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Chapter 2

Elements, Atoms, and the Periodic Table

Opening Essay
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2.1 The Elements

LEARNING OBJECTIVES
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Figure 2.1Samples of Elements

Gold is a yellowish solid, iron is a silvery solid, whle mercury is a silvery liquid at room temperature.
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Abundance
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Looking Closer: Phosphorus, the Chemical Bottleneck
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2.2 Atomic Theory
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Figure 2.2John Dalton

John Dalton was an English
scientist who enunciated the
modern atomic theory.
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2.3 The Structure of Atoms
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The Nucleus
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Figure 2.3The Geiger-Marsden Experimental Setup
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Experiments using this setup were used to investigate the structure of atoms.
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Figure 2.4RutherfordÕs Metal-Foil Experiments

Rutherford explained the results of the metal-foil experiments by proposing that most of the mass and the positive
charge of an atom are located in its nucleus, while the relatively low-mass electrons orbit about the nucleus. Most
alpha particles go straight through the empty space, a few particles are deflected, and fewer still ricochet back
toward the source. The nucleus is much smaller proportionately than depicted here.
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Figure 2.5A Modern Depiction of Atomic Structure

A more modern understanding of atoms, reflected in these representations of the electron in a hydrogen atom, is
that electrons occupy regions of space about the nucleus; they are not in discrete orbits like planets around the sun.
(a) The darker the color, the higher the probability that an electron will be at that point. (b) In a two-dimensional
cross section of the electron in a hydrogen atom, the more crowded the dots, the higher the probability that an
electron will be at that point. In both (a) and (b), the nucleus is in the center of the diagram.
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Figure 2.6Isotopes of Hydrogen

Most hydrogen atoms have only a proton in the nucleus (a). A small amount of hydrogen exists as the isotope
deuterium, which has one proton and one neutron in its nucleus (b). A tiny amount of the hydrogen isotope tritium,
with one proton and two neutrons in its nucleus, also exists on Earth (c). The nuclei and electrons are
proportionately much smaller than depicted here.
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2.5 Atomic Masses
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2.6 Arrangements of Electrons
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2.7 The Periodic Table
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Figure 2.7A Modern Periodic Table

A modern periodic table lists elements left to right by atomic number.

Features of the Periodic Table
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To Your Health: Radon
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Figure 2.8Types of Elements

Elements are either metals, nonmetals, or semimetals. Each group is located in a different part of the periodic table.
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Figure 2.9Special Names for Sections of the Periodic Table

Some sections of the periodic table have special names. The elements lithium, sodium, potassium, rubidium, cesium,
and francium are collectively known as alkali metals.
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To Your Health: Transition Metals in the Body
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Figure 2.10The Shape of the Periodic Table

The shape of the periodic table reflects the order in which electron shells and subshells fill with electrons.
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Figure 2.11Trends on the Periodic Table

The relative sizes of the atoms show several trends with regard to the structure of the periodic table. Atoms become
larger going down a column and smaller going across a period.
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Chapter Summary

To ensure that you understand the material in this chapter, you should review the meanings of the following bold terms and
ask yourself how they relate to the topics in the chapter.
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