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CHEMICAL REACTIONS AND EQUATIONS

A chemical reaction is a process that leads to the chemical
transformation of one set of chemical substances to another.

Stuff > Different stuff

Reactants » Products

Consider sodium placed in water

https://www.youtube.com/watch?v=0Df sPexS52Q

The solid sodium is reacting with the liquid
water to produce sodium hydroxide (in
aqueous solution) and hydrogen gas

This is MACRIOSCOPIC description
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SUBMISROSCOPIC DESCRIPTION

We can write this using our chemical knowledge:

Na + H,O > NaOH + H,

Even more — relative numbers of species involved:

2Na + 2H,0 » 2 NaOH + H,
Na 2 2
H 4
O 2 2

law of conservation of mass - matter cannot be

# m» | created or destroyed in a chemical reaction.
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MACRO- AND SUB-MISROSCOPIC DESCRIPTION

The solid sodium is reacting with the liquid water to produce sodium hydroxide
(in an agqueous solution) and hydrogen gas.

2Na + 2H,0

2NaOH + H,

The solid sodium is reacting with the liquid water to produce sodium hydroxide

(in an ) and hydrogen gas.
2Na(s) + 2H,0 () » 2 NaOH + H,(Q)
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ANOTHER EXAMPLE

Propane burns in oxygen gas to give water vapor and carbon dioxide gas.

This is a MACROSCOPIC description

At the submicroscopic level:

CH, + 50, > 4H,0 + 3CO,
C 3 1->3
H 8 2->8
O 2 210 32> 10
e
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PRACTICE PROBLEMS

Practice Problem 1: When the following equation is balanced with lowest ratio whole
number coefficients, what is the coefficient of CO, ?
C,H,o(8) + O,(g) => CO,(g) + H,0(l)

Practice Problem 2: Write a balanced equation (with smallest set of coefficients) for the
following:
__Fe(s) + _H,0(g) => __Fe,0,(s) + __H,(g)

Practice Problem 3: Balance the following equation using the lowest possible integer
coefficients and give the coefficient of HCIO,.
Cl,0, + H,0 =>HCIO,
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SUBMISROSCOPIC DESCRIPTION

1 molecule 5 molecules 4 molecules 3 molecules

3 molecule 15 molecules 12 molecules 9 molecules
10 molecule 50 molecules 40 molecules 30 molecules
x molecule 5x molecules 4x molecules 3x molecules
X moles 5x moles 4x moles 3x moles

moles of B . coefficient of B

moles of A coefficient of A
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ANOTHER EXAMPLE

Ethane burns in oxygen gas to give water vapor and carbon dioxide gas. How many
moles of oxygen gas are needed to completely burn 5.0 mol of ethane?

C,H, +3%0, > 3H,0 +2C0, x2

C 2 1->2
H 6 2 26
O 2 27 327

2C,H, + 70, ———6H,0 + 4CO,

C 4 4
H 12 12
0 14 14
l ]

= ———s ]
-

2C,H, + 70,—> 6 H,0 + 4CO,

moles of B _ coefficient of B

moles of A coefficient of A

moles of O, coefficient of O,

moles of C,H, " Coefficient of C,Hg

molesof 0,
5.0 moles of C,H,
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EXAMPLE

Consider the reaction N, (g) + H,(g) = 2 NH3 (g). How many molecules of NH; will be made from
the reaction of 42.0 g N,?

Step 1: Find the moles of N, from its mass and molar mass
Step 2: Find the moles of NH; that form from this quantity of N,
Step 3: Convert moles of NH; to number of molecules of NH; using Avogadro’s number
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PRACTICE PROBLEMS

Practice Problem 1: Ammonia will react with fluorine to produce dinitrogen
tetrafluoride and hydrogen fluoride.

2NH,(g) + 5F,(9) => N,F ,(g) + 6HF(g)

How many moles of NH, are needed to react completely with 27.2 mol of F,?

Practice Problem 2: Chromium(lll) oxide reacts with hydrogen sulfide (H,S) gas
to form chromium(lll) sulfide and water:

Cr,04(s) + 3H,S(g) => Cr,S,(s) + 3H,0(l)

To produce 237.5 g Cr,S;, how many moles of Cr,O, are required?

Practice Problem 3: Consider the following reaction:
2BHy,+120,=>5B,0,+9H,0
How many molecules of O, are needed to make 110.5 g of H,O?
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