Chemistry

- AToM PARTS
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om is the simplest stable form of matter.
oes that mean? It means that if you took
ing as far apart as you could, what
Id be left with is a set of atoms. Now
that may sound simple, but it isn’t. Atoms are
extremely tiny, so you can’t just take apart the
atoms of something unless you are a pretty good
chemist or physicist. Since they are so tiny, you
can’t really just put them in a jar and make a col-
lection of them either. But if you could readily
take them apart and collect the pieces, the small-
est pieces you could un-piece would be atoms.

There are some things that are smaller than at-
oms, mind you. But | said atoms are the simplest
stable form of matter. If you took apart an atom
into its parts you would ynd that there are tiny
unstable parts that make up atoms. | say unsta-
ble because these little particles are not happy
to stay alone. They will quickly seek out some
other particles to join and become part of their
group rather than remaining alone.

ATom PARTS
You have probably heard that atoms are made

from three kinds of particles (tiny bits of mat-
ter). These particles have been given the names
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neutron, proton and electron. The neutrons and
protons are large, tiny bits of matter and elec-
trons are tiny, tiny bits of matter. Electrons are
a lot smaller (almost 2,000 times less massive)
than the other two types of particles.

Protons and electrons have a strong attraction to
one another. That attraction is what we call an
electric charge attraction. It is this attraction
that is responsible for what we call electricity.
While an electron and a proton have this attrac-
tion that draws them toward one another, two
charged particles of the same kind (two protons
or two electrons) will try to push each other away,
or repel one another. We have a habit of calling
the charge of an electron a negative charge, and
the charge of a proton a positive charge.

Neutrons and protons hang out together in the
nucleus of the atom, so they are sometimes called
nucleons. Electrons are always moving quickly
around the nucleus. Since electrons move at near
the speed of light (which is 300,000,000 meters
per second), | guess you could say that quick-
ly is not a strong enough word. In between the
nucleus and the electrons there is a lot of empty
space. So, an atom might be described as a few
tiny particles taking up way too much space.

This is a diagram of a beryllium atom. (I
picked beryllium because | can draw it
easily without adding tons of particles. It
has only four protons, four electrons and
yve neutrons.) The atom shown is something
like a billion times larger than a real atom.
The electrons are shown way too close to the
nucleus. They could be miles away if they
were drawn at the right distance from this
oversized nucleus.




It’s hard to draw a really good picture of an atom.
That’s because if you show the nucleus large
enough to see it, the distance between the nucle-
us and the electrons is so great that the electrons
could be in the next county. Another problem is
that nobody really knows how big an electron is
because they are so tiny and so fast.

Since all the larger particles stay clumped to-
gether in the center of the atom, and since the
smaller particles stay out to themselves, nearly
all of the mass of an atom is in its nucleus. In
that sense the diagram is a pretty good one. It
shows electrons out by themselves moving about
a large, heavy nucleus.

Kinps oF AToms

It’s important for every science student to realize
that there are different kinds of atoms. The best
way to identify the different kinds is by their
numbers of protons. That’s because the number of
electrons they have depends mainly on the number
of protons. An atom may gain or lose electrons
pretty easily, but the number of protons will not
change unless that element is radioactive. We’ll
talk more about that in a minute. So, then, every
kind of atom has its own atomic number. The
atomic number is the number of protons it has.
Thatbs the number that identiyes it as different
from every other kind of atom.

As you saw, the diagram shows a beryllium
atom. You can be sure it’s beryllium because it
has four protons. This atom also happens to have
yve neutrons. There are other isotopes of beryl-
lium that have either more or fewer neutrons
than this. But even though their numbers of neu-
trons are different they are still beryllium atoms
because they all still have four protons.

It’s also possible for a beryllium atom to have
more or fewer electrons. Let’s suppose this be-
ryllium atom got zapped by a jolt of electricity.
That energy boost might cause one of its elec-
trons to jump right off the atom, leaving it with
only three. Because it now has one more positive
proton than it has negative electrons, that leaves

it with an overall positive charge. It’s now called
a positive ion or cation (CI-T-j-An). There are
also atoms that have too many electrons for their
number of protons. This gives them an overall
negative charge, and they are called negative
ions or anions (I-N-j-Anz).

Each numbered atom has its own atomic symbol
made from one or two letters. Atoms having the
atomic number 1 have one proton. Those atoms
are given the atomic symbol “H,” which stands
for hydrogen. Atoms having the atomic number
2 have two protons. They are given the symbol
“He,” which stands for helium.

As | was saying, all the stuff of the universe is
made up of atoms (unless the matter is so hot
and dense that all the particles combine into a
plasma). So then, if you want to understand
stuff and what it does, you have to start out by
understanding the different kinds of atoms that
make up all the stuff.

ELEMENTS

When you have a substance that is a collection
of only one kind of atom, that substance is called
an element. That means it is one of the basic
kinds of stuff found in the universe. Everything
in the universe is made up of different mixtures
and combinations of these elements (not that I’ve
been everywhere in the universe). If you could
separate out the different kinds of atoms from all
those mixtures and combinations, the whole uni-
verse would sort out to be made of a hundred or
so different kinds of atoms. Out of that hundred,
only a few are really common.

Over the past couple of centuries, scientists have
made a table of all the different kinds of atoms
known. An example of this table is shown in the
following Diagram. It is called the periodic ta-
ble of the elements. It’s called that because the
elements are arranged into columns and rows,
and the rows across the table are called periods.
The columns (up and down the table) are called
groups. They might have called it the groupy ta-
ble of the elements, but thankfully they didn’t.
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There is an organization of chemists that registers and gives names to the elements. It also decides
when there is enough evidence for a new element to be placed in the periodic table. This organiza-
tion is called the International Union of Pure and Applied Chemistry (IUPAC). As of now there are
111 conyrmed elements. At any time you can go to the web site for this organization (www.iupac.
org) and see what is happening with the new elements that have been discovered. You can also see
the periodic table the way they draw it at that point in time.

It takes a number of years for an element that has been discovered to be reviewed, named and placed
in the periodic table. Until it is named, it is given a Latin name for its number. For example, ele-
ment 111 was called unununium (Latin for 111) until it was given the name Roentgenium. (I don’t
know which is worse.) Elements are usually named after something or someone that is somehow
connected to chemistry or physics. For example, Roentgen was a famous physicist who studied
radioactivity.

Out of these 111 known elements, only about 90 are found in nature. Sometimes scientists like to
argue about which ones should be included among the natural ones. Most often you’ll hear that
there are 92. That’s because none of the elements above uranium (number 92) exist outside of the
laboratory. Those atoms come undone, or decay, in a short time. However, there are other elements
with smaller atomic numbers that do not hang around for very long either. These include elements
43, 61, 85 and 87. So, you might say that there are only 88 elements that appear naturally for any
signiycant amount of time.






