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Unit one: chemistry is the central science 
Chapter one 

*Science: 
An organized structure of knowledge that includes facts, principles, laws 
and scientific theories. 
*Chemistry: 
Science that studies the composition, properties of matter, changes that occur 
to it and reactions between substances. 
*Branches of chemistry: 
Branches of chemistry: physical, organic, nuclear, analytical and thermal. 
*Fields of chemistry: 
a. In ancient times: 
1- Metal and mining 
2- production of colors and glasses. 
3- Tanning and dying clothes 
4- Medicines. 
5- Mummifying 
b. Now days 
1- Study the properties of substances. 
2- Study Structure of atoms and molecules. 
3- Study Solving some problems as pollution 
*Relation between chemistry and other branches of science: 
 

Biology: Study the living organisms. 
Chemistry: Study reactions inside the body as digestion 
Chemistry + biology = Biochemistry: 
Biochemistry: 
Science study the chemical structure of proteins, fats and carbohydrate 

Physics: study natural phenomena as motion, force, light. 
Chemistry + physics = Physical chemistry 
physical chemistry: 
- Study Properties of substances. 
- Study Structure of these substances. 

Medicine & pharmacy: 
they are chemical substances that have healing properties. 
Chemistry studies: 
Nature and function of hormones and enzymes in the body. 
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Chemistry & agriculture:  
1-Choosing the suitable soil. 
2-Suitable fertilizer. 

Chemistry and future: 
Discover substances with extraordinary properties through nano 
chemistry 

 
 

Measurement in chemistry 

 
*Measurement: 
Comparison of unknown quantity with another known one. 
*Results of measurement: 
1-Numerical value: to describe the physical quantity 
2-Measuring unit 
-Measuring unit: 
It is a certain portion of a certain physical quantity 
*Importance of measurement: 
1- Gaining information about substances. 
2- Monitoring and protection. 
3- Evaluate a situation and suggest medicine as (glucose in blood) 
-Measuring tools 
1-Sensitive balance: 
Use: measure the mass of substances  
Types: Digital balances 
Most common: Top loading balances 
 
2-Graduated cylinder: 
Use:  
1- Measure the volume of liquids with high accuracy 
2-Measure the volume of solid bodies. 
 
3-Burette: 
Description: Long glass tube with two opening 
the graduation zero is close to upper opening 
Use: Titration 
Note: It should be fixed on a holder with a metallic 
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Base 
 
 
4-Beakers: 
Description: transparent beakers made 
of Pyrex glass 
Use: 1-Measure approximate volume of 
solutions 
2-Transporting solutions 
3- mixing solutions while making experiments. 
 
5-Flasks: 
Description: has many shapes 

Type  Conical flask  Round-bottom flask  Volumetric flask 

shape 
 
 
 
Use 

 
 
 
 
Titration  

 
 
 
 
 
Preparation and 
distillation 

 
 
 
 
 
Prepare solution with 
accurate concentration 

 
 
6-Pipette: 
Description: Long glass tube opened from 
the two sides 
Use: Measure and transport certain volume of 
solution 
Note: vacuum should be used to avoid harms 
7-Tools for measuring PH: 
-It is the measurement that determine if the substance is acid or base or 
neutral. 
-It is the measurement of concentration of hydrogen ions in solution. 
-Tools to detect PH: 
1-litmus paper (by changing their color) 
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2-Digital apparatus (more accurate and it measures PH directly) 
-PH < 7 acid PH 
-PH = 7 neutral 0 acid 7 basic 14 
-PH > 7 base 
 
 
 
 

• PH meter is more accurate in measuring PH of a solution. (G.R) 
Because PH meter can determine if the solution is acid or base and also 
determine the concentration of hydrogen ions in the solution while PH tape is 
used to know if the substance is acid or base only. 
 

Chapter two  
Nanotechnology 

*Nanotechnology: 
It is the technology of very small substances and it specialized in treating the 
substance on Nano measure to produce new, useful, and unique properties. 
The Nano is a unique measuring unit: 
1 milli = 1x10-3m 
1 micro = 1x10-6m 
1Nano = 1x10-9m (1 Nano = one part of a billion part of meter) 
Why the Nano scale is unique in measurement? 
1- The properties of substance changes as (color, transparency, ability to 
conduct heat and electricity). 
2- Speed of chemical reaction, toughness, elasticity, ……..) change completely in 
Nano scale. 
3- The substance gain new and unique properties.(prop. Change with changing 
Nano volume). 
4- Nano substances can be used in new and uncommon applications. 

