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• W(Introduction)
אW

J אאK
J FFWא

אKEE 


Fא(Pb
FאA1Eא(Size)K


אWאא،אאאאא،

אא؟
אאWאאאאK
אאאFEאא

אKאאאא
אאK

؟א
אאאK

אאאאאW

v
m

=d 

v , m , d אאא(density)א،(mass)א
(volume) KאאאאL٣( kgm-3 )

L٣( gm cm-3 )K
אא

אאאKאאאא،א
אאאאאאK

אאאאא(Room Temperature)
אא٢٠–٢٥oK
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אאאאא
אאאK

אאאא(m2)אא(m1)א(m)
K

m1 – m2= m
אא(Weighing by difference)

אאW




 
 
 
 
 
 
 
 

אאאאא
(irregular solid)אאאא(volume by displacement)K

אאאאאאאאא
(V1)א(V2)א

אאאאאא(V)אV2V1
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V1-V2 = V
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אאאאאא(Regular solid)K
אRectangularK

אx  (length)אx  (width)א(thickness)K
אאאאאאא

אאK
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F٢J١WE(Determination of density of an liquid) 


• אW(Aim)
K


• אאאאEquipments and chemicals)E 

א،א،Balance ،K


• א(Method)
١J אK
٢J אא–אא(m1  )אK 
٣J אאFא١٠٣Eאא

אא–אא(m2)א(V)K 
٤J אא١،٢،٣אאK 

FWאאא٣٣٣–
١٣Z١KE 

٥J אW 
 

V 

m1 

m2 

m 

٦J אאאאאK 
٧J אא(graphic paper)אאאFאאE

אFאאKEאאאאאאW 
K(V2 , m2) , (V1 , m1)אאאK
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٨J אאאאאאא
אאK 

אW
WJאאJא

א؟אא؟אאאא
WאאאאאאאאאK


• אW
١WאאאFWאא

אאEאא،Kא؟
٢WאAאא–אK

אBאAאCאAK 
אאאאK

אאאאאאאK
؟

٣W؟אאא 
٤W؟אא 



אא١٠٨א
FEא

 
 

- ١٥ -

F٢J٢WEאFE
(Determination of density of an irregular solid)


• אWאאK


• אאאאW

،Kאא،א،אאא


• אW
١J אאKאאmא

אK
٢J א(Fill)א(graduated cylinder)אאKא

א(V1)K 
٣J אאאאאא

אא(V2)K 
٤J אא١،٢،٣אאאא

KאW 
m

V1 
V2
V 

אאאאאאK 
٥J אאאאאFאאEאFאאE

אאאאK 
٦J אאאאאאא

אאK 
א–אא–W
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J אאאא(The average density)
אא(graphically  Calculated)K

J אאאאאאאאא
אK 

J אאאאאאאא
אאK


• אW

١J אאאאK
٢J אאא–אאאאאא

אאאאK 
אאאאאא

אאאאאאאKא
אK 

٣J א٢٥.١٤٦،١.٠٣٥.١
KאK 

٤J א(Au)٢١٠،١٠٣.١٩
L٣KאאK
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אאא(Separation)(Purification)אא
אאאK

אW


• אFW(Distillation
אאאאאKא

(Heating) אא(Vapor)א
)(Condenseאאאאאאא

(Receiver)K
א)(Fact(Boiling Point)

K
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• אא  (Type of Distillation)

Jאאא(Distillation at Atmospheric Pressure)
אאאאאאאאאK

אאKאאCondenserK
אאאאאאK

אאK
אאאאאאאאThermally Stable

K
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א(efficiency)אאK
١J BulbאFאEאאא

אאאK 
٢J א٢L٣אאאאאK 
٣J אאא(Boiling Stones)

אאא(Bumping) א
אK 

٤J אK 
٥J אאK 
٦J אאאאאK 
٧J אאא–אאאFאאE

אאאאKאא
אK 

٨J (Water Bath)אאא(Flammable)א
אאאאאאא(High Boiling point)

אאאאא(Bunsen Burner)K 
٩J אאאאאאK


J אא(Fractional Distillation)
אאאW

١J אKWאL
٦٩o٦٥oאא(Respectively)K

٢J א(Azeotropic Mixture) 
אאא(Miscible liquids)

