 99, Knacke 91
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R Thermochemical Data Diagrams — & x
File Edit Format Help
Active species EOORNES Delta G (Ellingham)
Delta G (Elingh; M
A 5 z 5 g PMIEES (Elingham) 50 w0
1 Species Coef. TMin (°C) T™Max (*C)| T1 T
2 [cu20 100 2500 372685 000 25| || X2 Renge (Temperature) -100 FeO
3 |Fe0 1.00 25.00 472685 0.00 25 MIN MAX STEP -150
4 Fe203 100 2500 3726.85| 0.00 25 0.00 2000.00 | |50.00 200
5 |zno 100 2500 372685 0.00 25
6 |Cr203 100 -173.15 4226.85|-173.15 0 B K 2507
- nO CO(g]
7 |Mgo 100 2500 4826.85| 0.00 25) -300
Y-axis Range
8 |co 100 7315 19726.85| 73.15 O 350 4
ry MIN MAX
10 i -1063.10 | -8.90 ¥ Auto 400
1 450
5 kealfmol @ kafmol kg
5 500
13 E E
=| || Balnce Element Amount | |1 S 550
14 < igo
15 Ac Be CmFe Ho Mn Os Ra &i TI 600
Ag Bl Co Fm1 Mo P Rb SmTm
16 3
T Al Bk Cr FroIn N Pa Re Sn U 650
AmBr Cs Ga I Na Pb Rh S V 700 4 203
18 Ar € CuGd K Nb Pd Rn Ta W
19 As Ca Dy Ge Kr Nd PmRu Tb Xe 7150 +Fe203
At CdEr H La NePo§ TcY
20 “800 4
o AuCe Bs He Li Ni Pr Sb Te Yb 800
B CF Eu Hf Lu Np Pt Sc Th Zn -850 4
22 Ba Cl F Hg Mg O PuSeTi Zr
23 -900
2 Browse Database -950
25
2% Disgram ~1000 4
27 1050 -} . ; ;
28 [ 500 1000 1500 2000
29 2 Temperature (°C)
M 4+ M| X-data,Y-data 4 » pe ( )
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ek, BFeH ITSOSRAEEE, BADEZEZHRRL, 2L TR OREET — 2705 i iE R b B &
BLFELT, LinL, HUERBEA I T — 22 M OB 2NN ELS N ELT-,

AN 74— NRIERAEA ST DL, B OB OIREE L B ORGPl B MESNET, THOIN
TBF oIS, BRALFISN OV TEN vs UK B BIEONET, SN SSBUIRIE T
I, &SN BADRE T, PHEHCRISOH ME PRTEET, 2—F =3 F oI55y FREIT
LSS RO TAS TEET
Na2So4
Mg = Mg(g)
2Al + 3/202(g) = A1203
H20 = 1/202(g) + 2H(+a) + 2e-

Ag=Ag(+a) + e-
3NO2(-a) + 2H(+a) = 2NO(g) + H20 + NO3(-a)
2A1(+3a) + 3S(-2a) + 6H20 = 2AL(OH)3 + 3H2S(g)

[ Reaction Equations — & x
File Edit Format Sheet Options Help
Spedifications Chart
Reaction Equation or Chemical Formula Smallest Coefficient 1 Balance
#/ Collect Data
Ni + 4C0(g) = Ni(CO)4(g) 7 Plot Al Data
From (°C) To (°C) Step (°C)

Temperature 0.000 1000.000 100.000 Browse... Calculate Open in new Window Copy Vector Copy Raster

A B (5 D E F G H o Equilibrium constant
1  ResconFgusfn 10€9 5
i Ni + 4CO(g) = Ni(C0)4(g) 1088 T\ Ni + 4C0(g) = Ni(CO)4(g)
3 1.0E7 4

