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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: EMPIRICAL FORMULA
Empirical Formula vs. Molecular Formula
● Empirical Formula: related to the mass percentage of its constituent elements using the mole concept.
□ The Molecular Formula gives the ____________ number of atoms in a compound.
□ The Empirical Formula gives the _____________ number of atoms and represents the most simplified form.
□ By convention, any formula must contain whole numbers of each atom called the _____________________ ratio.
Molecular Formula

Empirical Formula

C3H6O3
C10H14N2
C12H22O11

Calculating the Empirical Formula
● Empirical Formula: can be calculated from the ______________ or ______________ of elements within a compound.
EXAMPLE: Determine the empirical formula of a compound that is 68.40% chromium and 31.60% oxygen.
STEP 1: Write down the ______________ for each element in the question.
STEP 2: Write down the ______________ (in grams) of each element given.
□ Convert all _______________ into grams by assuming there are 100 grams of the compound.

STEP 3: Convert all the masses into _____________.
□ To avoid rounding errors, make sure the values have at least 4 decimal places

STEP 4: Divide each mole answer by the smallest mole value in order to obtain whole numbers for each element.

STEP 5: If you get a value of ______ or ______ then you can round to the nearest whole number.
□ If you can’t round we multiply by a factor to create whole numbers.
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: EMPIRICAL FORMULA
PRACTICE: A compound that contains only carbon, hydrogen, and oxygen is composed of 48.64% C and 43.2% O by
mass. What is the empirical formula of this compound?

PRACTICE: Elemental analysis of a sample of an ionic compound showed 2.82 g of Na, 4.35 g of Cl, and 7.83 g of O. What
is the empirical formula of the compound?

PRACTICE: A compound composed of carbon, hydrogen, and chlorine contains 4.19 x 10 23 hydrogen atoms. If 9.00 g of
the compound also contains 55.0% chlorine by mass, what is the empirical formula?
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CH.3 - CHEMICAL REACTIONS
CONCEPT: MOLECULAR FORMULA
● Recall, the molecular formula gives the __________ number of different elements in a given compound.
Compound

Empirical Formula

Glucose

CH2O

Octane

C4H9

Salicylic Acid

C7H6O3

n-factor

Molecular Formula

Calculating the Molecular Formula
● Once the empirical formula is determined, the molecular formula can be obtained if the _____________ is also known.
EXAMPLE: After a workout session, lactic acid (M = 90.08 g/mol) forms in muscle tissue and is responsible for
muscle soreness. Elemental analysis shows that this compound contains 40% C, 6.7% H and 53.3% O. Determine
the molecular formula.
STEP 1: Repeat the steps necessary to determine the empirical formula of the compound.

STEP 2: Calculate the ____________ mass of the compound.

STEP 3: Divide the molar mass of the molecular formula by the empirical mass to determine the n-factor.

STEP 4: Multiply the ______________ of the empirical formula by the n-factor to get the molecular formula.
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CH.3 - CHEMICAL REACTIONS
CONCEPT: MOLECULAR FORMULA
PRACTICE: What is the molecular formula for the following compound?
Empirical Formula: NPCl2

Molar Mass: 347.64 g/mol

PRACTICE: Cortisol (M = 362.47 g/mol), a known steroid hormone, is found to contain 69.6% carbon, 8.34% hydrogen,
and 22.1% oxygen by mass. What is its molecular formula?

PRACTICE: Elemental analysis of a pure compound indicated that the compound had 72.2% C, 8.50% H and the remainder
as O. If 0.250 moles of the compound weighs 41.55 g, what is the molecular formula of the compound?
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CH.3 - CHEMICAL REACTIONS
CONCEPT: COMBUSTION ANALYSIS
● Combustion Analysis is an analytical process that determines the empirical formula of a compound.
□ Normally combustion reactions involves a compound of ________ (hydrocarbon) or _________ reacting with O2.
□ The products formed are ____________ and ____________.

Combustion of Carbon Compounds

____

+

O2

____

+

____

____

+

O2

____

+

____

Combustion of Carbon Compounds
EXAMPLE: A 0.2500 g sample contains carbon, hydrogen and oxygen and undergoes complete combustion to
produce 0.3664 g of CO2 and 0.1500 g of H2O. What is the empirical formula of the compound?
STEP 1: Convert the grams of CO2 to grams of _________.

