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Reaction-WebPlus 

Reaction-WebPlus is part of the Fact-Web series of internet modules that 

offer free access to the                   thermochemical software and  

databases. 

 

Reaction-WebPlus accesses only compound data stored in FactPS – the 

            pure substances database.   It assumes all gases are ideal and 

ignores expansivities and compressibilities of solids and liquids.  

 

In the Reaction module of the full                  package data may also be 

retrieved from private and other databases. Spreadsheets can be 

generated and figures plotted that then may be exported into other 

applications such as Excel. For details visit www.factsage.com. 
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Reactants Window : entry of a pure species -1 

Reaction-Web has two windows – Reactants Window and Table Window 

Entry of reactant species 

Reaction-Web can only access compounds (not solutions). 

All calculations shown here use the FactPS compounds database. 

Here in the Reactants Window the reactant is 1 mol Cu 

Go to the Table Window 

Add a Reactant Add a Product 

Select the units 

of temperature, 

mass, energy, 

pressure, volume 

Cu phases are in 

their standard states 

i.e. pure at unit P. 
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Table Window : thermodynamic properties of a species - 2 

Summary of the  

Reactants Window 

The table also 

display transitions Return to the Reactants Window 

A multiple entry for T:  

min, max and step.   
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Most stable phase : Gibbs energy minimization - 3 

Phase with lowest Gibbs energy is the most stable. 

-71236.5 J 

-216494.2 J 

1358.00 K 2846.16 K 

Points on the solid lines 

for P = 1 atm are given 

in column «T» and «G» 

of the previous Table 

Window for copper. 
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Isothermal standard state reaction : oxidation of copper - 1 

Entry of an isothermal standard state reaction:   

4 Cu + O2  = 2 Cu2O 

Go to the Table window 
Non-standard states 

checkbox is not selected 

Isothermal “T” 

throughout  

Add reactant O2 Add product Cu2O 
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Oxidation of copper at various temperatures - 2 

The equilibrium constant column appears for an isothermal standard state reaction. 

DGº
 
= -RT lnK. At 1500K, K = 1.0155x104, DGº

 
= - 8.3145 x 1500 x ln(K) = -115.06 kJ 

Entry:  Tmin= 300K,  

Tmax= 2000K , step = 300K. 
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aCu2O(s) = 1 
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Chemical equilibrium :  isothermal non-standard state oxidation - 1  

aCu(s) = “X” 

PO2(g) = “P” 

Non-standard states 

For simple chemical equilibrium: 
 

D  D     

2

2

2

0

4
ln

Cu O

Cu O

a
G G RT

a P
and DG0 = -RT ln Keq 

4 Cu(s,aCu(s))  + O2 (g,pO2)    =   2 Cu2O (s,aCu2O(s)) 

For “Activity” enter a 

value or  “X”. 

For “Pressure” enter 

a value or  “P”. 
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Chemical equilibrium : isothermal non-standard state oxidation - 2 

PO2(g) = “P” 
aCu(s) = “X” 

Standard state 

T = 1000 K  

PO2(g) = 1.0 atm 

aCu(s) = 1.0 

Equilibrium 

T = 1000 K  

aCu(s) = 1.0 
DG      = 0  

Table provides DG using: 
 

D  D   
 

0

4

1
lnG G RT

X P
and 

4

1
eqK

X P
when DG = 0. 

At 1000 K,  

DGo = -191.16 kJ 

Equilibrium:  DG = 0, T = 1000 K,  

PO2(g) (equilib) = 1.0359x10-10 atm,  aCu(s) (equilib) = 1.0 
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Chemical equilibrium : isothermal non standard state oxidation - 3 

PO2(g) = “P” 
aCu(s) = “X” 

Standard state 

T = 1000 K  

PO2(g) = 1.0 atm 

aCu(s) = 1.0 

Equilibrium 

T = 500 - 1000K  

PO2(g) = 1.0 atm 
DG      = 0  

Equilibrium:  DG = 0, T = 500 - 1000 K,  

PO2(g) (equilib) = 1 atm,  aCu(s) (equilib) = calculated 

Two requirements for equilibrium:  

DG = 0 and Isothermal Reaction 

At 1000 K,  

DGo = -191.16 kJ 
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Reaction-Web accesses the Al phases  

stored in the FactPS compounds database. 

Here in the Reactants Window the reactant is 1 mol Al 

at 298 K and the product is 1 mol Al at temperature “T” 

Heating Al from 298 K to the temperature T - 1 

For “Temperature” 

enter a value or  “T”. 

T(initial) = “298” 

T(final) = “T” 

Al(298 K)   =    Al(T) 

The Al phases are in 

their standard states 

(pure, 1 atm) 
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Heating Al from 298 K to the temperature T - 2 

The equilibrium constant is 

not displayed because this is 

a non-isothermal non-

equilibrium calculation.   

Entry:  Tmin=300K,  

Tmax=1300K , step=100K. 

Reference data for Al(s): 

table of HT – Href(298) 

At 933.45 K  G(Al(s)) = G(Al(l))  

Al(s) is in equilibrium with Al(l) . 

