



The solubility in water (polar solvent) allow non polar molecules of fats to pass through Water molecules
 This  need to separate hydrogen bond between water molecules with out formation of new bonds between water and fats .This lead to increase in energy so the solubility does not take place
 .
Types of solutions:  

Solid                           Liquid                          Gaseous solution                       solution                      solution                        (Gas In gas ex: air)    
1-solid in solid           1-  Solid in liquid
(Gold alloy)                     (Sugar –water)
                                   2- Liquid in liquid
2- Gas in solid            3-  Gas in liquid (hydrogen         

  (Alcohol in water)           chloride in water 

It is a substance which produces H+ on being dissolved in water.
Types of acids    :    Solid        (citric-vitamin C)
                                  Liquid        (nitric – hydrochloric)
                                  Gas           SO3 in water to form H2SO4  
Properties of acids: 1- turns litmus paper to Red

                                       2-have a sour taste

                                       3-ther solution conduct electricity 
Metal    +   Acid             Salt      +      Hydrogen
Zn +2HCL             ZnCL2    + H2 
Metal oxide + Acid            Salt   + water

Mg O + 2HCL              MgCL2 +H2O
Acid + Alkali         Salt + Water
HCL + Na OH         Na CL + H2O
Acid + Metal carbonate or bicarbonate        salt + CO2 + H2O

Na2CO3 +2HCL          2 Na CL +CO2 +H2O

NaHCO3 + HNO3          NaNO3 + CO2 + H2O

Classification of acids:      According to nature 
*Mineral (HCL- HNO3)
* Organic (acetic CH3COOH – citric C6H8O)

According to strength or weakness

*strong acids which are completely ionized in aqueous solution 
EX: HNO3 –HCL –H2SO4
*week acids CH3COOH –lactic acid C3H6O3

According to basicity *    mono basic        HCL          H+

                                      *    Dibasic            H2SO4       2H+
                                       *     Tri basic            H3Po4                  3H+

Preparation of H CL in lab   :
H2SO4 +Na CL         Na2So4 +HCL   gas

HCL +water            HCL     acid

How to differentiate between     carbonate,   bicarbonate     ?

Salt +HCL         in two cases produce CO2  which turns lime water turbid then add Mg SO4 to both   
Salt solution       p.pt on cold so it is carbonate 

                            P.pt on heat so it is bicarbonate 
How to detect for sulphite SO3- - ion   ?

Salt solution + HCL       colorless gas then by using orange K2Cr2 O7 it turns to green.

How to detect for NO 2     ?

Salt solution +H CL       no colorless gas turns to reddish brown fumes at the top of the tube

How to prepare H2SO4    ? By using a catalyst V2O5
SO3 + H2O        H2SO4    
Economic importance of H2SO4:
1-Making titanium di oxide used in pigments.
2-production of ammonium phosphate using as fertilizer
3-Preparation of some acids.
4- Use to remove rust from iron.
5- Tanning of leather.  6-To remove impurities from oil.
7- Used in making washing powder.
Bases

The substances which react with acids to produce salt and water it is classify to    : 
*   Metallic oxide or hydroxide soluble in water 
Na2O + H2O        2 NaOH

   Metallic oxide or hydroxide  in soluble in water 

FeO + 2HCL           FeCL2 + H2O

NH3 consider as anhydride base because when it dissolve in water produce ammonium hydroxide.


                      1-Dissolve in water produce OH-

                      2- turns red  litmuspaper to blue . 3-Soapy touch .
4-                   4-Their solution conduct electricity .

                      5-react with acids to produce salt , water .
Preparation in industry :  By electrolysis of sodium chloride solution using graphite electrodes  .

Properties of NaOH : 1- It is white solid 2- dissolve in water produce exothermic reaction .3-deliquescent (absorb water vapour )  4-Turning red color to blue .
Chemical reactions : acid + alkali      salt  + water
*Used to identify the basic radicals by precipitation .