STEP 2: Convert the grams of H2O to grams of _________.

STEP 3: If necessary, subtract the grams of STEPS 1 & 2 from the grams of the sample to determine the 3rd element.

STEP 4: Convert all the masses into _____________.

STEP 5: Divide each mole answer by the smallest mole value in order to obtain whole numbers for each element.
STEP 6: If you get a value of ______ or ______ then you can round to the nearest whole number.
□ If you can’t round, we multiply by a factor to create whole numbers.
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CONCEPT: COMBUSTION ANALYSIS
PRACTICE: Valproic acid, used to treat seizures, is composed of carbon, hydrogen and oxygen. A 0.165 g sample is
combusted to produce 0.166 grams of water and 0.403 grams of carbon dioxide. If the molar mass is 144 g/mol, what is the
molecular formula?

PRACTICE: When hydrocarbons are burned in a limited amount of air, both CO and CO 2 form. When 0.460 g of a
hydrocarbon was burned in air, 0.477 g of CO, 0.749 g CO2, and 0.460 g of H2O were formed. What is the empirical formula
of the compound?
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CONCEPT: COMBUSTION ANALYSIS
Combustion of Non-Hydrocarbons
● A non-hydrocarbon represents a compound containing not only C and H, but also _____, _____ and/or a ____________.
□ Through combustion analysis, they can create gaseous products such as ______, ______ or a ______ molecule.
EXAMPLE: A solvating agent (M = 147.0 g/mol) that contains C, H, and Cl is used for spectroscopic processes.
Determine its molecular formula when a 0.250 g sample creates 0.451 g CO2 and 0.0617 g of H2O upon combustion.

STEP 1: If present, convert the grams of CO2 to grams of _________.

STEP 2: Convert the grams of H2O to grams of _________.

STEP 3: If necessary, subtract the grams of STEPS 1 & 2 from the grams of the sample to determine the 3rd element.

STEP 4: Convert all the masses into _____________.

STEP 5: Divide each mole answer by the smallest mole value in order to obtain whole numbers for each element.

STEP 6: If you get a value of ______ or ______ then you can round to the nearest whole number.
□ If you can’t round, we multiply by the a factor to create whole numbers.
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CONCEPT: COMBUSTION ANALYSIS
PRACTICE: If a compound made of calcium, carbon, nitrogen undergoes combustion in oxygen to create 2.389 g CaO,
1.876 g CO2, and 3.921 g NO2, determine its empirical formula.

PRACTICE: The combustion of 4.16 grams of a compound which contains only C,H,O and F yields 7.7 g CO2 and 2.52 g
H2O. Another sample of the compound with a mass of 3.63 g is found to contain 0.58 g F. What is the empirical formula of
the compound?
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CONCEPT: COMBUSTION APPARATUS
● Combustion Apparatus: where the sample is vaporized and goes through combustion by traveling between chambers.
Chamber A

Chamber B

Chamber C

Chamber D

_____ enters

Excess _____ exits
Sample

□ Chamber A: Place where the sample is first vaporized.
□ Chamber B: Place where hydrogen is converted into H2O and the nonmetal is converted into a gas.
□ Chamber C: Place where the water is trapped.
□ Chamber D: Place where the gas is trapped.
EXAMPLE: The compound that makes up an experimental jet fuel contains C, H and O. Suppose that in one experiment
the combustion of 11.5 g of the liquid gave the following results:
Mass of CO2 absorber before combustion = 10.815 g
Mass of CO2 absorber after combustion = 32.815 g

Mass of H2O absorber before combustion = 10.110 g
Mass of H2O absorber after combustion = 23.610 g

Find the empirical formula of the unknown liquid.

STEP 0: Subtract the grams after combustion by the grams before combustion to find the grams of CO 2 and H2O.
STEP 1: Convert the grams of CO2 to grams of _________.
STEP 2: Convert the grams of H2O to grams of _________.
STEP 3: If necessary, subtract the grams of STEPS 1 & 2 from the grams of the sample to determine the 3rd element.
STEP 4: Convert all the masses into _____________.