*Critical Nano volume: 
The volume in which the unique Nano properties of the substance appear and is 
located between (1-100 nm). 

•So the properties of substances in Nano scale is volume dependent properties. 
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•Examples on substances in Nano scale: 
1-Nano gold: 
- The gold is yellow in color and bright in normal scale 
- Nano gold takes different colors according to their Nano volume(It may be 
red, green , orange and blue). 
Because the reaction of Nano gold with light is different from reaction of gold 
with light in macro volume. 
2- Nano copper: 
The hardness of nano copper is more than its hardness in macro measurement 
*The speed of reaction in Nano scale: 
In the Nano volume of the substance, the ratio increases between the surface 
area to volume so the number of atoms exposed to reactions increases so the 
speed increase and the substances gain new properties. 

•When substance changes from macro measurement to nano measurement 
surface area increases while volume remains constant 

*Nano chemistry:  
It is the branch of Nano science , it deals with chemical applications Of Nano 
substances. 
*Nano substances can be classified according to the dimensions into 

Type 
1)One 
dimensional 
Nano substances 

2)Two 
dimensional 
Nano substances 

3)Three 
dimensional 
Nano substances 

Definition 

They are nano 
Substance with 
one Nano 
dimension 
less than 100 nm. 

They are Nano 
substances with two 
dimensions each of 
them less than 100 
nm. 

They are nano 
substances with 
three dimensions 
Each of them less 
Than 100 nm. 

Examples 
-Thin films 
-Nano wires and 
fibers 

-Uni carbon Nano 
tube 
-Multi carbon 
nano tube 

-Bucky ball C60 
-Nano shell 
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Applications of Nano technology 

1) Medical field: 
1-The early diagnosing of diseases and picturing organs and tissues. 
2- Deliver medicine to the infected tissues and cells which increases the chances 
of healing and reduce harmful effects. 
3- Producing very minute devices for dialysis that can implant in the body. 
4- Producing Nano robots that sent into blood streams and remove blood clots 
from veins without surgical interferences. 
2) Agricultural field: 
1-Identify bacteria in nutrients and preserving food. 
2-Improve nutrients, pesticides and medicines for plants and animals. 
3) Energy field: 
1-Produce solar cells using Nano silicon that has high ability to transform energy 
without leakage of heat energy. 
2-Producing Hydrogen fuel cells that is low in cost and high on performance. 
4) Industrial fields: 
1-Producing invisible Nano molecules that acquire glass and ceramic property of 

Uses 

*Thin films: 
are used in 
1-Painting surfaces 
to protect them 
from rust. 
2-Packing food 
Products 
to protect them 
from getting 
spoiled or rotting. 
*Nano wires: 
are used in 
electrical circuits. 
*Nano fibers: 
are used in 
production of water 
filters 

*Carbon Nano 
tubes: 
Are 
1-Good conductors 
of electricity than 
copper. 
2-Good conductors 
of heat than diamond 
3-Stronger and 
lighter than steel due 
to powerful bond 
between its 
molecules. 
4-Connected easily 
to protein so they 
can be used in 
making biological 
sensor devices 
which are sensitive 
to certain molecules. 

*Bucky ball C60 
Used as 
1-Carrier for 
medicine in 
the body. 
Due to its 
hollow structure 
It can match 
With a molecule 
of medicine 
But its outer part 
resist the reaction 
of the medicine 
with other 
molecules in the 
body. 
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self-cleaning. 
2-Producing Nano substances to purify ultraviolet rays in order to improve sun 
block cosmetics and creams. 
3- Producing a Nano wrapping technology in the form of paints and sprays that 
work to form layers of coverings that protect the screens of electrical devices 
from scratching. 
4- Producing repellent tissues for stains and distinguished with self-cleaning. 
4) Communications field: 
1-Producing wireless Nano devices, mobiles, and satellites. 
2- Decreasing the size of the transistors. 
3- Producing electric chips that are distinguished with a high storage capability. 
5) Environmental fields: 
1-Producing Nano filters that work on purifying the air, water, solving the 
problem of nuclear wastes and removing the dangerous elements from 
industrial wastes. 

 

Harmful effects of Nano technology 

1) Medical effects: 
Very minute nano particles may enter the body of human or animal through cell 
membrane of skin or lungs causing diseases. 
2) Environmental effects: 
During production of Nano substances some wastes may be suspended in the 
air, 
water and soil causing pollution. 
3) Social effects: 
It may cause social inequality between rich countries and developed countries. 


