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Understanding the concept of metallic character is fundamental in the study of chemistry, particularly in
the context of the periodic table. In this detailed article, we will explore the principles behind metallic
character, analyze the given elements—Francium (Fr), Tin (Sn), Indium (In), Barium (Ba), and Selenium
(Se)—and determine their order of increasing metallic character. By the end, you will have a
comprehensive understanding of how to evaluate metallic properties and apply this knowledge to similar

elements.

What Is Metallic Character?

Metallic character refers to the tendency of an element to exhibit metallic properties such as high electrical
and thermal conductivity, malleability, ductility, luster, and the ability to lose electrons and form positive
ions (cations). Elements with high metallic character readily lose electrons, whereas non-metals tend to

gain electrons.

Key factors influencing metallic character include:

- Atomic size: Larger atoms tend to have more metallic character because their valence electrons are farther
from the nucleus and less tightly held.

- Nuclear charge: Greater nuclear charge can pull electrons closer, decreasing metallic character.

- Electronegativity: Elements with lower electronegativity usually exhibit higher metallic character.

- Position in the periodic table: Metals are generally found on the left and in the center, non-metals on the

right, with metalloids in between.

Trend Across the Periodic Table:
- Metallic character increases down a group.

- Metallic character decreases across a period from left to right.

This trend helps us compare elements from different groups and periods to determine their relative

metallicity.



Analyzing the Elements

Let's examine each element's position on the periodic table and their properties:

1. Francium (Fr)

- Position: Group 1 (alkali metals), Period 7
- Properties:

- Largest atomic radius among alkali metals
- Very low electronegativity (~0.7)

- Highly reactive

- Extremely rare and radioactive

- Metallic character: Very high, given its position as an alkali metal in group 1 and period 7.

2. Tin (Sn)

- Position: Group 14, Period 5

- Properties:

- Metal with moderate reactivity

- Typically exhibits +2 and +4 oxidation states

- Conducts electricity

- Not as reactive as alkali metals or alkaline earth metals

- Metallic character: Moderate, less than alkali metals but more than non-metals.

3. Indium (In)

- Position: Group 13, Period 5

- Properties:

- Post-transition metal

- Malleable and ductile

- Conducts electricity

- Less reactive than alkali and alkaline earth metals

- Metallic character: Less than tin, but more than non-metals like selenium.

4. Barium (Ba)

- Position: Group 2 (alkaline earth metals), Period 6

- Properties:

- Reactive metal

- Larger atomic radius compared to other alkaline earth metals
- Readily loses electrons to form Ba®" ions

- Metallic character: High, but less than alkali metals like francium.

5. Selenium (Se)
- Position: Group 16 (chalcogens), Period 4

- Properties:



- Non-metal or metalloid depending on allotropes
- Poor electrical conductor in some forms
- Tends to gain electrons in reactions

- Metallic character: Very low, approaching non-metallic properties.

Order of Metallic Character: Key Trends and Reasoning

Using the above information, let's establish the trend:

- Francium (Fr): As an alkali metal in group 1 and period 7, it exhibits the highest metallic character among
the given elements. Its large atomic radius, low ionization energy, and position at the bottom of group 1

contribute to this.

- Barium (Ba): An alkaline earth metal in group 2 and period 6. While highly metallic, it is less so than

francium because it is higher up in the periodic table.

- Tin (Sn): A post-transition metal in period 5. It has moderate metallic character, less than alkali and

alkaline earth metals.

- Indium (In): A post-transition metal in period 5, with less metallic character than tin but more than non-

metals.
- Selenium (Se): A non-metal or metalloid in period 4, with minimal metallic properties.
Therefore, the increasing order of metallic character is:

Se <In <Sn <Ba<Fr

Detailed Explanation of the Order

1. Selenium (Se)
- As a non-metal, selenium exhibits very low metallic character.
- It is more inclined to gain electrons rather than lose them.

- Its properties include poor electrical conductivity in some forms and high electronegativity (~2.55).

2. Indium (In)
- Slightly more metallic than selenium.
- A metalloid with some metallic properties, such as electrical conductivity.

- Tends to lose electrons but not as readily as metals.



3. Tin (Sn)
- A metal with more pronounced metallic properties.
- Known for its malleability, ductility, and good electrical conductivity.

- Used in soldering, indicating its metallic nature.

4. Barium (Ba)
- An alkaline earth metal, highly reactive, and tends to lose electrons easily.

- Has a larger atomic radius and lower ionization energy relative to smaller metals.

5. Francium (Fr)
- The most metallic element in this list.
- Its position in group 1 and period 7 makes it extremely reactive.

- It readily loses electrons, showcasing the highest metallic character among these elements.

