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15. CELL EQUILIBRIA
&% Cell Equilibrium = =
File Edit “iew Ingert Delete Format  Units Calculate Help
| A |Pt Phase Data
SPECIES Temper. | Amount ‘< |Header:  [Platinum
Formula c* kmol %o _ | | Capacitance: |  100000.000
1 |Hydrogen 25000 22400 Type: Metal j
2 Hig) 22000 22,400 Electrode: Cathode EI
3 |Platinum 25000 1.0a0
4 [rt | 25000 1.000 Heading:
S| =P 22000 This is input file for the CELL =« |
6 |PHASE 3: 25000 62,500 program LI
T |HiD 25000 55500
8 |Hi+a) 25.000 Extra Balances:
9 |OHf-a) 25000 7000 13 1 ;I
10 |Ei+a) 25000 7.000 17 -4
11 (Platinum 25000 1.0a0 @ o
12 |Ft 25000 1.000
13 |e-(F1) 25.000
14 [Air 25000 105400
15 |Hig 25000 E3.000
16 (HiO(g) 25000 LI
17 |03g 25000 22.400 e
18 Temperature: ﬂ C
19 Pressure: 1.000 bar
f? +|[ C:\Hsc5\CellFucellice
Exit I Inz Row | Del Row I Inz Phasze Del Phasze I Save I Cell |

Fig. 1.Input data for the Cell program.

The CELL module calculates the equilibrium compositof an electrochemical cell
using the same calculation method as the GIBBSesolowever, the CELL module is
especially designed for electrochemical cell calttahs.

In addition to the phase compositions it also gitres electrochemical potentials of the
electrodes. The user gives input data for the Ckkagram in the Cell Equilibrium
window, see Fig. 1.

Brief Instructions:

In the Cell Equilibrium window you can give the utpdata required for the calculations
and save the input data for the CELL program. Yan see examples of the data by
selectingOpen from theFile menu. Please do this before making your own ififms for
CELL.

1. You can move in the spreadsheet using the nmuaeow keys.
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If you want to edit the cell double click withet mouse or simply start typing. Use
Esc keyto undo typing.

When you are satisfied with the formula or numipeessEnter, Down or Up
keys You can also click another cell with the mouse.

Type the name of the first species into the gamlumn. Note that you must start
filling in the spreadsheet from the first row.

You can first type all species and then edittémeperature and amount values, or
you can give these values after every species mapue

You can toggle between degrees Celsius and i&ehy selecting or K from the
Units menu and from moles to kilograms (or Rifor gases) by theol selection.

You must divide the species into phases in #mesway as described in normal
equilibrium calculations, see examples in Chapfep.1

Every phase must have its own phase row. Altiggeunder this phase row until
the next phase row belong to this same phase.

For every phase you must at least specifyyge (Gas, Liquid, ...). You must also
specify the Anode and Cathode phases. You cangalsca name and capacitance
for the phases.

If you want to change the order of speciesphimselnsert Row, Copy and Paste
or the Drag and Drop technique described in Ch&@tddiagram Graphics.

You can also insert and delete rows by predsméow andDel Row.

You can givdextra Balancesas a table or matrix in the Extra Balances Box. Fo
example:

13 1 ' Species 13: Oxidation number of e-(Pt)
17 -4 ' Species 17: Oxidation number of O2(g)
Q 0 ' Discharge amount: Q/F (mol)
Extra Balances makes it possible to calculate potentials of etetds and

chemical compositions of phases at different disphatates of an electrochemical
cell.

You must first define the species numbers, whiettrat the anode or cathode, as
well as their oxidation numbers. In the examplegety gas O2(g) is decomposed
on a cathode, its oxidation number is 2 * (-2) = The oxidation number of an
electron is always 1.

The discharge amount defines the amount of el@gtiriwhich is transferred from
anode to cathode in the equilibrium. By changing discharge amount you can
calculate potentials and compositions at differtBstharge states of the cell. Note:

Q = Amount of electricity in As (charge)
F = Faraday's constant, 96487 As/mol
When you are satisfied with the data, savg ftriessingSave

After saving you can go to the CELL-programpbogssingCell.



Antti Roine August 10, 2006 06120-ORC-T

Additional Information:

You can obtain more information on the CELL prograntd the thermodynamics in the
background usinglelp as well as from the original publications of theters 8.

15.1 Cell Module

BT Cell for Windows 1.0 I =]

Eile Bun Help

File name: C:A\Hsch\Cell\Fucell.ice
Qutput file name: CAHscb\Cell\Fucell.oce

| | | Maximum rounds: 200 |

| | |Limit: D < 5E-36 |

Fig. 2. Cell program.

The CELL-program calculates the equilibrium confajion of chemical and
electrochemical systems and cells, half cells, éedls, as well as secondary and primary
batteries.

For a complete cell with two or more electrodes, ttital charge and the amount of atoms
present in the system are not sufficient conditiamfisequilibrium. The additional
constraint used in the CELL routine is the so-chlSCHARGE EQUATION. This
describes how much charge can be transferred fnencdathode to the anode due to the
redox reactions taking place in the cell before eéqailibrium state is reached from the
initial equilibrium state, see the example fucedl.iThese constraints can be defined in
theExtra Balancesbox, see Fig. 1.

Running the program:

1. Open input data file with the optioRile|Open.."

2. Select the option Run|Calculaté’. The program will then calculate the
equilibrium state. If you want to change the numbériterations, choose the
"Run|Maximum rounds" option which gives the new bemof iterations. The
default value is 200. You may interrupt the caltolaby pressing any key or the
mouse button.
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3. Answer YES to the question "Do you want to segsilibrium data?" if you want
to save results in input data file format on the fEquil.ice”. Otherwise select NO.
4. You can return to the HSC Main menu by selectkig|Exit".

With the options File|View input file" and File|View output file" you can view the
input file and output file, respectively. You malg@ send files to the printer with the
Print option in the viewing window.