i 1.0E6
4 Reaction Data 10es5
5 T AH as a6 3 o 1.0E4 -}
6 °c 3] K 7] 1.0E3 4
7 0.000 -160.854 | -410.353 -48.766 2.120E+009 9.326 1
8 | 100000 | -150.990 | -407.741 | -7.841 1.252E+001 1.008 1.0E1
9| 200000 | -1sasoz | -ags2zs | 32757 2.418E-004 3617 1080+
10 300,000 | -156.802 | -300.970 73.013 2.214E-007 6655 E }g; ]
11| s00000 | -155.262 | -398.492 | 112,983 1.706E-009 8768 X oEad
12| 500000 | -153.037 | -395.416 | 152.679 4.831E-011 -10.316 1.0E-4 -}
13| 600.000 [ -150.682 | -392.553 102,075 3.225E-012 -11.492 1.0E5
14| 700000 | -148.296 | -389.965 | 231199 3.883E-013 12411 1056 4
15 800.000 | -145.809 | -387.631 | 270.077 7.131E-014 -13.147 :gg:;:
16| 900000 | -143.541 | -385.521 | 308.732 1.789E-014 -13.748 1.0E-9
17| 1000000 | -141.213 | 383616 | 347.188 5.681E-015 -14.246 1.0E-10 4
18 B
19 |Species Data 10E-12
X m Conc. Input Amounts Extrapolated : g:i 1
21 g/mol wtS% mol £ Volume __ Unit | _From T(K) T T T T
22 |Ni 58.693 34377 1.000 58.693 6595  |ml - 0 200 400 800 1000
23 |eniel 28010 65621 2000 1200 | sassa | i T(°C)
H 4 v W[, Sheatl R 1 B i 5
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5l HSC Heat and Material Balance Calculator - C¥HSC8¥Balance¥CUCONV2.balg — & ]x
Flle Edit View Insert Delete Format Units Calculate Target Diagram Help

Active species: A2 - GAS: 2
Balance Area
£ B & E E E G H I 2 K * | View Basnce Area: |Balance Area 1 -
INPUT SPECIES (1) Temper. Pressure Amount Amount Amount | Heat Content | Total H Heat Cont TotH MW
1 Formula °C bar kmol kg Nm* M) M) M)/ kmol | MJ/kmol | kg/kmol
2 [GAs: T 25.000 4460  128.680 99971 0.00 0.00 - || Get Species from Database
3 [N2(g) 25.000 3528 98.708 78.977 0.00 0.00 0.000 0.000 2807 EeaH Output
4 02(g) 25,001 0.937 29.972 20994 .0 0.00 0.000 0.000 31.9¢
5 FLUX: 25.00! 0.215 12.918 0.005 .0 -195.83 =
6 [Si02 25,001 0215 12.918 0.005 .0 -195.83 0000 -910.856. 60.0¢ L Delete
7 [MATTE: 1250.001 1040 127.082 0.024 96.2 2734 Balance Area el
8 [Cuzs()} 1250.001 0.500 79.572 0.014 54.91 2087  109.837 41739 159.1%
9 |Fes(l) 1250.000 0.540 47.470 0.010 4138 6.48 76.625 11.995 8791 Stream Selected Stream
10 [COOLING SCRAP: 25.000 0.000 0.000 0.000 0.00 0.00
11[Cu 25.000 0.000 0.000 0.000 0.00 0.00 0.000 0.000 63.5¢ Row Selected Row
12 |EXTRA HEAT: - 0.00 -
W 4 » »[ BALANCE' IN1 /OUT1 /FEED  Target <[ 3 Heat Flow
= =" easure unis
BALANCE | Amount Amount Amount | HeatContent TotalH Exerg* Element N out Balance ) .
AREAS kmol kg Nm3 M M) i kmol kmol kmol TR T Egy  eliE]
o ®
Balance (1) 0.807,  0.000; -6.825] 197.646 -48.368 | -139.7| Cu 1.000 1.000 0.000 K b4 r\;,h
Al |Fe 0.540 0.540 0.000 .
Total Balance -0.807 0.000 -6.825 197.646; -48.368;-139.7| N 7.047 7.047 0.000 Functions
o 2.303 2.303 0.000 &/ Enable Predictive Species Typing
s 1.040 1.040 0.000
L4 Temp. Babnce summary
si 0215 0215 0.000
ke ke ke
Cu 63.541 63.541 0.000
Fe 30.155 30.155 0.000
N 98.708 98.708 0.000
o 36.852 36.852 0.000
T s 33.346 33.346 0.000
« i, » -
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& Equilibrium Caleulations - [C:¥HSCBYGibbS¥NA2504.gem8] — (& Cx
# File Edit View Insert Delete Format Units Window Help _ & x
D@
‘e w EE e N » 2] (=8| B L
Active species: 17 - Operations
A B c D E F [ H | - Calcutate Show Chart
1 |Species Temper. | Amount | Amount Add Remove Activity Fixed Empty F
2 |Formula Step Step Coefficient Activity [ || SEEnleedss
7 [co2(@) 75 1 )| user defined parameters: TP -
8 _cos(g) 25 ! Number of ndependent variables: 1 -
9 [02(g) 25 1
10|Sta) 25 1 Define state change for:
11 /S2(g) 25 1
12 [53(g) 25 1 Amount Pressure
13 [S4(g) 25 1
14 |85(g) 25 1 &/ Temperature
15 S6(g) 25 1
16 |S7(g) 26 1 System State
i; ;‘29‘)9) 2 ! Inkial State Final State Number of Steps
19 | Phase #2 1 100 Amount kmol 21
20 [Na2C03 25 1 - - .
21 |Na02 25 1 Temperature 0- 1000 - °C 4
22 [Na20 25 1
23 [Na202 25 1 Pressure 13 1 bar 21
24 NaS 25 1
25 |Nas2 25 1 Volume 3
26 Nazs§ 25 1
27 |Na2s2 25 1 Enthalpy M1
28 |Na253 25 1
29 [Na2503 25 1 1 bar
30 |Na2504 25 1 100 1
S1NEhase 3 4 200 Solution Hodel -
32[c [ 25 | & [ 100 ] [ [ 1 I [ | 3=
3 | | | | | | | | [ || Aesters -
W 4+ W]\ Species /Results1 < ), L Calculation Options
Lers Outotec
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& Equilibrium calculations - [Chart [C:¥HSC8¥Gibbs¥NA2504.gem8]]

