
Chemical Reactions & 

Chemical Equations



WHY CHEMICAL REACTIONS are IMPORTANT in

MEDICINE?

-because ALL CHANGES that happen in our body and in our

environment are DUE TO SOME KIND OF CHEMICAL REACTION

going on

→creation of ATP, synthesis of drugs, effect of the drugs in the body,

Enzyme-substrate interactions, enzyme inactivation

drug-DNA interactions…

all these systems consider some type of chemical reaction…









REMEMBER: Majority of chemical reactions in our body consider

CONVERSION of the COMPOUNDS present in the FOOD 

to useful compounds NEEDED to OUR BODY









Classification of Chemical Reactions



Organize Your Thoughts

Chemical

reactions

Chemical

equations

Chemical

equations

• Balancing equations

• Predicting products

from reactants

• Synthesis

• Decomposition

• Single replacement

• Double replacement

• Combustion

Packard, Jacobs, Marshall, Chemistry Pearson AGS Globe, page 175



How a chemical Reaction can be 

recognized that takes place

Indications of a Chemical Reaction

– Evolution of heat, light, 

– Production of a gas

– Formation of a precipitate

– Color change



What are Chemical Equations

Depict the kind of reactants and products

and their relative amounts in a reaction.

4 Al(s)   +   3 O2(g)                2 Al2O3(s)

The numbers in the front are called 

stoichiometric coefficients.

The letters (s), (g), and (l) are the 

physical states of compounds.

reactants product
aluminum oxide



Chemical Equations

This equation means:

4 Al(s)   +   3 O2(g)                2 Al2O3(s)

4 Al atoms  +  3 O2 molecules   yield   2 molecules of Al2O3

4 Al moles +  3 O2 moles yield   2 moles of Al2O3

or

4 g Al  +  3 g O2 yield   2 g Al2O3

4 mol Al@27g/mol 3 mol O2@32g/mol 2 mol Al2O3@102g/mol

108 g             +           96 g                       =                    204 g

aluminum oxide 

sandpaper



Chemical Equations

Because the same atoms are present 

in a reaction at the beginning (reactants)

and at the end (products), the amount 

of matter in a system does not change.

The Law of Conservation of Matter

Kotz web

Chemical 

Factory

100% 100%
80%

20%



Chemical Equations

Because of the principle of the conservation of matter,

An equation must be balanced.

It must have the same number of atoms 

of the same kind on both sides.

Lavoisier, 1788
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Chemical Equations

• Reactants – the substances that exist before a 

chemical change (or reaction) takes place.

• Products – the new substance(s) that are formed 

during the chemical changes.

• CHEMICAL EQUATION indicates the reactants and 

products of a reaction.

REACTANTS  → PRODUCTS



Word Equations

• A WORD EQUATION describes chemical change using 

the names of the reactants and products.

Write the word equation for the reaction of methane gas 

with oxygen gas to form carbon dioxide and water.

methane    +    oxygen

Reactant Product

CH4 O2 CO2 H2O+ + 22

carbon dioxide     +    water



Cl

Cl

Cl
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H

ClClCl

Cl
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H

H

H2 +  Cl2 → HCl  H2 +  Cl2 → 2 HCl  

reactants     products

H 

Cl

reactants    products

H 

Cl

2

2

2 2

2 2

1

1

(unbalanced) (balanced)

Unbalanced and Balanced Equations



Chemical Equations

1 molecule N2 3 molecules H2 2 molecules NH3+

+

+

+1 mol N2 3 mol H2 2 mol NH3

N2 (g) 3 H2 (g) 2 NH3 (g)

“Microscopic recipe”

“Macroscopic recipe”

Chemical Equations

http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/6/6c/Nitrogen-3D-vdW.png


CH4 + 2 O2 → CO2 +  2 H2O

Reactants Products

1 C  atom 1 C  atom

4 H  atoms 4 H  atoms

4 O  atoms 4 O  atoms





Synthesis Reaction

Direct combination reaction (Synthesis)

General form:   A           +           B          → AB

element or element or compound

compound compound

Na

ClNa

Cl

2 Na    +        Cl2 → 2 NaCl

→

ClNa

Na

Cl



Potassium reacts with Water

Synthesis reaction

P O W !



