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Introduction

Understanding the concept of electronegativity (EN) is fundamental in chemistry, especially when
analyzing how elements interact and bond with each other. Electronegativity refers to the tendency of an
atom to attract electrons towards itself when bonded with other atoms. When comparing multiple
elements, arranging them based on their electronegativity values can reveal much about their chemical

behavior, bonding preferences, and reactivity.

In this article, we will focus on the set of elements comprising iodine (I) and bromine (Br). By only using
the periodic table, we will determine their relative order of increasing electronegativity. This process
involves understanding periodic trends, such as how electronegativity varies across periods and down

groups, and applying this knowledge to accurately arrange the elements.

Understanding Electronegativity and Its Trends

‘What Is Electronegativity?

Electronegativity is a dimensionless quantity, often measured on the Pauling scale, that indicates an atom’s
ability to attract shared electrons in a chemical bond. The higher the electronegativity, the stronger the
atom pulls electrons toward itself.

Periodic Trends in Electronegativity

Electronegativity exhibits predictable variations across the periodic table:

- Across a Period (Left to Right): Electronegativity increases. This is because atoms gain protons in the
nucleus, increasing positive charge, which attracts electrons more strongly.

- Down a Group (Top to Bottom): Electronegativity decreases. As atoms gain more electron shells, their

outer electrons are farther from the nucleus, reducing the attraction.



The Electronegativity Scale

The Pauling scale assigns numerical values to elements:
| Element | Electronegativity (Pauling Scale) |

S S —— |

| Iodine (I) | 2.66 |

| Bromine (Br) | 2.96 |

Note: These values are approximate and can vary slightly based on different sources, but they are consistent

enough for comparison.

Position of Iodine and Bromine on the Periodic Table

Locating Iodine and Bromine

- Bromine (Br): Group 17 (Halogens), Period 4
- Iodine (I): Group 17 (Halogens), Period 5

Both are halogens, which are known for high electronegativities, but their positions in different periods

influence their respective EN values.

Periodic Table Trends for Halogens

- Halogens occupy Group 17 and are known for increasing electronegativity as we move upward within
the group.

- The trend within the halogen group:

Iodine (I) — lower electronegativity

Bromine (Br) — higher electronegativity

Fluorine (F) — highest among halogens

Arranging I and Br Based on Electronegativity

Step 1: Understand the Relative Positions

- Bromine is in Period 4

- Iodine is in Period 5



Given the periodic trend, electronegativity decreases as we move down a group. Therefore, within the

halogen group:

- Bromine, being in a higher period (Period 4), will have a higher electronegativity than iodine, which is

in Period 5.

Step 2: Use Electronegativity Values

From standard data:

- Bromine (Br): approximately 2.96
- Iodine (I): approximately 2.66

Step 3: Arrange in Order of Increasing EN

Based on the data:

- Todine (2.66)
- Bromine (2.96)

Order of increasing electronegativity: I < Br

Implications of the Arrangement

Chemical Behavior

- Iodine (I): Slightly less electronegative, thus less effective at attracting electrons in bonds compared to
bromine.

- Bromine (Br): More electronegative, indicating it has a stronger pull on shared electrons, influencing its
reactivity and bonding characteristics.

Bonding Tendencies

Since electronegativity influences bond polarity:

- Bonds involving bromine tend to be more polar than those involving iodine.

- In compounds like hydrogen halides (HX), the H-Br bond is more polar than H-L

Reactivity Trends

- Halogens with higher electronegativities tend to be more reactive in certain types of reactions, especially



electron transfer processes.
- Bromine, with higher EN than iodine, exhibits different reactivity profiles, often being more reactive in

certain oxidation reactions.

Practical Applications in Chemistry

Predicting Bond Polarity

Knowing the order of electronegativities helps predict which atom in a bond will attract shared electrons

more strongly:

- I-Br: Bromine will attract shared electrons more, making the bond polar with a partial negative charge

on bromine.

Understanding Reactivity and Bond Strength

- The strength and polarity of bonds influence reactivity patterns.

- Bromine’s higher EN suggests that compounds involving bromine often exhibit different chemical
properties compared to iodine.