@ File Edit Format Show Window Help

o I s I = e

~Y" Chart parameters
I [l S5(a)
Equilibrium Amount, kmol ¥ M ss(a)
10 ¥l 7
| o) o W ssta)
¥ [l s02(q)
a5 [l na2c03
¥ [l va02
¥ [l na20
10 ¥ [l na202
& [ nas
v [l nas2
55 [l na2s
¥ [l na2s2
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[l na2503
20
! [l va2504
[
15
e
Lo 2808 L —T | Na2s
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05 All phases
Nazsz Phase #1
Phase #2
252 / CPste) \_ e pran Phase #3
2 ]
w0 T
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3D Options
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Al elements must exist

CPArfE R of] - KFE & BT 5 Rk#E TO Na2S04 & T O FE D &

JEN O#iR & 52 5 & RKM D 3D RREXIC 72 Y £97,)

Save NFLZHTZLIZLY, 2= —PAN T =22 RAFT L9 <IT. FTAD A B F—K/ME
e O 2FH RS ET, LU TEM B L, 0 EMOBERLL TRRE7 77 TRELTX

FI V=T ETMEERAEIRN TE XY @il L TRR SR/ MR E TEETS
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Diagram parameters o Chartl %

S2Eais ShmaTE SEEEiEy - Na-O-S Phase Stability Diagram at 25 °C

A Dy m R |ha
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A B N sb Nao3

Am B N S Naz0
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s Fe i
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& W P Th | MNa2sO4 Na202

c n roT NazS04(R) 20

Ca Ho Pm m Na2s203

cd 1 P Tm | Na25207 B

Ce In Pr u s N 401

o r Bt v S(M) =4

a K Pow 503 2 604

o K R e soxm) S

i :h i 503(G) a0

- L e 80

G W RN Na20

Mg RNz NasS2

100
Liquids (] Organics Select All
-120
Xeaxis variable Y-axs variable Nl
= Na2s
s2(q) 02(0) 40
Log ps2(g) Log p02(g)

Min 450 Min -180 160 Na

Max 150 Max 80

¥ Auto scale -180 T T T T T T T T T

450 400 350 300 250 -200 -150 100 50 50 100 150

Temperature: 25 =c Log pS2(g)
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File Help
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Diagram Parameters
Am E Mg Re } Cu

=
o
S
X

A B Mn RN cua(m) N Predominance Diagram for S-Cu-O System
As  Eu Mo R1 7 Cu20 [
A F N Ru I cu0() 2
A Fe Na S I CuD"CuSO4

