Chapter 7
Chemical Quantities

Objectives:

· Describe how Avogadro’s number is related to a mole of any substance

· Calculate the mass of a mole of any substance

Key Terms

· Mole (mol)

· Avogadro’s number

· Representative particle

· Gram atomic mass (gam)

· Gram molecular mass (gmm)

· Gram formula mass (gfm)

I. Section 7.1 The mole: A measurement of Matter

a. What is a Mole?

i. The mole 

1. SI unit for the amount of substance present. 

2. is the amount of substance that contains as many particles as there are atoms in exactly 12 g of carbon-12.
b. The number of Particles in a Mole

i. Avogadro’s number

1. Number of particles in one mole of any substance 

2. 6.02 X 1023

ii. Representative particle

iii. Table 7.1 pg 174

	Substance
	Representative particle
	Chemical Formula
	Representative particles in 1 mol

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


c. The Mass of a Mole of an Element
i. Gram atomic mass (gam) is the atomic mass of an element expressed in the grams

ii. Found on the periodic table

iii. Round to two decimal places

iv. No matter the mass always the same number of particles

d. The Mass of a Mole of a Compound

i. Gram molecular mass – the mass of one mole of the compound

ii. Get the gram atomic mass for each element and add together

iii. Subscripts tell the number of atoms present

iv. Practice.
Objectives:

· Use the molar mass to convert between mass and moles of a substance

· Use the mole to convert among measurements of mass, volume, and number of particles

Key Terms

· Molar mass

· Standard temperature and pressure (STP)

· Molar volume

II. Section 7.2 Mole-Mass and Mole-Volume Relationships
a. The Molar Mass of a Substance- the mass on one mole of a substance
i. Convert from mass to grams

ii. Convert from grams to mass

b. The Volume of a Mole of Gas

i. Standard Temperature and Pressure

1. Temperature 0 degrees Celsius

2. Pressure 1 atm, 760 mmHg, or 101.3 Kpa

ii. One mole of gas occupies 22.4 L
c. The Mole Road Map 

i. Convert from mass to moles, to volume and back

ii. practice

iii. Page 7.13

iv. Draw road map

Objectives:

· Calculate the percent composition of a substance from its chemical formula or experimental data

· Derive the empirical formula and the molecular formula of a compound from experimental data.

Key Terms

· Percent composition

· Empirical Formula

III. Section 7.3 Percent Composition and Chemical Formulas

a. Calculating the Percent composition of a compound

i. Allows one to determine the amount of a given part of a compound 

ii. (Part / whole) X 100 %

b. Using Percent as a Conversion Factor

i. Assume 100 percent so

ii. Make a conversion factor that has 100 grams and convert the percent to a decimal
c. Calculating empirical Formulas

i. Definition- consists of the symbols for the elements combined in a compound, with subscripts showing the smallest whole-number mole ratio of the different atoms in the compound. 

ii. Starting with percentage measurements. 

1. Assume you have 100 grams 

2. Convert the percentages to mass numbers 

3. Divide by the molar mass 

4. Divide the answer by the smallest number to get lowest ratio 

5. Round each number in the ratios to the nearest whole number yields the correct mole ratio.
d. Calculating Molecular Formulas

i. Empirical is the smallest ratio 

ii. Molecular formula is the actual amount 

1. Fist determine the empirical formula 

2. Determine the ratio of molecular mass (a given) to empirical formula mass. 

3. Multiply the empirical formula’s subscripts by the ratio. 

4. Write the molecular formula
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