TOPIC Chemical Equations: Writing and Balancing
6.1 How can we represent the chemical changes that take place?

Chemical reactions are happening constantly; all around you and even inside you! How do we represent these changes
<ing place? The answer: writing chemical equations. Let’s take a look at an example below:
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Do you notice a problem here? Find a way to fix it in the drawing, then in the equation.

If you have a balanced budget, the amount of money that comes into your bank account is equal to the amount
of money that goes out of your bank account. A balanced equation is similar: all that goes in must also come
out. In other words:
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. ractically speaking, this means one of two things:

1. The mass ( L—} ) that goes into a reaction is equal to the mass | Q}; ) that comes out of a reaction.
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Example: 4Fe + 30, = 2Fe:0;
How many grams of oxygen are needed to react with 350. g of iron to produce 500 grams of iron (11l

oxide? e
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2. The number of each type of element on the left side (reactants) is equal to its counterpart on the right
side (products). ¢ o dyust (VA ciants (#'5 in Dont)
: zzle
el Hath pe i KClOs - i KCl + 3 02
P A 1K X
cp Ya Ly a3
O /')V{j} V) /2’ l.ﬁ

Example: Treat polyatomic ions that appear on left and right as one “item” to count

_____Cu + _2Ag(N03) 2 _ Cu(NOs3) + iAg
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TOPIC Types of Chemical Reactions
6.2 How do we classify the different types of chemical reactions?

" Chemical reactions are changes that take place. Miss Virga’s one woman show, “OMG did you see...”, will help.
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us to understand different types of chemical reactions.

Act 1
Summary:
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General “algebra-style” reaction:

Act 2
Summary:
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General “algebra-style” reaction:

General reaction:
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General reaction:

Ab+CD - AD + CH
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Example:

NaOH +HCl — NaCl+ HOH
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The Mole Concept

How can we quantify such teeny tiny things as atoms?

When we balance chemical equations, the coefficients out front tell us how many molecules there are. Imagine | asked
1to go get 1 molecule of water and weigh it. Is that even possible? NO.

Atomic Mass o I .
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Chemists use a value that can be easily seen, manipulated and measured:
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o 12.01 grams of carbon has 6.02 x 10?3 atoms of carbon
o Known as “Avogadro’s Number” (named after Amadeo Avogadro)
e Similartodozen (/2 ), pair(_ 2 ), ream (_ 500 )

Conversions:
Atoms If atoms is given and you want to get moles: | Ex #1: How many moles of Mg are in 1.25 x
102 atoms?
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Moles If moles is given and you want to get atoms: | Ex #2: How many atoms of C are in 2.0
moles?
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Calculate the gram-formula mass of the following substances (show a numerical setup):
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TOPIC Percent Composition
ﬁ.\ 6.4 How much of water is made up of oxygen? How could we find out?
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Just like the length of a day can be broken up in to smaller units such as hours, we know that the mass of a
compound can be broken up in to the masses of the individual elements in it.

How can we find cut what percent, by mass, of the total composition of water (H20) is made up of hydrogen
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TOPIC Mass to Mole Conversions
6.5 How do we convert grams to moles and vice versa?

Chemical “recipes” in the form of chemical equations are measured using moles of substances, since we can
tually weigh out a mole of something to be used in a physical or chemical change. Therefore, converting
between moles of a substance and grams of a substance is an essential skill for all lab-based science work.

If you flip over to Reference Table T, you’ll see this handy equation there to guide you:

given mass

Mole Calculations number of moles = -
gram-formula mass

Why does this equation work? Let’s take a minute and break it down piece by piece.
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A typical can of Coke contains 39 grams of table sugar (C12H22011). How many moles of sugar are in a can of
Coke?
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The maximum daily recommended salt intake is equivalent to 0.102 moles of NaCl. How many grams of salt
does this value represent?
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REVIEW: Most Americans consume about 13 grams of salt daily. What is their “percent error” from the
maximum recommended daily value?
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TOPIC Mole Ratios
60 How can we use chemical equations to make predictions?

owdo you make a BLT sandwich?
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A chemical equation is just a recipe for a chemical reaction. We can use the coefficients in a chemical equation
(mole ratios) to make predictions about how much reactant is used in a chemical reaction, or how much product
will be made. For instance, in our sandwich example, how many strips of bacon do you need to make 25 BLT

sandwiches? .
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Alright, let’s see this process with the chem_i‘ca] reaction that shows the formation of lebm | ﬂ[;m L dee
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How many moles of Oz are needed to react completely with 8.0 moles of aluminum?
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How many moles of aluminum_oxide will be produced when 2.0 moles of oxygen react completely with
aluminum? ‘