STEP 5: Divide each mole answer by the smallest mole value in order to obtain whole numbers for each element.
STEP 6: If you get a value of ______ or ______ then you can round to the nearest whole number.
□ If you can’t round we multiply by a factor to create whole numbers.
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CONCEPT: COMBUSTION APPARATUS
PRACTICE: Vitamin C (M = 176.12 g/mol) is a compound containing C, H, and O found in citrus fruits. When a 1.000 g
sample of Vitamin C is placed inside a combustion chamber and burned, the following information is obtained:
Mass of CO2 absorber before combustion = 83.85 g
Mass of CO2 absorber after combustion = 85.35 g

Mass of H2O absorber before combustion = 37.55 g
Mass of H2O absorber after combustion = 37.96 g

What is the molecular formula of Vitamin C?
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CH.3 - CHEMICAL REACTIONS
CONCEPT: POLYATOMIC IONS
● Polyatomic Ions are tightly bound groups made of multiple elements that possess an overall _______________.
Polyatomic Oxyanions
● Negatively charged polyatomic ions that end with oxygen.
□ Trioxides: When their name ends with –ate they possess _____________ oxygens.
□ Tetraoxides: When their name ends with –ate they possess _____________ oxygens.

Number of Oxygens

Charge Distribution
8A

_____

_____

_____ _____

3A

4A

5A

6A

7A

(3)

(4)

(5)

(6)

(7)

(8)

1

3A

4A

5A

6A

7A

(3)

(4)

(5)

(6)

(7)

1

2 BO__ CO__ NO__
3

2

SiO__ PO__ SO__

_____

(8)

BO__ CO__ NO__

3

4

8A

_____

SiO__ PO__ SO__

4

Trioxides
Borate _____ Carbonate _____ Nitrate

Tetraoxides
_____ Silicate

_____

Phosphate

_____ Sulfate

_____

Deriving Oxyanions
● Decreasing the number of oxygens by 1 changes the ending to –_______, while keeping the overall charge the same.
SO__

___________

SO__

___________

EXAMPLE: Give the formal or systematic name for the following polyatomic ion: PO33–

PRACTICE: Give the systematic name for the following polyatomic ion.
NO2 –
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CONCEPT: POLYATOMIC IONS
PRACTICE: Give the systematic name for the following polyatomic ion.
CO22–

PRACTICE: Give the systematic name for the following polyatomic ion.
AsO42–

PRACTICE: The formula for the sulfate ion, SO42–. If the term of “thio” means the replacement of an oxygen by a sulfur,
what is the formula for the thiosulfate ion?
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CONCEPT: POLYATOMIC IONS
Halogen Oxyanions
● Polyatomic ions containing halogens are referred to as __________________ or halogen oxyanions.
□ The Base Name is the beginning of the nonmetal’s name that is unchanged.
□ The number of oxygens in these polyatomic ions affect either the prefix and/or suffix.
□ All the halogen oxyanions possess a charge of ______.
Base Name

# of Oxygens

Base Name

Fluorine (F)

____________

_____

per______ate

Chlorine (Cl)

____________

_____

______ate

Bromine (Br)

____________

_____

______ite

Iodine (I)

____________

_____

hypo______ite

Halogen

EXAMPLE: Name each of the following compounds: a. ClO4–

b. BrO2–

Polyatomic Cations
● Most polyatomic ions are negatively charged except for the NH4+ ion and the Hg22+ ion.
□ NH4+: the _________________ ion is the only major polyatomic ion with a +1 charge.
□ Hg22+: the ________________ ion is composed of 2 mercury ions that are bonded together.
The Other Polyatomic Ions
● The other polyatomic ions don’t fit into predictable patterns and so must be memorized.
The Other Tetraoxides
Permanganate

_____ Chromate

_____ Oxalate

_____

The Other Polyatomic Ions
Cyanide

_____ Hydroxide

_____ Peroxide

_____

Dichromate

_____ Cyanate

_____ Acetate

_____

EXAMPLE: Based on your understanding of the polyatomic oxyanions, provide the structure for the thiocyanate ion.
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CONCEPT: POLYATOMIC IONS
PRACTICE: Give the systematic name for the following polyatomic ion.
FO–

