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24. Elements Module

The basic chemical and physical properties of the elements have a decisive effect on the
thermochemical properties of compounds. For example, the electronegativity values of the
elements have a strong effect on the chemical bonds between the elements in all chemical
compounds. Therefore, the periodic system of elements sets the base for thermochemistry.

The Elements module offers an element database in spreadsheet format with some 56
different element properties, see Fig. 2. Users can easily add their own data to this table in
the same way as in MS Excel applications. This data may be saved for later use by
selecting File Save. The default name of the workbook is Element4.ele.

Diagram enables the user to draw illustrative diagrams on the basis of the selected
property. Density has been selected in the example shown in Fig. 3.

The diagram shows at a glance the greatest and smallest values in the periodic system.
The exact number values behind the spheres may be shown by clicking the element square
or label in the diagram. The diameter of the sphere shows the magnitude of the value
compared to the maximum value. The maximum value creates a sphere, which fits exactly
in the element box in Fig. 3.

The Fix Left 3 Columns selection, Fig. 2, fixes the two left columns. This makes it possible
to see the property headings and units for all the elements when scrolling the element
sheet.

The normal copy and paste properties as well as format and printing functions are available

as in other HSC modules. The workbook form may be resized by dragging the form
boundaries using the mouse or from the icons at the top right corner of the form.
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Fig. 1. Periodic chart first page.
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1 Property Units _ Diagram H He Li Be B i
| 2 Atomic Number TRUE 1 2 3 4 5
| 3 Symbol FALSE H He Li Be B
| 4 Name FALSE Hydrogen Helium Lithium  Beryllium Boron
| 5 Atomic Weight g/maol TRUE 1.0079 4.0026 6.9410 9.0122 108110
| 6 _ Oxidation States, Most Stable FALSE 1 - 1 2 3
| 7 Oxidation States FALSE 1 - 1 Z 3
| 8 Density g/ml TRUE 0.0899 0.1787 0.53 1.85 2.34
| 9 |Electron Configaration FALSE Is! 1s2 152251 152252  1s2252pl| |
| 10 Melting Point K TRUE 14.025 0.95 453.7 1560 2300
| 11 Melting Point Pressure atm 1 26 1 1 1
12 Boiling Paint K TRUE 20.268 4.215 1615 2745 4275
13 |Electronegativity TRUE 22 - 0.98% 1.57 2.04
14 Heat of Vaporization kd/maol TRUE 0.44936 0.0845 14592 292.4 489.7
15 'Heat of Fusion kJ/mol TRUE 0.05868 - k) 12.2 50.2
16 Electrical Conductivity E6/(ochm*em) TRUE - - 0.108 0.313 1.00E-12
17 Thermal Conductivity WiHem*K) TRUE 0001815 0.00152 0.847 2 0.27
18 Specific Heat Capacity J{g*K) TRUE 14.304 5.193 LX) 1.82 1.02
19 First lonization Potential v TRUE 13.598 24587 5.392 9.322 8,208
20 | Atomic Volume ml/mol TRUE 14.4 - 13.1 3 4.6
21 Atomic Radius A TRUE 0.79 0.49 2.05 1.4 117
22 Covalent Radius A TRUE 0.32 0.93 1.23 0.9 0.82
23 Crystal Structure I 1l FALSE hexagonal hexagonal ady centered  hexagonalombohedral  he
| 24 Acid-Base Properties FALSE amphoteric basic amphoteric acidic
25 Year when discovered FALSE 1766 L &68 1817 1798 1E08
| 26 Color FALSE colorless  colorless si o woor brown ¢
| 27 Color RGB-number RGB FALSE 16777215 16777215 | 65535 1t
28 |Solability in Cold water g/100ml FALSE |m3, 1.91(25) cm31.94(25) cm3 decomposes  insoluble  insoluble it
| 29 ' Solubility in Hot Water g/100ml FALSE {m3. 1 89(50) cm3 21(75) cm3 - decomposes  insoluble i
| 30 Magnetic Susceptibility E-6egs TRUE 398 -1.88 14.2 -9 -6.7 (gra
| 31 Atomic Electron Affinity eV TRUE  [754195,0.754209  not stable 0.618  not stable 0.277
| 32 Tonic Radii in Crystals (Oxidation state) A FALSE (+1); 4; 0.59(+2); 4; 0.27 -
<[ i r
Qutotec | Exit [Fix Left 3 Columns|

Fig. 2. The Elements module contains several basic element properties. The selected property can
be illustrated in graphical format by pressing Database.
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Fig. 3. The properties of the elements may be illustrated in graphical format. The values of the
properties can be shown by double-clicking the element. Show Legend is activated as well as Hide

Data.
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