Additional Factors Influencing Metallic Character

Understanding the metallic character isn't solely about position; some other factors include:

- Atomic Radius: Larger atoms tend to be more metallic.
- Ionization Energy: Lower ionization energy correlates with higher metallic character.
- Electronegativity: Lower electronegativity indicates a tendency to lose electrons.

- Reactivity: Elements that react readily, such as alkali metals, have high metallic character.
Comparison Summary:

| Element | Group | Period | Atomic Radius | Electronegativity | Metallic Character |
TN S S S ——— |

| Fr|1]7|Largest | ~0.7 | Highest |

|Ba|2]|6]Large | ~0.89 | High |

|Sn | 14 | 5 | Moderate | 1.83 | Moderate |

|In | 13 |5 | Smaller than Sn| 1.78 | Less than Sn |

| Se | 16 | 4 | Smaller | 2.55 | Very low |

Conclusion: The Order of Metallic Character

Based on the periodic trends, atomic properties, and the position of each element, the elements in

increasing order of metallic character are:

Se <In<Sn <Ba<Fr



This sequence reflects the fundamental principles of periodic trends, atomic structure, and the nature of
metallic properties. Recognizing these patterns allows chemists to predict the behavior of elements and

their compounds, which is essential in fields ranging from materials science to inorganic chemistry.

Practical Applications and Significance
Understanding metallic character aids in predicting element reactivity, bonding tendencies, and their

suitability for various applications:

- Electronics: Metals like tin and indium are used in soldering and semiconductors.

- Industrial processes: Barium compounds are used in paints and glass manufacturing.

- Radioactivity and research: Francium's rarity and radioactivity make it a subject of scientific interest.

- Environmental considerations: Selenium's non-metallic nature influences its role in biological systems and

environmental chemistry.

Summary

In summary, the elements' metallic character is ordered as:
Selenium (Se) < Indium (In) < Tin (Sn) < Barium (Ba) < Francium (Fr)
This order aligns with their positions in the periodic table, atomic properties, and known chemical

behaviors. Recognizing and applying periodic trends is crucial in understanding the reactivity and

application of elements across chemistry.

If you have further questions or need insights into specific properties or applications of these elements, feel

free to ask!

Frequently Asked Questions

‘What is the correct increasing order of metallic character for the elements
Fr, Sn, In, Ba, and Se?

The increasing order of metallic character is Se < Sn < In < Ba < Fr.



Why does Fr have the highest metallic character among the given

elements?

Francium (Fr) is an alkali metal located at the bottom of Group 1, making it highly metallic due to its large

atomic size and low ionization energy, which favor metallic properties.

How does the position of an element in the periodic table influence its

metallic character?

Generally, metallic character increases down a group and decreases across a period from left to right;

elements further down and to the left are more metallic.

Which element among Fr, Sn, In, Ba, and Se is least metallic, and why?

Selenium (Se) is least metallic because it is a non-metal or metalloid, with high electronegativity and non-

metallic properties, unlike the others which are metals or metalloids.

‘What is the significance of the note 'Note: 1' in arranging these elements?

The note likely indicates that the arrangement should be based on a specific criterion, such as increasing

metallic character, guiding the order from least to most metallic.

How does the metallic character of tin (Sn) compare to that of indium
(In)?

Tin (Sn) has greater metallic character than indium (In) because it is further down in Group 14, has a larger

atomic size, and exhibits more metallic properties.

Additional Resources

Arrange The Following Elements In Order Of Increasing Metallic Character: Fr, Sn, In, Ba, Se — thisis a
classic question that tests your understanding of periodic trends, especially metallic character,
electronegativity, and atomic structure. Understanding how to order elements based on their metallic
nature requires knowledge of their position in the periodic table, their electronic configurations, and their
general chemical behavior. In this article, we will explore the concept of metallic character in detail,
analyze each element—Francium (Fr), Tin (Sn), Indium (In), Barium (Ba), and Selenium (Se)—and then

systematically arrange them in order of increasing metallic character.

Understanding Metallic Character



‘What Is Metallic Character?

Metallic character refers to the tendency of an element to exhibit metallic properties such as good electrical
and thermal conductivity, malleability, ductility, shiny appearance, and the ability to lose electrons and
form positive ions (cations). Elements with high metallic character readily lose electrons during chemical

reactions, whereas nonmetals tend to gain electrons.
Periodic Trends Affecting Metallic Character
Several factors influence the metallic character of an element:

- Position in the Periodic Table: Metallic character increases down a group and decreases across a period
from left to right.

- Atomic Size: Larger atoms (with more electron shells) tend to be more metallic because their valence
electrons are farther from the nucleus and more easily lost.

- Ionization Energy: Elements with lower ionization energy lose electrons more readily, exhibiting higher
metallic character.

- Electronegativity: Lower electronegativity correlates with higher metallic character.

Understanding these trends is crucial for ranking elements based on their metallic nature.

