MBI A pa1GIY0id S1 HA0G Sju) o Led Aue Buizeondng

Loy

d:m_ﬁm: © lesson3 | et 8211
Molecules, Compounds, and Crystais

5

A compound has different properties from those of the elements that make it up. Water is a
compound made up of hydrogen and oxygen. Water is a liquid at room temperature, even
though' both hydrogen and oxygen are gases. Water is not flammable. This means it will not
burn, even though hydrogen is flammable and oxygen allows it to bumn. Table salt is made of
the elements sodium and chlorine. Salt is a sofid at room temperature and dissolves in water.
In contrast, pure sodium is a very reactive metal that can explode when exposed to water,
Chilorine is a polsonous, greenish gas at room temperature.
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Naming and identifying Compounds

Most compounds are named for the elements they are made of. For exampie, carbon
-dioxide is named for carbon and exygen. The prefix di- tells you that there are two atoms of
oxygen in this compound. If you look back at the periodic table on page 15, you will see that
carbon is to the left of oxygen. Usually, the element 8 the left appears first in the name of
the compound.

You have learned that atoms are the basic building blocks of almost all the matter
around you. Each type of atom makes up a different element. Scientists have
discovered only 118 elements. Yet there are far more than 118 different kinds of
matter. This is because of the ways elements can combine to form new substances.

Compounds can also be identified by chemical formulas. A chemical formiula is a group

of chemical symbeols and numbers that shows the number of atoms of each element in a
molgcute. The formula for carbon dioxide is CO,. C is the chemical symbol for carbon. O is
the chemical symbol for oxygen. The number 2 in the formula is called a subseript. It shows
that the molecule contains two atoms of oxygen. The C has no subscript. That means that
the molecule contains only one atom of carbon.

Molecules

Two or more atoms can combine to form a molecule. A molecule is a group of two’
or mare atoms held together by forces cafled chemical bonds. These bonds form
between atoms that share or transfer electrons. You will isarm more. about chemicat
bonds in Lesson 5.

A molecule may contain atoms of only one element. Oxygen gas is a molecule
made up of two oxygen atoms. Molecules can aiso form when two or more different
elements join together. Look at the diagrams below. A water molecule contains two
hydrogen atoms and one oxygen atom. A molecule of carbon dioxide contains one
carbon atom and two oxygen atoms.

Crvstals .

A crystal is a solid made up of particles that are arranged in a regular, repeating pattern.
These particles can be atoms, molecules, or ions. Recall from Lesson 1 that anfon is a
charged atom. In table salt, sodium and chloride ions alternate to form a repeating
cube-shaped pattern. Other crystals display different patterns.
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Compounds

A compound is a substance that forms when two or more elements join chemicatly.
Like elements, compounds are pure substances. The elements that make up a
compound are always found in the same proportions. For example, every. molecule
of water is made of one oxygen atom and two hydrogen atoms. The elements in a
compound cannot be separated by physical means. They can be separated only by
chemical means.

Nerth Carolina’s state stone is the emeraild. Emeralds are
made up of several elements including beryllium, aluminum,
silicon, and exygen. In an emerald, these elements form
crystals with a repeating six-sided, or hexagonal, pattern.
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> Sédiad 3m< contain things such as lettuce, célery,’ nmqo
Yol 'can see the different parts of the mm_malmé
on your plate. This 1 1§ because each of the a_mmwm_.; 3 anc 3
praperties. In. this lesson, you will learn about the different ways subs
H_xmn ‘together, You will also.learn how the mcaﬂm:om ¢an he mmvm_.

: c_.&mqmww_d.:m Mixtures

, You have leamned that elements and ooavoczam m_,m.uca substances. moamm_:..mw
purg stibstances mix together. A mixture is matter made up of two or moré
m:.uﬂm:nmm that are combined u_._<w_nm__< The substances.in a mixture do not -
o:m:mm or combine chemically. They kesp their-own priiperties. For example, if you
mix.salt and sugar ”o@mﬁrmﬂ some of the anﬁm_m s:__ mﬁ___ faste sweet, m:a some will -
ﬁmmﬁm galty. -
Recall that the makeup of any compound ks- m_Em<m ﬁ:m same. In any :..o_moc-m of the
compound, the elements are: always found in the'sar m._u_,ouo:_o:m The _.:mxmc_u of
a mixture can vary. A mixture of salt and mcmmﬂ can ooam_: more salt than mcm_mﬂ Br
morg sugar than salt. ’

Mixtures can exist in il States 'of matter. Airis.@ ‘mixtiire of mmmwm Ajcohol and water
is'a mixture of two fiquids. Sugar dissoives ivwater, making a mixture of a sofld and
m.ﬂ_n_:a. Steelis a B_xE_,m of two solids, iron and carbon.
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Mixtures can be classified into two groups: :mﬁmamm:mocm rixtures and
homogeneous mixtures. In a heterogeneous mixture, substances are not distributed
evenly throughout the mixture. ._.:m individual substances in a :mﬁm_.oomgmocm mixture
are easy to distinguish.
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A cereal such as granola is an example of a heterogeneous mixture. Each item keeps
its consistency and flavor. If you divided the drawing below into fourths, you would see
that the distribution of items is not even. Some parts of the sample have more almonds
than other parts.

in a hemogeneous mixture, substances are evenly distributed throughout the mixture. You
cannot visibly distinguish the different parts of a homogeneous mixture from one another.
The mixture has the same v:ﬁ.om_ properties throughout.
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Solutions
A solution is a homogeneous mixture in which one substance is compietely dissolved in
another substance. An example is sugar dissolved in water. Solutions are usually liquids.
.mD_czo:m have two parts, the solvent and the solute. in a solution of sugar and water, water
is the solvent and sugar is the solute. The solvent is the substance that does the dissolving.
The mo,_ ute fs the substance that dissolves.
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When sugar dissolves in water, water molecutes are close enough to touch and slide past
each other. The sugar molecules sit in the tiny spaces belween water molecules. They
remain evenly distributed throughout the water. However, the sugar and water are not

chemically bonded. *

Separating Mixtures

Uniike compounds, mixtures can be separated by physical means. The substances in a
mixture have different properties that can be used to separate them. Methods used to
separate mixtures include sifting, fitration, evaporation, and others.

Sifting separates the solid parts of a mixture by particle size. A screen or similar device is
often used to sift materiatss if you pour a mixture of sand and pebbies onto a screen, the
small pasticles of sand will pass through the screen. The larger particles, the pebbles, will not,

Filtration separates a solid from a fiquid In a heterogeneous mixture. Sand does not dissclve
in water. If you pour a mixture of sand and water onto filter paper, the water will pass
through the paper, but the sand will not.

Mixture of sand
and water

Water only

Evaporation can be used to separate 2 solid from a liquid in a solution. Sugar dissolves
when it is mixed with water, forming a solution, To separate the sugar from the water, the
sotution can be placed in a container and heated. As the water evaporates, or changes from
a liquid to a gas, the sugar is left behind.
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1. An element is made of what?

. Define’a molecule

[

. Define compound
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4, ‘What does It mean to be a pure substance

what does it mean when the author states that compounds have different properties from elements that make
it up. {explain this, DO NOT just write the exarmple)

¥

6. Whatis a mixture and what does it mean when we say they keep their own properties?

7. What is the difference between a heterageneaus and homogeneous mixture

8. What type of solutions forms mixtures?

9. Explain the 3 ways used to separate mixtures?



