


Indicators of chemical reactions

Formation of a gas

Emission of light or heat

Formation of a precipitate

Color change

Emission of odor



All chemical reactions:

have two parts

Reactants - the substances you start 
with

Products - the substances you end up 
with

The reactants turn into the products.

Reactants  Products



Describing chemical reaction
The way atoms are joined is changed

Atoms arenõt created or destroyed.

Can be described several ways

In a sentence 

Copper reacts with chlorine to form copper 
(II) chloride.

In a word equation

Copper + chlorine  copper (II) chloride

Cu(s) + Cl2(g)  CuCl2(aq)



Symbols used in equations

(s) after the formula ðsolid Cu(s)

(g) after the formula ðgas   H2 (g)

(l) after the formula -liquid H 2O(l)

(aq) after the formula  - dissolved in 
water, an  aqueous solution. CaCl2 (aq)

used after a product indicates a gas 

(same as (g))     O2 

® used after a product indicates a solid 

(same as (s))      CaCo3®



Symbols used in equations

indicates a reversible 
reaction.

shows that heat 
is supplied to the reaction.

, or                 is used to 
indicate a catalyst used supplied, in this 
case, platinum.

,                   indicates a 
pressure other than STP



Summary of Symbols



What is a catalyst?

A substance that speeds up a 
reaction without being changed by 
the reaction.

Enzymes are biological or protein 
catalysts.



All chemical reactions are accompanied by a change in 
energy.

Exothermic - reactions that release energy to their 
surroundings (usually in the form of heat) 

oæH (enthalpy) is negative ðenergy leaving system

Endothermic - reactions that need to absorb heat from 
their surroundings to proceed. 

oæH (enthalpy) is positive ðenergy coming into the system

Reaction Energy



ÅSpontaneous Reactions - Reactions that proceed 
immediately when two substances are mixed together. Not 
all reactions proceed spontaneously.

Reaction Energy

ÅActivation Energy ðthe amount of energy that is 
required to start a chemical reaction.

ÅOnce activation energy is reached the reaction 
continues until you run out of material to react.





Formula Equation

Uses formulas and symbols to 
describe  a reaction

doesnõt indicate how many.

All chemical equations are sentences 
that describe reactions.



Diatomic elements
There are 8 elements that never want to 
be alone.

They form diatomic molecules.

H2 , N2 , O2 , F2 , Cl2 , Br 2 , I 2 , and At 2

The ðogens and the ðines

1 + 7 pattern on the periodic table





Convert this to an equation
Solid iron (III) sulfide reacts with 

gaseous hydrogen chloride to form 
iron (II) chloride and  hydrogen 
sulfide gas.

Fe2S3 (s) +  HCl(g)  FeCl2 (s) + H2S(g)


