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Chapter 3

St oi chi ometry: Cal cul ati ons with Chenical Fornulas and Equati ons
I ntroduction

e Stoichionetry

— St oi chei on “el ement”
— Metron “measure”
In this chapter ----- measur enents and reactions

keepi ng track of atons

@uiding Principle: Law of Conservation of Mass
In ordinary chem cal reactions atons are neither created nor destroyed.

Cheni cal Equati ons

e Antoine Lavoisier(1734-1794) Father of Mdern Chenistry
— Beheaded during the French Revol ution

— Hel ped greatly by his wife

e Careful observation of reactions

e Mass before = Mass after

Chem cal Reactions

e Chem cal equations:

— Reactants (chem cal s before)
— Products (chemicals after)

Reactants ? Products
hydr ogen and oxygen yield water (word equation)
2H2 + @2 ? 2H20 (bal anced)

(recall hydrogen and oxygen are diatomic el enents so they have subscripts of 2 in their fornul as)
e 2 hydrogen nol ecul es react with 1 oxygen nolecule to yield 2 water nol ecul es

See picture in center of nmargin edge page 76.

O her exanpl es of bal ance reactions, underlined nunbers are the stoichionetric coefficients.
2Na + 2H20 ( 2NaCOH + H2

2K + 2H20 ( 2KCH + H2

Bal anced Chem cal Equations

Renenber- the reason for balancing is to show Law of Conservati on of Mass
Have the same nunber of atons of each kind of elenent before and after a reaction.

Steps to wite bal anced reactions:

« Wite correct chemcal formulas for reactants & products (correct subscripts) (If you don't get
this right, the next step is usel ess)

e Place nunbers to the left of formulas to give the same nunber of atons of each el enment type both
|l eft and right of the arrow (sonetinmes this involves nostly trial and error)

Stoichionmetric coefficients: give ratio of reactants & products
See fig.3.3------- H20 = 1 water nolecule that has 2 Hatoms and 1 O atom

This one has a coefficient: 2 H20 = 2 whol e water nol ecul es (separate ones) for a total
of 4 Hatons and 2 O atons

H2Q2 = 1 nol ecul e of hydrogen peroxide, 2 H atons and
2 O atons

See fig. 3.4 for another picture of a balanced reaction, the conmbustion of nethane (natural gas):
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cH + 2 @27 C + 2 H0
Met hane pl us oxygen yields carbon di oxi de and wat er
1 net hane nol ecul e plus 2 oxygen nol ecules yield 1 carbon di oxide nol ecule plus 2 water nol ecul es

Count the atons: 1 C atom each side of arrow
4 H atons each side of arrow
4 O atons each side of arrow

Law of conservation of nmass: matter cannot be lost in any chemi cal reactions.

Sone Sinple Patterns of Chemical Reactivity
Conbi nati on and Deconposition Reactions
e Conbi nati on reacti ons have fewer products than reactants:

2My(s) + @(g) ? 2My(s)

e The My has combined with Q2 to form MyO

« Deconposition reactions have fewer reactants than products:
2NaN3(s) ? 2Na(s) + 3N2(g)

(the reaction that occurs in an air bag)

e The NaN3 has deconposed into Na and N2 gas.

See table 3.1 for sone nore exanpl es.

Anot her type of reaction: Conbustion

(Later you'll learn this is a type of oxidation/reduction reaction.)
Conbustion is the burning of a substance (fuel) in oxygen:
C3H8(g) + 5C2(g) ( 3Cx2(g) + 4H2Q(1)

1 Propane nol ecul e plus 5 oxygen nol ecul es yield 3 carbon di oxi de nol ecul es and 4 wat er nol ecul es

Not e: propane = C3H8 is sold in tanks under pressure, it is the gas used for gas grills
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