Chemical Synthesis and Material Design

- Selecting elements based on their electronegativities allows chemists to tailor reactions, synthesize desired

compounds, and design materials with specific properties.

Summary

To sum up, when arranging elements based solely on their electronegativities using the periodic table:
- Recognize the periodic trends: EN increases across a period and decreases down a group.

- Identify the positions of the elements in the periodic table.

- Use known EN values or approximate from trends to compare.

Applying these principles to Iodine (I) and Bromine (Br):

- Iodine has a lower EN (~2.66) because it is in a lower period.

- Bromine has a higher EN (~2.96) due to being in a higher period.

Final order: Iodine < Bromine in terms of electronegativity.



This understanding aids in predicting chemical behavior, bond polarity, and reactivity, which are essential

in both academic studies and practical applications in chemistry.

Additional Resources
For further study, consider exploring:

- The full set of electronegativity values across the periodic table.
- Trends of electronegativity within other groups and periods.

- How electronegativity influences molecular geometry and physical properties.

Conclusion

Using only the periodic table to analyze and arrange elements based on their electronegativity is a
fundamental skill in chemistry. Recognizing the periodic trends and understanding the positions of
elements like iodine and bromine allow scientists and students to make accurate predictions about their
chemical interactions. This systematic approach enhances comprehension of chemical bonding and

contributes to a deeper understanding of the periodic table's structure and utility.

Note: Always consult reputable sources or standard data tables for precise electronegativity values when

performing detailed chemical analyses.

Frequently Asked Questions

Using the periodic table only, arrange I and Br in order of increasing

electronegativity (EN).

Br, I

Which element has a higher electronegativity: I or Br?

Br



In the set of elements I and Br, which one is more electronegative?

Bromine (Br)

Based on periodic trends, should I or Br have a higher electronegativity?

Bromine (Br) has a higher electronegativity than lodine (I).

Arrange I and Br from lowest to highest electronegativity.

Iodine (I), Bromine (Br)

Considering periodic table trends, which element is more likely to attract

electrons: I or Br?

Bromine (Br)

In terms of electronegativity, is I or Br more reactive?

Bromine (Br) is more electronegative and typically more reactive in halogen reactions.

Does the periodic table indicate I has a lower or higher electronegativity
than Br?

Lower

If you compare I and Br, which element is further to the right on the
periodic table?

Bromine (Br)

From the periodic table, determine which element has the lower EN: I

or Br.

Iodine (I)

Additional Resources

Using The Periodic Table Only, Arrange The Elements In Each Set In Order Of Increasing EN
(Electronegativity)



Understanding how elements relate to each other in terms of their electronegativity (EN) is fundamental
to grasping chemical behavior and reactivity. When tasked with arranging elements solely based on their
positions in the periodic table, especially in order of increasing EN, it offers a strategic and insightful way to
analyze chemical properties without relying on numerical data. This approach emphasizes the periodic
trends that govern electronegativity, providing a clear, visual method to compare elements such as lodine

(I), Bromine (Br), and others.
In this guide, we will explore how to utilize the periodic table to organize elements in order of increasing
electronegativity, focusing on the specific example of I, Br, and other related elements. We'll also delve

into the fundamental periodic trends, practical steps for arrangement, and additional tips for tackling similar

problems efficiently.

Understanding Electronegativity and Its Periodic Trends

Before diving into the arrangement process, it’s crucial to understand what electronegativity is and how it

varies across the periodic table.

‘What is Electronegativity?

Electronegativity (EN) is a measure of an atom's ability to attract electrons toward itself when bonded with
another atom. Elements with high EN tend to attract shared electrons more strongly, often leading to polar
covalent or ionic bonds. Conversely, elements with low EN are less inclined to attract electrons, favoring
metallic bonding or less polar covalent bonds.

Periodic Trends in Electronegativity

Electronegativity exhibits predictable periodic trends:

- Across a Period (Left to Right): EN increases due to increasing nuclear charge, which pulls electrons
closer to the nucleus.

- Down a Group (Top to Bottom): EN decreases because additional electron shells increase atomic size and

shield the nucleus from attraction, reducing EN.

