Lesson Overview
Secondary Periodic Properties

Objective: The student will be able to describe the
secondary periodic properties in terms of the periodic law.

L n line:

I. Density

I1. Valence Electrons

ITI. Oxidation Numbers

IV. Acid-Base Properties
V. Melting & Boling Points
VI. Colors



Density

The most dense elements are located in the center of the
periodic table.

1stseries| K | Ca | Sc

Ga | Ge | As | Se | Br | Kr

2nd series | Rb | Sr In | Sn | Sb | Te I Xe

3rd series | Cs | Ba TI | Pb | Bi | Po | At | Rn

3B 4B 5B 6B 7B =<—8B—> 1B 2B

Osmium and Iridium are the
densest. (They trade off for
1st place!)




Valence Electron Trend
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Oxidation Number Trend



What about an element like silicon?
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Oxidation Number Trend
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<— Increasing basicity

Acid-Base Properties

Increasing acidity —
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Acid-Base Properties

+2 +3 +6
Cr(OH), Cr(OH); CrO,(OH),
Basic Amphoteric Acidic

Increasing strength as a proton donor ———

The acid-base nature of multivalent metals is as
variable as their oxidation numbers.



Melting Point & Boiling Point
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Tungsten (W) has highest melting point of all metals. Carbon
is the highest of all elements.

We will primarily discuss the period (and rarely
the group) trend.



~o MELTING POINT
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The Color Wheel & Color Theory
(it's not just for art class)
650 nm 600 nm

560 nm

430 nm — /_ ,~490 nm

An object will have a particular color because (1) it reflects light
of that color, or (2) it absorbs light of the complementary color.



Potential energy

A Molecular Approach
to the Color Trend
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Isoelectronics
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