CuSO4 + 2 NaOH         Cu(OH)2 + Na2SO4
FeCL3 + 3 NaOH                 Fe(OH)3 blue p.pt        +3 NaCL
How to differentiate between CuSO4 , FeCL 2 By adding Noah CuSo4 produce blue p. pt o        Cu(OH)2    ,  FeCL3produce brown p. pt of  Fe (OH)3

Na OH   + NH4 CL            NH3 + Na CL +H2O 
· Sodium hydroxide reacts with oil to form soap.
· React with CO2 then left to cool it will form hydrated sodium carbonate (Na2CO3 .H2O) washing soda used to remove the hardness of water.
Anion of strong acids+ cation of strong base   neutral effect.
Anion of strong acid + cation of weak base      acidic effect.
Anion of weak acid + cation of strong base       basic effect.
Anion of weak acids +cation of weak base        neutral effect.

Salts                                  

There are two types: 1-soluble ex: nitrate, ammonium, sodium and potassium salts,   chloride salts,          Sulphate. 
                                     2-in soluble ex:  all carbonate except

                                                            Na, K.
Uses of salts:      CuSO4 used to test the presence of water,    hemoglobin in blood.
BaSo4 to people who examined to x- rays.
Preparation of water soluble salts : 

Zn + H2SO4           ZnSO4 + H2
Cu O +H2SO4      Cu SO4 +H2O

HCl +Na OH      Na Cl  +H2O

Na2CO3 + HCL      Na CL  + CO2  +  H2O

ZnCO3 + HNO3       Zn(NO3)2 + H2O +CO2

Preparation of insoluble salts : 
AgNO3 + Na CL         NaNO3 + Ag CL                      

                          CH (3) Energy from nuclear Reactions

Structure of atom :

(1) Nucleus: contains : (protons (+)ve and neutrons (neutral )

(2) Electrons (-) ve : revolve around the nucleus the 7 energy levels (K  ,L  ,  M   ,  N  ,O   ,   P   ,Q  )

** Mass number : The sum of protons and neutrons which is found in  the nucleus

**Atomic number: the no. of protons inside the nucleus that equal number of electrons when the atom is in the ordinary state .
               ** No. of neutrons = mass no. — atomic number )       G.R.F. :

1-The atom is electrically neutral at ordinary state.

.........................................................................................

2-The mass of atom is concentrated in the nucleus Because :

The nucleus contains proto and neutrons and they have greater mass if they are compared to the mass of  electrons which can be neglected.

3- The energy of the atom is stored in the nucleus Because:

The nucleus contains different forms of energy

1-Repulsive force between (+ve protons. )
2- Attractive forces between neutral neutrons.

3- Attractive forces between neutrons and protons.

4- G R :There are attractive forces between neutrons and protons

Due to the exchange of mesons between them
5-The stability of the nucleus of some elements

Because: The attractive forces are much greater than the repulsive forces 

N B    :

The meson : small subatomic particle with a (+)ve or a (-)ve charge.

The exchange of mesons :
Proton                neutron +        +ve  meson

Neutron              Proton   +        -ve   meson

 :

“Different forms of the atom of an element having the same 
atomic no. but different mass no
This is due to the difference in the no of neutrons. Examples: 

1- Hydrogen isotopes: 

1- ProtiumH1        2- Deuterium H2       3-H3       Tritium

*N. B. : The nucleus of protium doesn’t contain any neutron

2- Oxygen isotopes:1-  O16    2-   O17
    3-      O18
Classification of isotopes according to stability :

* The stability of nucleus depends on the ratio between the no.
of protons in the nucleus.
 (1) Stable isotopes :  
*The attractive forces inside the nucleus are greater than the 

repulsive forces .

B-The ratio between protons and neutrons (n  :  p  ) is 1 :1 till 1:1.5
Examples    : H1  ,  C12   ,   O16   ,   Br79     , Pb026
2- Unstable isotopes

* The repulsive forces inside the nucleus are greater than the attraction forces

*the ratio between protons and neutrons (n :p ) is 1  > 1.5 
Such as  U238    ,     th234                                                                                                                                                          

EX   Calculate the mass of nucleus constituents of  He2 if you know that the mass of proton  = 1.0073     a.m.u
                         “        “ neutron=1.0087       a.m.u

                          “        “electron =0.000548  a.m.u

Mass of nucleus constituents    =

No of protons×mass of proton +no.of neutrons×mass of neutron

=2 ×1.0073+2 ×1.0087  = 4.032 a.m.u

 -

Mass of electrons = no. of electron× mass of electron
=2×0.000548         = 0.001096         a.m.u.