PRACTICE: Give the systematic name for the following polyatomic ion.
IO3–

PRACTICE: The silicate ion is the silicon version of the carbonate ion. Based on this description, provide the structure of
the silicate ion.
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CONCEPT: NAMING IONIC COMPOUNDS
● Recall, ionic compounds contain a positive ion called a ___________ connected to a negative ion called a ___________.
□ Cation: Represented by a metal or the polyatomic ion: _______________________________ ion.
□ Anion: Represented by a nonmetal or polyatomic anion.
Rules for Naming Ionic Compounds
STEP 0: The ionic compound is always written ____________ + ____________.
STEP 1: Cation: The metal always keeps its name and is written first.
□ If the metal possesses ________ charge(s) we must use a Roman Numeral to describe its positive charge.
□ If the metal possesses ________ charge(s) then we don’t have to worry about a Roman Numeral.
STEP 2: Anion: If a nonmetal is used it keeps its base name but has its ending changed to _________.
□ Recall, the Base Name is the beginning of the nonmetal’s name that is unchanged.
Base Name

Nonmetal

Base Name

Nonmetal

Base Name

Nonmetal

Base Name

Hydrogen (H)

____________

Nitrogen (N)

____________

Oxygen (O)

____________

Fluorine (F)

____________

Boron (B)

____________

Phosphorus (P)

____________

Sulfur (S)

____________

Chlorine (Cl)

____________

Carbon (C)

____________

Selenium (Se)

____________

Bromine (Br)

____________

Silicon (Si)

____________

Tellurium (Te)

____________

Iodine (I)

____________

Nonmetal

STEP 3: Polyatomic Ion: If a polyatomic ion is present, it always keeps its name.
EXAMPLE: Provide the name for the following compound: CaCl2

PRACTICE: Provide the name for the following compound: Al(BrO4)3

PRACTICE: Provide the name for the following compound: CoCO3
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CONCEPT: WRITING IONIC COMPOUNDS
Rules for Writing Ionic Compounds
STEP 1: Write the ions involved in the compound from the provided name.
STEP 2: Use these ions to write the formula of the ionic compound.
□ When numbers in charges are the same they ________________ to combine the elements.

Aluminum

Common Acids
Nitride: Al3+

N3–

________

□ When numbers in charges are different they ___________________ to combine the elements.

Barium

Common Acids
Phosphate: Ba2+

PO43–

________

EXAMPLE: Provide the molecular formula for the following compound: Magnesium sulfate

PRACTICE: Provide the molecular formula for the following compound: Copper (I) nitrate

PRACTICE: Provide the molecular formula for the following compound: Sodium dichromate
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CONCEPT: NAMING IONIC HYDRATES
Ionic Hydrates
● Ionic compounds linked to at least one molecule of H2O.

CuCl x H2O
Rules for Naming Ionic Hydrates
STEPS 0 to 3: Same rules as naming ionic compounds.
STEP 4: The H2O portion will be called __________________.
□ To describe the number of water molecules in a hydrate we use the numeral prefixes.

Numerical Prefixes
Mono

___

Di

___

Tri

___ Tetra

___ Penta

___

Hexa

___

Hepta

___

Octa

___ Nona

___ Deca

___

EXAMPLE: Name the following ionic hydrate: PbO2 ∙ 5 H2O

PRACTICE: Give the systematic name from the given formula: K2Cr2O7 ∙ 3 H2O

PRACTICE: Write the chemical formula for the following compound: Calcium selenide hexahydrate
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CONCEPT: NAMING ACIDS
● Acid: usually a covalent compound beginning with a hydrogen ion called the ___________________ ion.
□ Covalent Compound: a compound that contains only _________________ bonded together

Common Acids

HCl

HNO2

H2SO4

H3PO4

Acetic Acid

HClO2

HC2H3O2 or CH3COOH

Binary Acids
● Represent covalent compounds containing the H+ ion bonded to a nonmetal anion that is not ________________.

Binary Acid Formation

H+

+

Rules for Naming Binary Acids
STEP 1: The prefix will be ______________ to represent the H+ ion.
STEP 2: Use the base name of the nonmetal.
□ When naming acids, we must use ____________ for the element S and ____________ for the element P.
STEP 3: The suffix will be ______________.
EXAMPLE: Write the formula for each of the following compounds:
a. Hydroiodic acid

b. Hydroselenic acid

c. Hydrofluoric acid

PRACTICE: Give the systematic name for the following compound: H2S

PRACTICE: Give the systematic name for the following compound: HCN
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CONCEPT: NAMING ACIDS
Oxyacids
● Represent covalent compounds containing the hydrogen ion bonded to polyatomic ion containing ________________.
Oxyacid Formation

H+

+

Rules for Naming Oxyacids
1) If the polyatomic ion ends with –ate then change the ending to _____________________.
MEMORY TOOL I _________ an acid and it was _________!

