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What Is the Periodic Table of the Elements?


THE PERIODIC TABLE is the universal catalog of the elements. It’s a list of the building blocks that make up everything in the world that you can drop on your foot. (There are some things, such as light, love, logic, and time, that are not in the periodic table. But you can’t drop any of those things on your foot.)


Earth, this book, your foot—everything in the world you can touch—is made of elements. Your foot, for example, is made mostly of oxygen with quite a bit of carbon and hydrogen joining in. Earth is made up of four main elements: iron, oxygen, silicon, and magnesium. This book is made mostly of carbon, oxygen, and hydrogen.


And this is only the beginning! In this book we’ll look at all 118 elements of the periodic table.














A Visual Exploration of Every Known Atom in the Universe
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Photographs show samples of the pure or nearly pure element except as follows: At, Rn, Fr, Ac, Pa, and Np show radioactive minerals containing minute traces of the element. Po, Ra, Pm, Pu, and Am show artificial objects containing invisible amounts of the element. Technetium shows a Tc-99 bone scan. Hydrogen shows a Hubble Space Telescope image of the Eagle Nebula, which is mostly hydrogen. 96-118 show the person or place after which the element is named.














The Shape of the Periodic Table


WHY IS THE periodic table shaped the way it is? It’s not a random coincidence, and it’s not because it looks pretty this way. The shape of the periodic table is determined by the arrangement of electrons in the atoms of each element.


Atoms are made up of three types of “subatomic” particles, called protons, neutrons, and electrons. Every atom of a given element has the same number of protons in its nucleus, which is called that element’s atomic number. For example, every oxygen atom has 8 protons in its nucleus, so the atomic number of oxygen is 8. Each atom also contains multiple neutrons, but this number isn’t always the same for every atom of a given element. In orbit around the nucleus, you will find a number of electrons equal to the number of protons in the nucleus.


Reading in rows from left to right and top to bottom (sometimes with gaps in the rows), the periodic table lists the elements in order of their atomic numbers. The first row has a huge gap between hydrogen (1) and helium (2), then there are progressively smaller gaps as you go down. This might seem random, but it isn’t. The gaps are there so the elements in each column share the same number of “outer shell” electrons, which are the electrons that participate in chemical bonding and thus determine the chemical properties of the elements in that column. Each column, or set of neighboring columns, forms a “group” of elements that behave in similar ways. Let’s take a look at these groups.
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THE FIRST GROUP of elements, the leftmost column, is called the alkali metals. The main shared property of the alkali metals is that they are fun to throw in a lake. This is because when you put an alkali metal, such as sodium (11), in water, you get a nice big explosion. I say it can be fun because it depends on whether or not you do it right. The result can be either thrilling or really dangerous. Chemistry is a bit like that: powerful enough to do great things in the world, but also dangerous enough to do terrible things. If you don’t respect the power of chemistry, it will bite you.


Elements in the second group are called the alkali earth metals. They are similar to their neighbors the alkali metals, but not nearly as explosive. When you throw them into water, they react more calmly and slowly.
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THE BIG GROUP of elements that takes up the wide middle part of the periodic table is called the transitional metals. When you think of metal, you probably think of something hard. All of the transitional metals, except for mercury (80), are in fact fairly hard. They are the workhorses of the periodic table—strong, stable metals used to make everything from airplanes to skyscrapers.
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