Kאאאא
אא(equilibrium)אאKא

אאאאאאאאא١٩K 
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WאLא٤٪٩٦٪אאK
אL٥٢א٪٤٨K٪
אא(Fractionating column)

אא١٩Kאאא
אאאאאאאא

(Distillation Head Adapter)אK

























א١٠٨אא
FEאאאא

 
 

- 22 - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FאאאאE 


Jא(Distillation at Reduce Pressure)
אאא(Vacuum Distillation)

K
١J אאאאאאאK
٢J אאאFאEKא

אא(Decomposition)אF
אאאEא(Total)א(Partial)אא

אאאאא
אFאאE

(Vacuum pump)אK 
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אאאא
אאאאאאאאא

אK
WאFKW١o11אאאEא

אאK


Jאא(Steam Distillation)
אאאW

١J אאאא(Volatile)אאא
(Decomposition)K
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٢J אאאאאאאא
אאא(Non-Volatile impurities)K

אאאאאאאאא
FאEאאFאא

אאאאEאאא
אאאFאאאEאא

אKאאא
אאאא

אאאK
א(Distillate)אאאאאא

(Molecular weights)אאאאאK
אאאאאW
אאאFK١٥٦EאFK١٠٠E٩٥

oKאאאאאאא
אK


אאא


אא

X
אא

٩٥o
אאאא



=
אא

X
אא

٩٥o




=                64018
120175

X
X=٦٤}١


אEאאאFאאא

אאאאאא
אF٩٥o KE
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אאאאאאאא
אאK

٤٦.١X١٥٧Z٤٨.٢٥٧K
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אאאאאא

אאאאאאא
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F٣J١WEאאא
(Distillation of a known volume of water at atmospheric pressure)


• אW٥٠F٥٠٣Eאאאאא


• אאאאW

١٥٠אא،٢٥٠(bottom Flask)،
،،א،א،אאא،א

(Iron stand)،א،(Condensation adapter)،
(Heating mantle)(Oil Bath)א،K


• אW

١J ١٥٠Tap waterאאאK
٢J אאאאא١٩אK 
٣J אK 
٤J אאאאאאK 

אא٥٠אאK 
٥J ٥٠אאאK 
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F٣J٢WEאאאא 
(Fractional Distillation of a mixture of water and Methanol)


• אWאLאאא
Wאאאא •
١٥٠٣אLאא،٢٥٠٣،

،א،א،א،،
،،Fאאא،

א،K
• אW
١J ١٥٠٣אLאאאאא

אאK
٢J אאא٢١K 
٣J אאאFאאEאK 
٤J אאאאאאאאאK 
٥J אאאK 
٦J אאאא١٥אאא

אאאאאא
אK 

٧J אאאאאאאK 
٨J א٥א٣Fא–א٥٣KE 
٩J אאאאאאא

אאK 
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• א(Crystallization) 
אאא

אKאאא(Crystals)K
אאKאKאא(plates)א،
א(needles)אא،(Prisms) ،אא(Flakes) K

אאאW
٢J אאאאK
٣J אאK 
٤J אK 
٥J אאאאK 

אאאאK
١J אאאאK
٢J אאאK 
٣J אאאאK 

אאאW
١K אאאאאאאאאK

FEJ אאאאK 
FEJ K 
FEJ אK 

٢Jאאאאאאאא(impurities)
FWאאKE


אאאא(Solubility)אא

אאאאאאKאאאאא
אאאאאאאאאא

אאאאK
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אאאאW
١J אאאאW

FE אאאא
אאאאא

אא٥L١٠٠אאא،
אאK

FE אאאאאאאKאא
אאאK 

אאאאאאאאK
٢J אאאא(Crude Material)

אאאK
٣J (Filtration)אאאאאאאאK 
٤J אאא(Transparent Filtered solution) א

אאאאא
אאאאK 

٥J אאאאאאK 
٦J אאאאאאW 

EאFאאאאאאE
אאאאK

Eאאאאא،א
אאאאאאK

EאאK
Eאאאא(Chromatographic Analysis)K
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 Kאאאאאאא