H+

+

NO3–

HNO3

Nitrate

Nitr_______

2) If the polyatomic ion ends with –ite then change the ending to ______________________.
MEMORY TOOL

I only _________ into things that are _________.

H+

+

NO2–
Nitrite

HNO2
Nitr_______

EXAMPLE: Write the formula for each of the following compounds:
a. H2CO3

b. H3PO3

c. H2SO4

PRACTICE: Write the formula for the following compound: Hypobromous acid

PRACTICE: Write the formula for the following compound: Cyanic acid
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CONCEPT: NAMING MOLECULAR COMPOUNDS
● Molecular (Covalent) Compounds: compounds contain only _________________ bonded together.
□ Numerical prefixes are always required because these compounds can combine in different proportions.

Numerical Prefixes
Mono

1
___

Di

2
___

Tri

3 Tetra
___

4 Penta
___

5
___

Hexa

6
___

Hepta

7
___

Octa

8
___

9 Deca
___

10
___

Nona

Rules for Naming Molecular Compounds
STEP 1: The first nonmetal is named normally and uses all numerical prefixes except ____________.
STEP 2: The second nonmetal keeps its base name, uses any numerical prefix, and has its ending changed to _______.
□ When naming, if the letter “a” of the numerical prefix is next to a letter “o” we can just drop the letter “a”.
- For example, tetraoxide would become ________________.
EXAMPLE: Write the formula for each of the following compounds.
a. Disulfur monochloride

b. Tetraphosphorus pentaselenide

c. Dibromine heptoxide

PRACTICE: Give the systematic name for the following compound: SeF6

PRACTICE: Give the systematic name for the following compound: IO5

PRACTICE: Give the systematic name for the following compound: N2S4
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: BALANCING CHEMICAL EQUATIONS
● When balancing always make sure the __________ and __________ of atoms on both sides of the arrow are equal.
□ In a balanced equation the numbers are referred to as _________________________.

2 H2 (g)

+ 1 O2 (g)

2 H2O (g)

EXAMPLE: Write the balanced equation for the following by inserting the correct coefficients in the blanks:

___ C4H10 (g)

+

___ O2 (g)

___ H2O (l)

+

___ CO2 (g)

STEP 1: Set up a list for the elements that are Reactants and another list for the elements that are Products.

___ C4H10 (g)

+

___ O2 (g)

___ H2O (l)

C=

C=

H=

H=

O=

O=

+

___ CO2 (g)

STEP 2: Start from the top and going down both lists determine how many of each element is present.

STEP 3: Start from the top and going down both lists begin balancing each element to ensure they match.
□ Sometimes you may have a decimal or a fraction as a coefficient and so must multiply the equation by ______.
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CONCEPT: BALANCING CHEMICAL EQUATIONS
PRACTICE: Write the balanced equation for the following by inserting the correct coefficients in the blanks.

___ Al4C3 (s)

+

___ H2O (l)

___ Al2O3 (s)

+

___ CH4 (g)

PRACTICE: Determine the total sum of the coefficients after balancing the following equation.

___ C2H5SH (g)

+

___ O2 (g)

___ CO2 (g)

+

___ H2O (l)

+

___ SO2 (g)

PRACTICE: Write the balanced chemical equation for the reaction that occurs when the gasoline additive methyl tert-butyl
ether, C5H12O (l), burns in air.
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CHEMISTRY - CLUTCH
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CONCEPT: STOICHIOMETRY
● Stoichiometry deals with the numerical relationship between compounds in a balanced chemical equation.
□ It allows us to determine the amount of products from reactants and vice versa.

2 H2 (g) + 1 O2 (g)

2 H2O (g)
? grams
___

12.3 g

Stoichiometric Chart
● The chart uses the Given quantity of a compound to determine the Unknown quantity of another compound.

The Jump
Ions , ________
Atoms , ______________
Formula Units ,
______

______ , ________ , ______________ ,

Molecules
or ______________
of Unknown

or ______________ of Given
_________ of Given

Moles of Unknown
_________
Grams of Unknown
_________

_________ of Given

Mole to Mole Comparison
Use the _______________ in the balanced equation.

EXAMPLE: How many grams of H2O are produced when 12.3 g H2 reacts?