B Fm Nb Sb s ki
B2 F N Sc Cul.755 5
Be G2 Ne Se Cul.gs

B &l NS Cu1.955

Bk Ge Np sm u2s

B OH 0 s cu2s(l)

C  He 0s & Cuso4

G H P T2 Cu2s04

G Hg P2 Tb 5

e He PbTc s(1)

¢ 1 pd Te S(M)

d I Pm Th 503

m I P T 503())

@ K pooT 503(8)

Cr Kr Pt Tm 503(G)
“ »

[ Organics [ Select Al
Diagram parameters
X-axis variable Y-axis variable
Temperature v s02(g)
=G log psO2(g)
Min 100,00 Min | 40.00
Max 1100.00 Max  0.00
Fixed variable
02(g) - 1E-01 bar °C
E— A =
o 100 200 300 400 500 600 700 800 900 1000 1100
i Constant value: pO2(g) = 1E-01 bar Ti°C

[l Create new nan s

Outotec
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Critical T4, Ep-pH AT 7T LN T TT7 400 CZOREMNT A AT L ASNE T, ZOFHEA T arT
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& Eh-pH Diagram =
File Help

Diagram Parameters
Am Lo Hg NI Ru v MO .

el

chartt x|

Ar O Ho Np SV MnO2 20 Mn - System at 25.00 °C

As s I O Sb X Mn203
At Cu In Os Sc Y Mn203(B)
Au Dy I P Se Y Mn304

B Er K Pa S Z MNO*OH
Bz Es K Pb Sm Z Mn(OH)2
Be Eu La Pd Sn | Mn203%3H20
B F U Pm S HMnO2(a)
Bk Fe Lu Po Ta | Mn(+2a)
Br Fm Mg Pr Tb | Mn(+3a)
C F M Pt Tc | Mn2(+2a)
Gz Ga Mo Pu Te | MnO2(-2a)
G Gd N Ra Th | MnO4(a)

Ce Ge Na Rb Ti Mn04(-23)
« » MnOH(+3)
Search Mode
Gases
Gas Tons
Liquids
Condensed
Aqueous Neutrals —_—
Aqueous Tans | Selectal |
[ Parameters and Axes -
Temperature: 25.00 [ °c |
Molality Pressure
B0 mol/kg H20 bar

Mn 1.00E+00 1.00E+00

[ Create new pag [l show colors pH
| Table H Combiner H Daw  Mn v | Molality

[__Mn_[ 1005000 [ 7.00E~000 |
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Aqu Dia DB Ele EpH Est Mas Mat
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Bl HsC sim 8. =3
File View Select Icols DrawingTools Window Help
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5 || Example Reactions Properties o 2 x
CEMEEE . 0 R N A N R R R N R T R ST A T T T | (I
i | - “ |~ General B
Wil = [header] ‘;M'le"”""‘ ‘F’DL;"I"ET”‘E‘"’“”‘| Object Type | General Table
) = g L NameID Table 1
iz Pulping Leaching Thickener Number/Alas
8 [ 50.43 40.0 D\;‘-‘HHG Table
O |z 13.0 125 T Dialue] Object Type
= Location A
=1 g Sury to ssching 3 Page page1
O praive] . End soltion Layer Layer 0 (Default)
G (o= .00 Lo W] 435
O o= O ‘Sulbfuric scid 75.5 72.2 Wieie] | #HAH | 34.0
= Water 755 72.2
P = General
= Oxygen
= =3 50l o0l 00/ 00 el 755 72.2 o
3 Process Tree o2 x
1 E Washing water 7.200 7.2
= e — ate] 00 0.0 =1 Bxample Reactions
== o kel I Fiter
HE e e i B Lezciing
all 3 YIREY M Pubing L
= 3 (vt M Thickener =
E El 853 65 23] 22 oI Concentrate
g B 755 722 I End solution
= g water st I Fitrate
EN P 7200 67 o Leaching output
el 13.2 126 o Leaching residue
2 (= o Offgas
= o Oxygen
=2 ol Slurry to leaching
al 3 I Suffuric acid
e Table 1
— =2 [F] Tahia 1n =
i - iy
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HSC Basic
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