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Describing Elements in the Family of Alkali Metals and Period Three
Questions
1) How do elements in alkali metal family behave and compare?
2) What are the elements in period three, and what are the characteristics that they share?
3) What is the general trend of elements in the periodic table?
Hypothesis
· Elements in the Alkali metal family will show a similar trend in most of their features as one moves from the top to the bottom.
· Elements in Period three will show a similar trend in most of their features as one moves across the period from right to left.
· The characteristics of an element depend on its relative position in the periodic table.
Procedure
The alkali metal family was chosen from the periodic table. Several elements were then selected from that family, one at a time, by clicking each element's box on the table. The data about the elements were recorded on a table, followed by a review of how the elements compare. This procedure was repeated for elements in period three. A row of elements was clicked one at a time, and observations were made on the atomic number. Four elements were then selected randomly from the periodic table, and their masses recorded in a table. An explanation was then made on their masses relate to each other and their relative positions on the periodic table. Other explorations made in the periodic table include how movement down and across the periodic table impacted the elements' spatial placement.
Results
Table 1: Elements in Alkali Metal Family
[image: ]
Table 2:Elements in Period 3
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Table 3: Random Selected Elements
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Analysis and Conclusion
[bookmark: _GoBack]The alkali metal family elements include hydrogen, lithium, sodium, potassium, rubidium, cesium, and francium. Although hydrogen appears in this family, it shows distinct characteristics from the other elements in the family. It exists as a flammable gas at room temperature and consist of diatomic molecules. Lithium is the highest in the family that shows typical family features, while francium is the lowest. All of them except hydrogen are solids at room temperature, and their low electronegativity depicts their feature of being metals. Their low electron affinity indicates that they quickly lose their valence electrons.
Observation of their energy levels indicates that it increases by +1 as one moves down the elements' list. Hydrogen has one energy level, lithium has two energy levels, and it goes all the way to francium, which has seven energy levels.  The electron affinity decreases as one moves down the family, with hydrogen having the highest electronegativity and francium having the lowest; this indicates a reduced tendency to attract shared electrons as one moves down the family. The melting point decreases as one moves down the group, with lithium having the highest melting point and francium having the lowest. Hydrogen is an exception with a relatively lower melting point of -259 0C despite being the first one listed in the family. This trend is also the same for the boiling point. The electron affinity also decreases as one moves down the family. The ionization energy also decreases as one moves down the family, making it the hardest to lose an electron and easiest for francium to lose an electron.
A look at the elements in period three shows that they all have three energy levels, and their atomic number increases by +1 as one moves across the period. The period elements include sodium, magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, and argon. Their melting points and boiling points indicate that they are solids at room temperature, except chlorine and argon, which are gases at room temperature.
The elements in period three depict a general trend of decrease in melting and boiling point as one moves across the period from left to right. Their electronegativity increase as one moves across the period from left to right, with chlorine having the highest electronegativity. In contrast, argon does not have electronegativity value because it is a stable element. Ionization energy also increases as one moves across the period showing that it becomes harder to lose electrons. However, the electron affinity does not have a general trend, suggesting that the value depends on the individual element.
A random click of elements in the periodic table shows that their characteristic values are dependent on their position in the period table. For instance, carbon is relatively high in the periodic table compared to the three other selected elements. Its atomic number is lower than those in lower places, such as nitrogen with 7, oxygen with 8, and sodium with 11. The atomic number affects all the other elements, including its weight, energy levels, electronegativity, melting point, boiling point, electron affinity and radius.
Further exploration of the periodic table showed that elements are arranged to increase masses down and across the table. Elements with similar features are in the same family. From left to right, the atomic number of elements increases from one period to the next in a horizontal direction. 
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Element

Weight Atomic numberEnergy levels ElecetronegativityMelting pointBoiling point Electron Affinity 1st Ionization Energy Radius

Sodium 22.989769 11 3 0.93 97.794 °C 882.940 °C  52.8 kJ mol

‑

1. 1st: 495.8 kJ/mol 186 pm

Oxygen 15.999 8 2 3.44 −218.79 °C −182.962 °C 141 kJ/mol 1313.9 kJ/mol 152 pm

Nitrogen 14.007 7 2  3.04 −209.86 °C −195.795 °C

7 kJ mol

‑1

1402.3 kJ/mol 155 pm

Carbon 12.011 6 2 2.55 3642 °C 3642 °C 153.9 kJ mol

‑

1 1086.5 kJ/mol 170 pm

Random Elements
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Element Weight Atomic number Energy levels Elecetronegativity Melting point Boiling point Electron Affinity 1st Ionization Energy Radius

Hydrogen 1.008 1 1 2.2

-259°C -253°C

72.8 kJ/mol 1,320.0 kJ/mol 53 pm

Lithium 6.941 3 2 0.98 180.50 °C 1330 °C 59.6 kJ/mol 520.2 kJ/mol 182 pm

Sodium 22.989769 11 3 0.93 97.794 °C 882.940 °C

 52.8 kJ mol

‑1

. 1st: 495.8 kJ/mol

186 pm

Potassium 39.0983 19 4 0.82 63.5 °C 759 °C

48.4 kJ mol

‑1

 418.8 kJ/mol 227 pm

Rubidium (Rb) 85.4678 37 5  0.82 39.30 °C 688 °C

46.9 kJ mol

‑1

.

403 kJ/mol 248 pm

Cesium (Cs) 132.905 55 6 0.79 28.5 °C 671 °C 45.5 kJ mol

‑

1. 375.7 kJ/mol 343 pm

Francium 223 87 7 >0.79 27 °C 677 °C — kJ/mol. 1st: 393 kJ/mol 348 pm

Family- Alkali Metals
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Element Weight Atomic numberEnergy levels ElecetronegativityMelting point Boiling point Electron Affinity 1st Ionization Energy Radius

Sodium 22.989769 11 3 0.93 97.794 °C 882.940 °C  52.8 kJ mol

‑

1. 1st: 495.8 kJ/mol 186 pm

Magnesium 24.305 12 3

1.31

650 °C 1091 °C 0 kJ mol

‑

1 737.7 kJ/mol 160 pm

Aluminium 26.9815384 13 3

 1.61

660.32 °C 2470 °C 42.5 kJ mol

‑

1 577.5 kJ/mol 143 pm

Silicon 28.085 14 3

1.9

1414 °C 3265 °C 133.6 kJ/mol 786.5 kJ/mol 111 pm

Phosphorus 30.973 15 3

2.19

44.15 °C 280.5 °C

72 kJ mol

‑

1

1011.8 kJ/mol 180 pm

Sulfur 32.06 16 3

2.58

115.21 °C 444.6 °C 200 kJ mol

‑

1 999.6 kJ/mol 180 pm

Chlorine 35.45 17 3

3.16

−101.5 °C −34.04 °C 349 kJ/mol. 1251.2 kJ/mol 175 pm

Argon 39.95 18 3 - −189.34 °C −185.848 °C 0 kJ mol

‑

1 1520.6 kJ/mol 188 pm

Period Three Elements