2 H2 (g)

+ 1 O2 (g)

2 H2O (g)

STEP 1: Map out the portion of the stoichiometric chart you will use.
STEP 2: Convert the Given quantity into moles of Given.
□ If a compound is said to be in excess, then just ______________ it.

STEP 3: Do a Mole to Mole comparison to convert moles of Given into moles of Unknown.

STEP 4: If necessary, convert the moles of Unknown into the final desired units.
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CONCEPT: STOICHIOMETRY
PRACTICE: The oxidation of chromium solid is represented by the following equation:

4 Cr (s)

+ 3 O2 (g)

2 Cr2O3 (s)

How many moles of chromium (III) oxide are produced when 34.69 g Cr reacts with excess oxygen gas?

PRACTICE: The reaction of potassium chlorate and sucrose is given below:

8 KClO3

+

C12H22O11

8 KCl

+

12 CO2

+

11 H2O

If 2.33 x 10-7 formula units of potassium chlorate are reacted, how many grams of carbon dioxide will be produced?

PRACTICE: If the density of ethanol, CH3CH2OH, is 0.789 g/mL, how many milliliters of ethanol are needed to produce 4.8 g
of H2O in the following reaction?

CH3CH2OH (l)

+

3 O2 (g)

3 H2O (l)

+

2 CO2 (g)
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: LIMITING REAGENT
● Limiting Reagent: The reactant that is completely consumed in a reaction and determines the max amount of product.
□ _______________ Yield: The maximum amount of product that can form from a chemical reaction.
- Also referred to as the ____________ yield or ____________ yield.
□ _____________ Reagent: The reactant that remains after the completion of the chemical reaction.
- In order to determine which reactant is which we must work out the amounts of product each can make.

The Jump
Ions , ________
Atoms , ______________
Formula Units ,
______
Molecules
or ______________
of Unknown
Reactant 1

_________ of Given

Moles of Unknown
_________
Grams of Unknown
_________

_________ of Given
Reactant 2

Mole to Mole Comparison
Use the _______________ in the balanced equation.

EXAMPLE: Chromium (III) oxide reacts with hydrogen sulfide (H2S) gas to form chromium (III) sulfide and water:
Cr2O3 (s)

+

3 H2S (g)

Cr2S3 (s)

+

3 H2O (l)

What is the mass of chromium (III) sulfide formed when 14.20 g Cr2O3 reacts with 12.80 g H2S?
STEP 1: Convert the Given quantities into moles of Given.
□ If any compound(s) is said to be in excess, then just ______________.
STEP 2: Do a Mole to Mole comparison to convert moles of Given of each reactant into moles of Unknown.
STEP 3: If necessary, convert the moles of Unknown into the final desired units.

STEP 4: Compare the final amounts of the Unknown to determine the theoretical yield.
□ The _____ amount is for the limiting reagent, while the _____ amount is for the excess reagent.
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CONCEPT: LIMITING REAGENT
PRACTICE: Acrylonitrile (C3H3N) is the starting material for many synthetic carpets and fabrics. It is produced by the
following reaction:
2 C3H6 (g)

+

2 NH3 (g)

+

3 O2 (g)

2 C3H3N (g)

+

6 H2O (g)

If 12.0 g C3H6, 10.0 g NH3, and 5.0 g O2 react, what mass of acrylonitrile can be produced, assuming 100% yield?

PRACTICE: The reaction between solid aluminum and iron (III) chloride can generate temperatures reaching 3000 ºC and
is used in welding metals.
2 Al

+

Fe2O3

Al2O3

+

2 Fe

If 150 g of Al are reacted with 432 g of Fe2O3, what is the mass of the excess reactant remaining?
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: PERCENT YIELD
● Percent Yield determines how successful the scientist was in creating their desired product.
□ The higher the percent yield then the __________ the efficiency of a chemical reaction.
□ In terms of percent yield values: ______ = Excellent, ______ = Very Good, ______ = Good, & ______ = Poor

Percent Yield Formula
Percent Yield = __________________ x 100%

● Actual Yield: The amount of pure product ___________ created when the experiment is done in a laboratory.
□ The units used in the formula are based on the units of the actual yield.
□ No chemical reaction is 100% efficient so the actual yield is always ________ than the theoretical yield.
EXAMPLE: Consider the following balanced chemical reaction:
2 C6H6 (l)

+

15 O2 (g)

12 CO2 (g)

+

6 H2O (l)

If a 2.6 g sample of C6H6 reacted with excess O2 to produce 1.25 g of water, what is the percent yield of water?
STEP 1: Map out the portion of the stoichiometric chart you will use.