Understanding these trends allows us to use the periodic table as a map for predicting relative

electronegativities.

Step-by-Step Guide: Arranging Elements in Order of Increasing EN Using the Periodic Table

Let's apply these principles to arrange the elements I (Iodine) and Br (Bromine) in order of increasing EN,



along with other relevant elements if provided.

Step 1: Identify the Elements’ Positions in the Periodic Table

Locate each element on the periodic table:

- Iodine (I): Group 17 (Halogens), Period 5

- Bromine (Br): Group 17, Period 4

- Other elements (if any): For example, Chlorine (Cl), Fluorine (F), etc.

Step 2: Recall the Periodic Trend for Electronegativity

- Elements higher up in a group generally have higher EN.
- Elements to the right in a period have higher EN.

Step 3: Use the Positions to Determine Relative EN

- Between I and Br:

- Br is in Period 4, Group 17

- I is in Period 5, Group 17

- Since iodine is below bromine in the same group, Br has higher EN than L

- If other elements are introduced:

- For example, Fluorine (F): Period 2, Group 17, the highest EN among halogens.
- Chlorine (Cl): Period 3, Group 17, EN higher than Br and L

Step 4: Arrange in Increasing EN

Based on their positions:

- Iodine (I): Lower in Group 17, farther down — lower EN

- Bromine (Br): Higher in Group 17, above I = higher EN

So, the order from least to most electronegative is:

I (Iodine) < Br (Bromine)

Step 5: Confirm with Known Trends (Optional)

Although the question asks to rely on the periodic table only, it's good practice to confirm with known or

approximate EN values:

| Element | Approximate EN |



|-mmmmme e e |
| Todine (1) | 25 |
| Bromine (Br) | 2.8 |

This confirms the arrangement.

Practical Examples and Extended Analysis

Example Set 1: [, Br, CI, F

Arrange in order of increasing EN:

1. Iodine (I): EN = 2.5

2. Bromine (Br): EN = 2.8

3. Chlorine (Cl): EN = 3.0

4. Fluorine (F): EN = 4.0

Order: I <Br <Cl<F

Example Set 2: Elements Across Different Groups

Suppose you are given elements such as Sodium (Na), Chlorine (Cl), and Oxygen (O):
- Na: Alkali metal, low EN (~0.9)

- Cl: Halogen, moderate to high EN (~3.0)

- O: Chalcogen, higher EN (~3.5)

Order: Na<Cl <O

Special Considerations

- When elements are in the same group, the one higher up has higher EN.

- When elements are in different periods but similar groups, the element in the higher period has lower
EN.

Additional Tips for Using the Periodic Table Effectively

- Memorize the general trend: EN increases from left to right and decreases from top to bottom.

- Identify the group and period: This helps predict relative EN without memorization.



- Use the periodic table as a visual guide: Think of the table as a map to determine relative
electronegativities.

- Remember exceptions are rare: The periodic table's trend is generally reliable.

Common Pitfalls and How to Avoid Them

- Confusing atomic number with electronegativity: Higher atomic number does not necessarily mean
higher EN.

- Ignoring the trend across periods and groups: Always consider both when comparing elements.

- Overlooking the position within a group: Elements higher in the group have higher EN than those

below.

Summary

Using the periodic table only to arrange elements in order of increasing electronegativity is an effective
and logical approach rooted in the fundamental periodic trends. By locating each element on the table,
understanding their group and period positions, and applying the general rules of periodic trends, you can

accurately order elements like Iodine and Bromine without needing precise numerical values.

This method not only simplifies the process but also deepens your understanding of the relationship
between an element's position and its chemical properties. Whether tackling exam questions or analyzing
chemical reactions, mastering this approach will significantly enhance your proficiency in chemical

reasoning.

In conclusion, always remember:

- Electronegativity increases across a period (left to right).

- Electronegativity decreases down a group (top to bottom).

- Elements higher in the same group have higher EN.

- Elements further to the right in the same period have higher EN.

Applying these principles systematically ensures a reliable and insightful way to compare and arrange

elements based solely on their periodic table positions.
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