Fusion : Al(s)  Al(l) at 933.45 K 

DH°fusion = Tfusion• DS°fusion 

= 933.45 x11.475  = 10711.0 J 
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Heating Al :  FactSage graphical display - 3 

933.45 K 

solid 

liquid 

D  
933 T

0

T p fusion p
300 933

H = C (solid) dT +ΔH + C (liquid) dT

D 
T

T p
300

H = C (solid) dT

=10711.0 Jo

fusionΔH

17938 J 
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Reaction-Web 

is not equiped 

to plot the 

results.  Here 

the graphical 

display is 

created by 

running 

Reaction in 

FactSage. 

298 

298 
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Computation of Cu liquidus in an ideal binary system - 1 

Cu(aCu(s)=1)   =    Cu(aCu(liq)) 

For an ideal liquid aCu(liq) = XCu(liq) 

Non-standard states 

For “Activity” enter 

a value or  “X” 

aCu(solid)= 1, 

 pure solid copper 

aCu(liquid)= X 

Ideal liquid 
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Computation of Cu liquidus in an ideal binary system - 2 

Cu(aCu(s)=1)   =    Cu(aCu(liq)) 

Calculated activity (= Xcu(liq)) of Cu(liquid) in equilibrium 

(DG=0) with pure Cu(solid) at various temperatures T. 

Entry: T = 500 - 1000K , DG  = 0  

“T” appearing in this column 

indicates the Cp(T) data have 

been extrapolated outside the 

reported Cp(T) range – see 

Compound-Web for Cp(T). 

Two requirements for equilibrium:  

Isothermal Reaction and DG = 0 
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Computation of Cu liquidus : FactSage graphical output - 3 

Calculated activity of Cu(liquid) in equilibrium (DG=0) 

with pure Cu(solid) at various temperatures T. 

Liquid 

Liquid + Solid 

Liquidus line 

For an ideal solution: 

aCu(liquid) 
= XCu(liquid) 

Reaction-Web 

is not equiped 

to plot the 

results.  Here 

the graphical 

display is 

created by 

running 

Reaction in 

FactSage. 
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Adiabatic reaction : combustion of CH4 - 1 

The reaction is non-isothermal (except 

when T = 25oC).  Hence Keq will not 

appear as a column in the Table Window 

1 CH4(g, 25oC)   +  2 O2 (g, 25oC)    = 2 H2O(g, T)   +  CO2 (g,T) 

This a simple combustion reaction 

with H2O and CO2 products.  At high 

T other species may be more stable. 

The Reactants 

are at 25oC . 

The Products are 

unspecified at  T. 

The Phase of 

 each Species 

 is specified  
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Adiabatic reaction: DH = 0 

Adiabatic flame temperature = 4936.54oC 

Adiabatic reaction : combustion of CH4 - 2 

Entry:  Tmin= 1000oC,  

Tmax= 7000oC , step= 1000oC 

Entry:  D H = 0 

Exothermic : DH < 0 

- heat is given off   

Endothermic : DH > 0  

- heat is required  

The assumed  products of 

combustion are H2O and 

CO2 .  At high temperatures 

other gas species will be 

stable – use Equilib.   

Setting DG = 0 serves no useful purpose.  The reaction 

 is non-isothermal and so equilibrium is not possible. 

“T” denotes 

extrapolated 

Cp(T) data 
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Aqueous applications : H2 reduction of aqueous Cu ion - 1 

Reaction-Web Plus  7.1   

1 Cu[++](aq, mCu++, T)  + 1 H2 (g, PH2 ,T)  = 1 Cu(s, T)  + 2 H[+](aq, T) 

Non-standard states 

H2(g) pressure  

is “P” atm. 

The molality of Cu2+ 

is given by “X”. 

The phase of 

 each species 

 is specified  
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Aqueous applications : H2 reduction of aqueous Cu ion - 2 

EMF of Cu/Cu[++] electrode 

with respect to standard 

H2/H[+] electrode at 25° C 

 E=-DG/nF, F (= 96485 C/mol) is the Faraday constant. 

Reaction-Web Plus  7.2   

Entry:  T= 25oC, P= 1 atm 

mCu[++]= 0.2 – 1, step= 0.2 

Entry:  T= 25oC,  

P= 0.2 - 1 atm, DG = 0 

Equilibrium molality mCu[++] at various PH2
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Effect of high pressure : graphite to diamond transition - 1 

Where available, density data for solids and liquids are employed in Reaction 
(the “VdP” term) although their effect only becomes significant at high pressures. 

1 C(graphite, T,P)   = 1 C(diamond, T,P)  

The Reactants 

and Products are 

unspecified at “T” 

and “P” 

The reaction is isothermal.  Hence equilibrium can be 

calculated by setting DG = 0 in theTable Window 

The phase of 

 each species 

 is specified  

Non-standard states 

Here “P” is the  

hydrostatic pressure  

above the solids. 
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The volume of diamond is smaller than graphite.  Hence, at high P, the “VdP” 

term creates a favorable negative contribution to the enthalpy change. 

In Reaction compressibility 
and expansivity data are 
NOT employed. 

At 1500 K and 42691 atm, graphite 

and diamond are at equilibrium (DG=0) 

Effect of high pressure : graphite to diamond transition - 2 

At 1500 K as P increases DG becomes 

more negative and the transition of 

graphite to diamond becomes 

thermodynamically more favorable. 

Entry:  T = 1500K, Pmin= 10000, 

Pmax= 90000, step=1000 atm. 


