Chapter 10:  Chemical Quantities
SCSh5.e:  Solve scientific problems by substituting quantitative values using dimensional analysis and/or simple algebraic formulas as appropriate
SC2.c:  Apply concepts of Mole and Avodadro’s number to conceptualize and calculate
SC2.c.1:  empirical/molecular formulas
SC2.c.2: mass, moles and molecules relationships,
SC2.c.3:  molar volumes of gases

10.1 The Mole: A measurement of matter
· You often measure the amount of something by one of three different methods- by count, by mass and by volume.
· Conversion factors are used to show how to different units of measurement relate to each other.
· Example:  1 dozen eggs = 12 eggs the conversion factors are 
· Mole is a unit of measurement for elements and compounds, 1 mole of ANY substance contains 6.02 x 1023 representative particles of that substance.
· Avogadro’s number is the number of representative particles(6.02 x 1023) in a mole
· Representative particles refer to the species present in a substance:  usually atoms, molecules or formula units.
· 1 mole = 6.02 x 1023 representative particlesfor ANY SUBSTANCE
· A mole of any substance contains Avogadro’s number of representative particles or 6.02 x 1023 representative particles.
· The atomic mass of an element express in grams is the mass of one mole of the element.
· Molar mass is the mass of one mole of an element 
· To calculate the molar mass of a compound, find the number of grams of each element in one mole of the compound.  Then add the masses of the elements in the compound.
10.2 Mole-mass and mole-volume relationships
· Use the molar mass of an element or compound to convert between the mass of a substance and the moles of a substance.
· The conversion factor (equality statement) is based on the relationship:  molar mass = 1 mole.
· Standard temperature and pressure (STP) means a temperature of 0°C and a pressure of 101.3 kPa or 1 atmosphere (atm).
· At STP 1 mol or 6.02 x 1023 representative particles of ANY gas occupies a volume of 22.4 L.
· Molar volume of a gas is 22.4 L
· [image: 009]
10.3 Percent Composition and Chemical Formulas
· Percent composition  is the relative amount of the elements in a compound
· The percent by pass of an element in a compound is the number of grams of the element divided by the mass in grams of the compound, multiplied by 100%
· 
· You can check if you did correctly by adding up the % compositions.  It should equal 100 (or very very very close to 100):
· Example 1: find the percent composition of each element in H2O
· Mass of H2O = 2(1.01)+1(16.00)=18.02g
· Mass of hydrogen in H2O = 2(1.01) =2.02 g
· % comp of hydrogen = 2.02g/18.02g x 100= 11.21% hydrogen    MUST SHOW THIS STEP
· Mass of oxygen in H2O = 1(16.00)=16.00 g
· % comp of oxygen = 16.00g/18.02g x 100= 88.79% oxygen      MUST SHOW THIS STEP
· Check:  11.21% hydrogen + 88.79% oxygen = 100 % total so work was correct

· Example 2: find the percent composition of each element in Ca3(PO4)2 
· Mass of Ca3(PO4)2=  3(40.06) + 2(30.97) + 8(16.00)= 310.12 g
· Mass of Calcium in Ca3(PO4)2 = 3(40.06) = 120.18 g
· % comp of calcium = 120.18g/310.12g x 100 = 38.75 % Ca	MUST SHOW THIS STEP
· Mass of phosphorous in Ca3(PO4)2 = 2(30.97) = 61.94 g
· % comp of phosphorous = 61.94 / 310.12 x 100 = 19.97% P	MUST SHOW THIS STEP
· Mass of oxygen = 8 (16.00) = 128.00 g
· % comp of oxygen = 128.00g /310.12g x 100 = 41.27% O		MUST SHOW THIS STEP
· Check:  38.75 % + 19.97% + 41.27% = 99.99% is very close to 100 so work was correct

· [bookmark: _GoBack]Empirical formula  gives the lowest whole-number ratio of the atoms of the elements in a compound
· An empirical formula may or may not be the same at a molecular formula
· The empirical formula of a compound shows the  smallest whole-number ratio of the atoms in the compound
· The molecular formula of a compound is either the same as its experimentally determined empirical formula or it is a simple whole-number multiple of its empirical formula.
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