Trends in The Periodic Table

1. Reactivity 

2. Atomic Size (atomic radius)

3. Size of Ions

4. Electronegativity (ENG)

5. Electron Affinity (EA)

6. Ionization Energy (IE)

Atomic Size

· as one goes down a family of elements the atomic radii increase because:

1. increasing the number of energy levels

2. Increasing the shielding effect

3. Although increasing nuclear charge as well which would tend to pull the electrons in more tightly the combined effect of #1 and #2 over-ride #3.

· As one goes across the period of elements, they get smaller in size because:

1. Nuclear charge increases.

2. The shielding effect stays since filling up electrons in the same energy level.
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Figure 2.13. Atomic size increases down a group
and decreases across a row in the periodic table.





Size of Ions

· Whenever an atom gains an electron, the size (volume) increases

· Reason: more repulsion is created among the electrons and they move slightly further apart.
· Whenever an atom loses as electron, the size (volume) decreases since there will be less repulsion among the remaining electrons and they are able to be pulled more tightly toward the nucleus.

Ionization Energy (IE)

The energy necessary to remove an electron from an atom.


Ex)
Na (g)  (   Na + (g)    +   e-
There exists 1st IE, 2nd IE, 3rd IE etc.

This is the energy necessary to remove the most loosely held electron from an atom, than the second most loosely held electron than the third etc.

Trends in IE

IE increases as one goes across a period of elements because of:

1. Nuclear charge

2. Distance of outer electrons to the nucleus decreases

3. Shielding effect stays constant

IE decreases as you go down a family because:

1. distance increases

2. shielding effect increases

3. nuclear charge increases but #1 & #2 over-ride #3.

[image: image2.png]Figure 2.16. This graph represents the first ionization energy

forthe main-group elements.




See figure 2.14 p.53
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Figure 2.17. lonization energy tends to decrease down a group
and increase across a period,




Electron Affinity (EA)

The energy released when an electron is added to an atom.

· EA increases as one goes from left to right across a period because:

1. the nuclear charge increases

2. the size of the atom decreases

3. the shielding effect stays constant

· as the nuclear charge increases and the volume of the atom decreases the atom will be able to pull an electron to itself with a greater force.

· ( more energy is given off when a smaller atom with larger nuclear charge receives an electron.

· Conversely, it will also take more energy to remove this same electron. (IE)

As one goes down a family the EA decreases because:

1. atomic size increases

2. shielding effect increases

3. the nuclear charge increases but #1 & #2 over-ride #3.

· ( a larger atom with many energy levels does not attract an electron to itself nearly as strongly as a small atom.

Ex)
F (g)  +  e-  (    F – (g)    +   energy
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Figure 2.19. Electron affinity tends to decrease down a group
and increase across a period.




Electronegativity (ENG)

The tendency of an atom to pull electrons toward itself in a bond with another atom

· atoms with high EA also have high ENG

· (the trend in ENG is exactly the same as the trend in EA for the same reasons

· ENG increases across a period and decreases going down a family

· Actual values were calculated by Linus Pauling

· The most electronegative element is fluorine

· The electronegativities of the inert gases are considered to be zero.

· Cs & Fr have the lowest electronegativity values

Toward a Modern Atomic Theory

Rutherford’s Model of the atom raised some difficult questions.

1. If the nucleus of an atom contained several positive protons that repelled each other, how did it stay together?

2. Why didn’t the negatively charged electrons rush toward and crash into the positively charged nucleus?
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Figure 2.13. Atomic size increases down a group
and decreases across a row in the periodic table.
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Figure 2.17. lonization energy tends to decrease down a group
and increase across a period,
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Figure 2.19. Electron affinity tends to decrease down a group
and increase across a period.
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