Why Reactivity Changes Across the Table

Linking electronic configuration to macroscopic chemical behavior.
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The U-Curve of Chemical Reactivity

Reactivity at left: Reactivity at right:
metals lose electrons non-metals gain
electrons

Lowest reactivity:
transitioning elements

Vv

Chemical Reactivity

Position in Period

High reactivity manifests in fundamentally opposite ways

depending on which end of the table an element occupies.
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The Left Extreme: The Electron Losers

Cation Formation: X = X' + e~

« Elements on the extreme
left have the largest atomic
radii in their period.

« This distance from the
nucleus results in the
lowest ionization
enthalpy.

« The macroscopic result is
rapid, aggressive loss of
electrons to achieve a
stable configuration.
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The Right Extreme: The Electron Gainers
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« Elements on the extreme
right have the smallest
atomic radii in their period.

« This intense nuclear pull
results in the highest
negative electron gain
enthalpy.

« The macroscopic result is
the aggressive capture of
electrons to complete the
valence shell.

Anion Formation: X + e~ = X~




The Character Shift A

TopAll

As ionization enthalpies rise and atomic radii shrink from left to right, the fundamental
physical nature of the elements inverts.

Metallic character decreases across period

Non=metallic character increases across period

The crossover point in the center gives rise to metalloids/semi-metals—
elements exhibiting a blended physical and chemical character.




The Oxide Trend: A Chemical Litmus Test é%

An element’s reaction with oxygen provides ultimate proof of its metallic or non-metallic
character. The nature of the resulting oxide follows a strict periodic gradient.

: _ Amphoteric / Acidic Oxides
Basic Oxides :
# Neutral Oxides # (Extreme Right

(Extreme Left Metals) (Center Elements) Non-Metals)

Behavioral Warning: Amphoteric oxides act as basic with acids and acidic with bases
(e.g., Al,O5). Neutral oxides (e.g., CO, N,O) display neither basic nor acidic properties.



Proving the Trend with Water A
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Dissolving these extreme oxides in water reveals their true nature.

Extreme Left (Basic) Extreme Right (Acidic)

Na,0 + H,0 - 2NaOH Cl,0, + H,0 - 2HC10,

Sodium oxide reacts with water Dichlorine heptoxide reacts with
to yield Sodium Hydroxide, a water to yield Perchloric Acid, one
remarkably strong base. of the strongest known acids.




Synthesis: The Reactivity Matrix A
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Left Extreme The Center Right Extreme
(Group 1) (Group 17)
Electron Loses electrons Gains electrons
) . Shares electrons :
Action easily aggressively
Dominant : . Metalloid / Highest
Character Highest Metallic Semi-metal Non-Metallic
Oxide Nature  Strongly Basic Amphoteric or Strongly Acidic
Neutral

Periodicity is simply a macroscopic manifestation of atomic size and electron exchange.

All chemical and physical properties trace back strictly to electronic configuration.
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