Chapter 9 notes  Chem

A chemical reaction is a process in which one or more substances are converted into new substances with different physical and chemical properties.


Example = cooked egg

Chemical reactions


Happen everywhere all the time


All involve 2 types o of substances


Reactants = the substances present before the reaction


Products = substances produced by the reaction

Hydrogen gas reacts with chlorine to produce hydrogen chloride 

The reason for reactions

An atom with a full set of valence electrons will not bond with other atoms but an atom with an incomplete set of valence electrons will bond.   Chemical reactions  give them the opportunity to obtain a complete set of valence electrons and become more stable.

During CR atoms form molecules or break apart molecules or react with other molecules to produce new substances

In the egg example heat was applied to initiate a chemical reaction
9.2

Chemical reactions are represented by sentences known as chemical equations

It is like a math equation that describes exactly what happens in a reaction

Chemical equations identifies the reactants and the products in a chemical reaction

Word Equations


These give the name of the reactants and products



For example if a piece of calcium reacts or is burned with oxygen to produce calcium oxide you would write it as


Calcium + Oxygen ( calcium oxide

+ means reacts 

( means yields and points from reactants to products

Formula Equations

They are more commonly written using chemical symbols and formulas


The example above would be written as 



Ca  +  O2  (  CaO

Be very careful to use the correct chemical symbols and formulas for the reactants and products

Balancing equations

Law of conservation of matter or mass


Neither can be created or destroyed 

Total mass or reactants and products must be equal

 
For this to happen the total number of atoms of each element must be the same before and after a reaction


There must be the same number of atoms of each element on both sides of the equation



For the example above there is more oxygen on the reactant side than on the product side 

Ca  +  O2  (  CaO

To find out how many atoms of each element there are you will have to multiply the subscript by the number to the left of the symbol or formula ( remember if there is no number then the number is 1)

To balance the equation you will need to add coefficients or whole numbers before the formulas for a reactant or product

For example in the equation above you have 2 Oxygen atoms on the left so if we put a 2 in front of the CaO it will mean we have 2 Oxygens on the right


Ca  +  O2  (   2 CaO

But now we have 2 Ca’s on the right and only one on the left so we will need to add another 2 in front of the Ca on the left like so

2Ca  +  O2  ( 2 CaO

Now our equation is balanced
Here are the steps you might use for a more complicated reaction

1 write the word equation that describes the reaction

methane + oxygen ( carbon dioxide  + water
2 replace the words in the equation with the symbols and formulas

CH4  +  O2  (     CO2   +   H2O

3 count the number of atoms of each element on both sides of the equation 

reactants =  1C, 4H, 2O, 

products =   1C, 2H, 3O


this is unbalanced

4 to balance the equation we usually begin with those elements that occur in only one substance on each side 



here we would start with either C or H  Lets use C

There is one of each side so they are balanced already


CH4  +  O2  (     CO2   +   H2O


Lets try H if we put a 2 in front of water

CH4  +  O2  (     CO2   +  2 H2O

The Hydrogens are balanced

Now we have changed the number of oxygens as well we now have 4 on the right and only 2 on the left  


If we put a 2 in front of the O2 then we see

CH4  +  2O2  (     CO2   +  2 H2O
5 now we verify that everything is balanced 

yes this process will be a lot of trial and error  make sure your coefficents are in the lowest whole number ratio.

Writing complete chemical equations

It is also important to be balanced and also include the state of each reactant and product.  

Solid = s

Liquid = l

Gas = g

If the solid is in an aqueous solution (water solution ) = aq


Many solids will not react if they are not dissolved in water

For example 

CH4 (g)  + 2 O2 (g) (     CO2 (g)  +   H2O (l)

9.3
The four general types of chemical reactions are direct combination 

Decomposition, single-replacement, and double-replacement

Direct Combination  (aka synthesis) Reactions


Two or more reactants come together to form a single product

A + B = AB


Here A and B stand for either elements or compounds

Calcium burning in oxygen produces calcium oxide from section 2 is an example of this

Also 

2Na  +  Cl2   (   2NaCl

These two elements join together to form a single product

These reactions can also involve compounds like

CO2  +  H2O  (   H2CO3
Decomposition Reactions


A single compound is broken down into two or more smaller compounds or elements


This is the reverse of a direct composition reaction 

AB  (  A  +  B

A simple example would be


2H2O (  2H2  +  O2
Or a more complex example could be with compounds like


CaCO3 (  CaO   + CO2
Single Replacement Reaction
An uncombined element displaces an element that is part of a compound 


( May I cut In?)

A  +   BX  (  AX  +  B


AX and BX are generally ionic compounds and the X just changes partners

An example might be

Magnesium replaces the copper in Copper (II) sulfate to form magnesium sulfate

Mg  +  CuSO4  (  MgSO4  +  Cu

Whether one element will replace another depends on the tendency of each element to react.   A more active element will replace a less active element. 

 Note figure on page 295  this is the activity series.


You can use it to determine if a single replacement reaction will occur.

Try this example chlorine and potassium iodide


Since metals usually replace metals and non metals usually replace nonmetals which element will be replaced by the chlorine?
Iodide 

 So you would write Cl2  +   2KI  (  2KCl    +  I2
Double replacement reactions

Atoms or ions from two different compounds replace each other

AX  +  BY   (   AY   +  BX

The two atoms or ions switch partners

When you take calcium carbonate for an upset stomach 

CaCO3   +  HCl   (    CaCl2   +   H2CO3
The calcium and hydrogen replace each other  and the product calcium chloride is harmless and the other product is carbonic acid which decomposes into water can carbon dioxide

Not all pairs of compounds will react like this 


Most will not occur unless the reactants are dissolved in water  so they can separate into ions

It is most likely to proceed if at least one of the products is a molecular compounds, a precipitate (solid that separates from solution)  or a gas that cannot be dissolved in water.  
Exceptions to the rule

There are many reactions that may not fit into these catagories


Examples

Not all combustion reactions are direct combinations  



the methane example from section 2 does not fit any of these

C2H5OH   +   3 O2  (  2CO2   +  3  H2O   this one does not fit any either