Analyzing the Elements: Fr, Sn, In, Ba, Se
Let’s analyze each element in detail, considering their position, electronic structure, and general properties.
Francium (Fr)

- Position: Group 1 (alkali metals), Period 7

- Electronic Configuration: [Rn] 7s!

- Properties:

- Highly radioactive, rare, and unstable

- Largest atomic size among all elements

- Very low ionization energy

- Extremely high metallic character

- Implication: Francium is considered the most metallic because it is the bottom-most alkali metal with the
largest atomic radius and lowest ionization energy, making it highly eager to lose its single valence

electron.
Barium (Ba)

- Position: Group 2 (alkaline earth metals), Period 6



- Electronic Configuration: [Kr] 5s

- Properties:

- Strong metallic character

- Larger atomic size compared to lighter alkaline earth metals

- Lower ionization energy than lighter elements in the same group

- Implication: Barium exhibits significant metallic properties, though not as much as Francium.
Indium (In)

- Position: Group 13 (p-block), Period 5

- Electronic Configuration: [Kr] 4d' 5s* 5p'

- Properties:

- Metalloid with some metallic properties

- Moderate atomic size

- Higher ionization energy than alkaline earth metals

- Less metallic compared to alkali and alkaline earth metals

- Implication: Indium is a post-transition metal with moderate metallic character, less than Barium and

Francium.
Tin (Sn)

- Position: Group 14 (p-block), Period 5

- Electronic Configuration: [Kr] 4d' 5s* 5p*

- Properties:

- Post-transition metal

- Exhibits both metallic and non-metallic properties (metalloid)
- Higher ionization energy than Indium

- Less metallic than Indium

- Implication: Tin is less metallic compared to Indium due to its position further right in the periodic table.
Selenium (Se)

- Position: Group 16 (chalcogen), Period 4
- Electronic Configuration: [Ar] 3d" 4s* 4p*
- Properties:

- Non-metal

- Poor conductor, brittle solid

- High ionization energy

- Exhibits non-metallic behavior

- Implication: Selenium has very low metallic character; it is a non-metal.



Arranging Elements in Order of Increasing Metallic Character

Based on the analysis above, the order of metallic character aligns with their position in the periodic table

and their properties:

1. Selenium (Se) — Non-metal with very low metallic character

2. Tin (Sn) — Post-transition metal, moderate metallicity

3. Indium (In) — Post-transition metal, more metallic than Tin

4. Barium (Ba) — Alkaline earth metal, highly metallic

5. Francium (Fr) — Alkali metal with the highest metallic character

Final Order:

Se <Sn <In<Ba<Fr

Visualizing the Trend

Let’s understand each step with a focus on their properties:

- Selenium (Se): As a non-metal, it exhibits typical non-metallic properties—poor conductance, high
electronegativity, and high ionization energy.

- Tin (Sn): Transitioning into metals, tin is malleable and conducts electricity but less so than most metals.

- Indium (In): Slightly more metallic than tin, indium can conduct electricity and is used in semiconductors.
- Barium (Ba): A highly metallic alkaline earth metal, barium readily loses electrons, is soft, and conducts
electricity.

- Francium (Fr): The most metallic element, with properties akin to other alkali metals but on a much

larger, more reactive scale.

Additional Insights and Considerations

‘Why Does Atomic Size Matter?

Atomic size increases down a group due to added electron shells, making it easier for the atom to lose
electrons—hence, higher metallic character. Francium, with its large atomic radius, is the most metallic
among these elements.

Electron Loss and Ionization Energy

Elements with lower ionization energy tend to be more metallic. Francium's low ionization energy



facilitates electron loss, reinforcing its position at the top of the metallic character hierarchy.
Metallic Character in Different Groups

- Group 1 and 2: Show maximum metallic character; Francium and Barium fit here.
- Post-transition metals: Tin and Indium have moderate metallicity.

- Non-metals: Selenium exemplifies non-metallic behavior.

Summary Table

| Element | Group | Period | Metallic Character Rank | Key Properties |
(R N — N ——
| Selenium | 16 | 4 | 1 (least) | Non-metal, poor conductor |

| Tin | 14| 5| 2 | Post-transition metal, moderate |

| Indium | 13 | 5| 3 | Post-transition metal, more metallic |

| Barium | 2| 6 | 4 | Alkaline earth metal, highly metallic |

| Francium | 1|7 |5 (most) | Alkali metal, highly reactive |

Conclusion

In summary, when asked to arrange elements in order of increasing metallic character, consider their
position in the periodic table, atomic size, ionization energy, and general chemical behavior. In this case, the
correct order from least to most metallic is Se < Sn < In < Ba < Fr. Recognizing these trends helps not only
in solving such ranking questions but also in understanding the fundamental principles governing the

periodic table and element properties.

Remember: Metallic character is a continuum, and while trends provide a good guide, always consider

specific properties and electronic configurations for nuanced understanding.
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