The mass of nucleus is much greater than mass of electron 


N.B

When the attractive forces inside the nucleus are greater than

 the repulsive forces the stability of the atom increases because the binding energy increases .

The nuclear binding energy :
It is the energy required to bind the constituents of nucleus together 
N.B

1-When the mass number of the atom increases the binding
Energy increases

2-Quantum theory of plank :

Mass can be converted into energy and vice –versa 

Plank’s law : 

Energy = Converted mass× constant

3- Dr. Ali moustafa musharafa : explained that mass ,energy ,and radiations are different forms of energy and convert to each other .
Important Laws :

1-- The energy produced             =              mass in gm×9 ×10 13
2- the energy produced in joule  =              “         “   “ ×4.18
Since   1 calorie                               = 4.1 8 Joule.
The energy produced in m.e.v    =mass in a.m.u        ×      931

The electron volt :

The work down to transfer one electron from one point to another one electron from one point to another if the potential 
difference  between them equals 1 volt”

one atomic mass unit = 1.66 x10-24 gm


                                 ÷1.66×10-24
gm                                 a.m.u


                                               ×1.66×10 -24
Example (1):

Calculate the energy produced from the conversion of a mass 0.5 gm in joules.

Solution  :

The energy produced = mass x 9 x 1O13 
In  Joules                          grams

........................................................................................................................................................................................................................

Example (2):

Calculate the energy in calories produced from the conversion of a mass 5 gm,

The energy produced  =....................................................................................................................................................................................................................

The source of the binding energy : it is produced due to the conversion of a part of mass to energy .

G R. F  :

The actual mass of nucleus is less than the mass of nucleus constituents

...........................................................................................................

...........................................................................................................

How to calculate the binding energy      :                                      
1- The binding energy =    mass defect    × 931  
2-Mass defect = mass of const.     -  actual mass 
3-Mass of const.= no of protons× of proton+no of neutron ×mass of neutron                     T.B.E

4-Specific binding energy =                     
                                                   Mass no.                             
N.B

When the specific binding energy increases, the stability of nucleus increases .......and when the mass no. increases the binding energy decreases and the stability decreases try to draw the relation.
EX(1) calculate the binding energy of helium nucleus He2  given that the actual mass of a helium atom = 4. 003a.m.u  mass of proton 1.0073 a.m.u, and the mass of neutron 1.0087 a.m.u then calculate the binding energy per nucleon
..........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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EX(2)calculate the actual mass of sodium atom Na 11 given that the mass of proton 1.0073a.m.u , mass of neutron = 1.0087a.m.u and the binding energy =181.55 M.e.v 
............................................................................................................................................................................................................................................................................................................................................................................................................................

.......................................................................................................

The natural radioactivity

 “It is a natural decay of the nucleus of the atom of a radio active element which results in producing of an invisible radiation “

* Clacification of elements according to the natural radio activity

1-stable elements

They have stable nuclei because no spontaneous decay in the nucleus takes place . 
2- unstable elements : they have unstable nucleus and a spontaneous decay in the nucleus takes place gradually
The half life

It is the time required for decaying half of nuclei of the element present ”number of the nuclei

                                            Total time

The half life time =        Number of half lives 
Ex1: a radioactive ,material is kept in a certain place and after 50 days the remaining mass of this radioactive material is 0.75gm. calculate the half life of the radioactive material
..............................................................................................................................................................................................................                                               

Ex2 :On putting a radioactive material in front of giger counter. It reads 320 disintegration per min. After 33 days it became 40 disintegration per min . calculate the half life of this element.................................................................................................................................................................................................Ex3: If the half lives time of a radioactive element =15 years. Calculate the percentage of the remaining mass after 60 years.....................................................................................................................................................................................................
Ex4 : A radioactive element lost 75% of its radiation after a half hour . Calculate the half life of this radioactive element

..............................................................................................................................................................................................................
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Properties of  alkali





Do not forget to do H.W