STEP 2: Convert the Given quantity into moles of Given.

STEP 3: Do a Mole to Mole comparison to convert moles of Given into moles of Unknown.

STEP 4: If necessary, convert the moles of Unknown into the final desired units.

STEP 5: Plug in the actual yield and theoretical yield into the formula to determine the percent yield.
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: PERCENT YIELD
PRACTICE: What is the percent yield for a reaction in which 22.1 g Cu is isolated by reacting 45.5 g Zn with 70.1 g CuSO4?
Zn (s)

+

CuSO4 (aq)

Cu (s)

+

ZnSO4 (aq)

PRACTICE: Ammonia, NH3, reacts with hypochlorite ion, OCl –, to produce hydrazine, N2H4. How many grams of hydrazine
are produced from 115.0 g NH3 if the reaction has a 81.5% yield?
2 NH3

OCl –

+

N2H4

+

Cl –

+

H2 O

PRACTICE: The reduction of iron (III) oxide creates the following reaction:
Fe2O3 (s)

+

3 H2 (g)

2 Fe (s)

+

3 H2O (g)

If the above reaction only went to 75% completion, how many moles of Fe2O3 were require to produce 0.850 moles of Fe?
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CHEMISTRY - CLUTCH
CH.3 - CHEMICAL REACTIONS
CONCEPT: MASS PERCENT
Calculate Mass Percent
● Mass percent (weight percent) is the percentage of a given element in a compound.
□ It deals with the ____________ (in grams) of the selected element and 1 mole of the compound.
Mass Percent Formula

Mass Percent =

element
x 100%
compound

EXAMPLE: Calculate the mass percent of carbon within sodium carbonate, Na2CO3.

PRACTICE: Determine the percent composition of nitrogen and oxygen with nitrogen dioxide, NO2.
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CH.3 - CHEMICAL REACTIONS
CONCEPT: FUNCTIONAL GROUPS IN CHEMISTRY
● Functional Group: the part of a molecule that is recognizable and responsible for a compound’s _________________.
Hydrocarbons
● Compounds containing only carbons and hydrogens.

Hydrocarbons
H

H

H

H

C

C

C H

H

H

H

H
H

____________________________

H

C

C

C H

H

H

H

H

C

C

C H

H

____________________________

____________________________

____________________________

EXAMPLE: Identify the type of functional group(s) present within the following compound.
H2 C

CH2

C

HC

CH

HC

CH2
HC

CH

C
H

Functional Groups without Carbonyls
● Carbonyl Group: represents a carbon doubled bonded to an oxygen: __________.
□ Functional groups w/o a carbonyl group are recognizable by the presence of a ____ , ____ , ____ or _________.

Functional Groups without Carbonyls
H

H

H

H

C

C

C OH

H

H

H

H
H

C
H

H
O

C H

H

H

H

H

C

C

N H

H

H

H

H

H

H

H

C

C

C

H

H

H

X

H

H

SH H

C

C

C H

H

H

H

(X = F, Cl, Br or I )
____________________________

____________________________

____________________________

____________________________

____________________________

EXAMPLE: Identify the type of functional group(s) present within the following compound.
H2
C
H2C

O

H2C

CH2
C
H2
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CONCEPT: FUNCTIONAL GROUPS IN CHEMISTRY
Functional Groups with Carbonyls
● These types of functional groups share some structural similarities with those without carbonyls.

Functional Groups with Carbonyls
H

H

H

O

C

C

C OH

H

H

____________________________

O
H

C

H
O

C H

H

H

H

O

C

C

H

H

H

____________________________

N H

____________________________

H

H

O

C

C

C H

H

H

____________________________

H

H

O

H

C

C

C H

H

H

____________________________

EXAMPLE: Identify the type of functional group(s) present within the following compound.

O

O

C

C

H

C
H2

OH

PRACTICE: Identify the type of functional group(s) present within the following compound.
O

C
CH3CH=CHCH2

CH3
N
CH3

PRACTICE: Identify the type of functional group(s) present within the following compound.

H3CO

C

CH2CH2OH

O
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