• W
אאאאאK

אFE אא


אFoE

אFoE



١JאCH3 (CH2)3CH3 ٣٦ J١٣٠אא
אאא

אא
٢Jא

(C5– C6) 
٣٥J٣٦א

٣JCH3 (CH2)4CH3٦٨J١٩٥א
٤J

(C7– C8)
٩٠J١١٥א

٥J
אFE

CCl 4٦٧J٢٣א

٦JFEC 6H6٨٠٦אא
אא

א
٧JFECHCl 3٦١J٦٤אא
٨JאאC 2H 5-O-C 2H 5٣٥J١١٦אא

אאאאK
אא

٩JאFECH 2Cl 2٤٠J٩٧
١٠JCH 3 -CO-CH 3٥٦J٩٥א

אאאא
١١JC 2H 5OH٧٨J١١٧
١٢JCH 3 OH٦٥J١٩٨
١٣JאH2O١٠٠א،א

אאא
K
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FEאאאא
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אאא(Phthalic Acid)
C6H4(COOH)2אאK


 
 
 




אאאאא(The Handbook of Chemistry 
and Physics)אאאא(Physical Constants of 

Organic Compounds)א(Phthalic acid)K
אאאאא

Fאאא١٠٠א٣אEאאאא
אאאאאK


FEEtherFEEthanol FאEWater  

0.6915  11.718  0.5414  1, HCLI 
18.099  

אאאא١٤o٩٩oא
אK

אאאFEאאF١٨oEא
אאאKאאאאא

١٥אoא(Volatile)אK
HCLIאא(insoluble) אא(Chloroform)K

C

C

OH

OH

O

O
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F٣J٣WE   (Crystallization of Phthalic Acid)


• אW٢אK 

• אאאאW٢،،D

א٥٠א٣א،(Erlenmeyer Flask)٥٠٣
(Hot plate)،،،،،א

K 

• אW

١J ٢אאאK
٢J אא٢٦אאאא٢

 
٩٩KאאאאאK 

٣J ٥٠٣אאאאFE٥٠٣K 
٤J ٥א٣אאאאאאא

אאKאאא
אאKאאאאא

א٢אאK 
٥J א،אא

אBench،אא،
אאאK

אאאאאאK
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FEאאאא
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٦J אא 











٧J אאאאאאאאאK
אאאאאאF١٠Eאאאא

K 
٨J אאאאא

١٥٠٣٠אאא
K 

٩J אאאאאKאאאK
١٠J אאאFKEא

٢٣١אK 
١١J אאאF٢Eאאא

אKאאאאאא
אאאאאK 

١٢J אאאאאאאK
١٠٠٪אאאא

א١٠٠אK٪ 
١٣J אאאK 



א١٠٨אא
FEאאאא
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F٣J٤WEאאאאW

• (Introduction)W

א،אאאאאא
(Sublimation)אאK

אאאK


• אWאאאאאF٩٥KE٪


• אאאאW١٢،אא١٢٠،K
١٢אK

١٢٠אK
אF٥אאE،٥٠٠،

٥٠٠،٢٥٠،،(Heating Mantle)،
אאFא٣٣EKFאE،
،א،(Funnel) אאאא،א،

Water evaporatorKאK


• אW
١J (weigh)١٢אאK
٢J אא٥٠٠א١٢٠אאK

א١٢אK 
٣J (Place)אאאHeating Mentleאא

אאK 
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FEאאאא
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٤J אא٢٠K 
٥J (Filtere)אאאאFאא

٣٣EאאאאאK 
٦J אאא(Filtrate)א(Separation funnel)אא

אא–١٥٠א–אאא(Stopper)
א(Shake)א

אאאאאאאא
אK 











אאאא 



א١٠٨אא
FEאאאא
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٧J אאאאאא
Jאאאא(The lower layer)אא

אאF(BeakerK
٨J אאF 
Heating Mentle)(Hot Plateאאאא(Water evaporator)Kא

אא٢אאאאאא
אFEאK 

٩J אאאאאK 
١٠Jאאאא–אאא–א

אאאK 
١١JאאאF٥אאאE

–אאאאא–
אK 

١٢J אאא–אאאא
אאKאאאאאא

אאאאKאא
אFK٢٣٥o KE 

١٣J אאאK 
١٤J אאK
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• אאW 
אאK 


• אאW

١K אאאאK 
٢K אאאאאK 
٣K אאאאאאK 
٤K אאאאאK 

 
• אאW

K 

• אאW

אK 



א١٠٨אאא
FE
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• W
א(Homogeneous Mixture) Kאא

אW
E אאאאאSolute (s)  