Formation of a solid:  AgCl

AgNO3(aq)  +  KCl(aq)  → KNO3 (aq)  +  AgCl(s)
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PbI2

K1+Pb2+

lead (II) chloride   +   potassium iodide   

Cl2 I

Pb2+

Pb

K1+

K

Cl1- I1- Cl1- I1-

KCl

potassium chloride lead (II) iodide+

(aq) (ppt)+ +



Double Replacement Reaction

K2CO3 (aq)

Potassium carbonate

BaCl2 (aq)

Barium chloride

2 KCl (aq)

Potassium chloride

BaCO3 (s)

Barium carbonate
+ +



Synthesis Reactions

CO2 +      H2O                    C6H12O6 +       O2

H2 +   O2 H2O

Na   +   Cl2 NaCl

6 6 6

Photosynthesis

Formation of water

2 2

2 2

Formation of salt

A   +   B                         C

General Form



H

H

H

H

Decomposition Reaction

H

H

H

H
O

Decomposition reaction

2 H2O 2 H2 O2

General form:  AB A B

+

+

+

compound two or more elements

or compounds

OO

O



H2O                            H2      + O2

electricity

Decomposition Reactions

H2O2 H2O    +       O2

NI3 N2 +      I2

2 2

Hydrogen Peroxide 

Electrolysis of water

2 2

Nitrogen triiodide

AB                         A   +   B

General Form

2 3

../NI3.wmv


Oxidation-Reduction Reactions



In the oxidation-reduction reactions THERE IS an EXCHANGE of

ELECTRONS taking place between the REACTANTS

The LOSS of Electrons is named OXIDATION (“LEO”)

The GAIN of Electrons is named REDUCTION (“GER”)



The process of loss of electron is named oxidation, BUT, the compound

that loses the electrons is named REDUCING AGENT (compound A

in this picture) because The electrons it has released have REDUCED

the other compound (B in this picture) 

The process of gain of electrons is reduction, BUT…the compound

that gains electrons is named OXIDIZIGN AGENT (compound B

in this picture) because The electrons it has received have OXIDIZED

the other compound (A in this picture) 



Examples of Oxidation-Reduction Reactions important for

MEDICINE



Oxidation-Reduction process in the
Water formation from molecules of H2 and O2

2H2 + O2 ---> 2H2O

In this equation we have two so-called half reactions

H2 – 2e- ---> 2H+ oxidation

O2 + 4e- ---> 2O2- reduction



Examples of Oxidation-Reduction Reactions



Why Oxidation_Reduction Reactions are Important in

Medicine?



Corrosion of bioimplants

Electron Transfer Chain and

Production of ATP



Reactions of cell-membrane damaging

or lipid-peroxidation

with Reactive Oxygen Species (ROS)

are also Oxidation-Reduction

Reactions…

…Substances that give electrons

to ROS and neutralize their effects are

Called ANTIOXIDANTS!! Important

For increasing immunity in our body



Enzyme-substrate interactions

are crucial for understanding

the action of defined ENZYMES

and the conditions affecting

their activity…

-glucose oxidase

-superoxide dismutase

-peroxidases...



Examples of some

so-called

REDOX ENZYMES

Superoxide Dismutase

Peroxidases

Cytochromes

..



Many drugs and medicals are exhibiting their effect via

Oxidation-reduction reactions

Examples:

Vitamin C

Vitamin A and K

Adrenalin

Dopamine

Antibiotics…

Other important oxidation-reduction chemicals used in

Everyday medicine

→Hydrogen Peroxide H2O2

→NaClO sodium hypochlorite
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