E אאאאSolvent (s)–אאאאאאא
אK 

אאאFWא،א،א،א،
אאאEאאאאאאא

אאאאK

• אאW(Methods of Expressing Concentration) 

א،
אאאאא

אאאKאא
אאW

E אאא(Weight Percentage)  
אאאאאאאK

אאאm1אאאm2א
אm(sol)אאאאאW 

m1+ m2  =  m(sol)
אאאW

FאE =   % Solute    
SOL

2

m 
 mx  ١٠٠

٣J١WאאאאאFאE(NaCl) 
א25א105אאK

אW
 105 = m1א
25  = m2א



א١٠٨אאא
FE
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130=105+25  = msolא

= %NaCl 130
25

   100 x 
19.23 = % NaCl

٣J٢Wאאאא200א
10%אK
אW

 = % NaClm
m

sol

NaCl  100 x  

אאא

= 10 200
mNaCl 100 x  

10 x 2= mNacl
 20 = mNaclא

E אאMole Fraction     
אאאאאא

،אאאn3 , n2 , n1 א
א אx1 W

 = X1n
n

t

1
    

ntאא(total moles)
n3+ n2 +n1=nt  

אאאאK
1= X1 + X2 + X3 

٣J٣FWEאאא 1.3א
8.6אK

n H2O + nMgCl2 = nt 
8.6 + 1.3= 

9.9 = nt 



א١٠٨אאא
FE
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     =    X H2O n
n

t

OH2

   =   9.9
8.9

 

0.8689  = X H2O  
 
E אאאא أعلاه) أ (  في. 

1=  X H2O + XMgCl2   
1= 0.8689 + XMgCl2   

   0.1311 = 1 – 0.8689= XMgCl2     


E אMolality 

אאאאאאאKm


 = m =Molality w
n


n,wאאאאאאאאK

אWJ١אH2SO4א١
Kאא١אEאF٩٨مول 
٣J٤Wאאא٢٥}٠٥٠٠אK

 =   m      
1000

500
25.0 0.5 =  L 

אאא؟١٠٠٠א
 
E א  Molarity  

אאאאאK
MK

   v
n

 =M     
nZאאאK
vZאK



א١٠٨אאא
FE

 
 

- ٤١ - 

אLK
א–אאNaCl

٥}٥٨אאאאאK


٣J٥Wאאאא٦٥٣}٠
אא٥٥٠K

 = M  
1000
550
653.0 1.1873 =  L

L (Litter)   
٣J٦Wא(NaOH)אW

E ٥}١١K 

1.5
n

=1       

  1 x 1.5 = n ∴ 
  

 FEאNaOHאא ) ب

Mw.M
w = M   

 
MFאE،wFאאEMwFאאE

40
w

 =1.5    

 א 60  = 40 x 1.5 = w  
א٦٠אאא٥}١

٥}١K



א١٠٨אאא
FE

 
 

- ٤٢ - 

• אW(Dilution) 
אא

אאאאK
אאאW

Mb  Vb  =  Ma  Va 


  Mb Vbאא (before dilution) 
Ma Vaאא (after dilution) 

٣J٧Wאאא٦
٣K

אW
א

6 M  x  1L  =  3M  x  Va 

FאאאE= Va   
3
6

 2  = 
FאאאאE= Va – VoFאאEVH2O

=  1-2   
 1 = VH2O 

אאאאFאE٣K
 

VH2OFאאZE Vo  -  Va FאאאאE
Z٢J١

Z١





א١٠٨אאא
FE

 
 

- ٤٣ - 

• אאW(Types of Solutions) 
E אאGaseous Solutions 

  אאאאא(Physical state)א
א(Gaseous state)Kאאאאאא
zאאאאxאאKאא–אJ
K

E אאW(Solid Solution) 
    אאאאא(Physical state)א

א(Solid state)Kאאאאאא
אאKאאא–אJK

E אאW    (Liquid Solution)   
אאאאאאא

(Liquid state)Kאאאאאא
אאאאK

١K אאאאאאאK 
٢K אאאאאאאK 
٣K אאאאאאאאK 

אאאאW
١E אא(Aqueous Solutions) 

א
٢E אא(Non- Aqueous Solutions) 

אאאzאאxK




א١٠٨אאא
FE

 
 

- ٤٤ - 

• אאאW(The General Method for The preparation of 
Solutions) 

 
١J אאאאאא

אK
٢J אאאאאK 
٣J אאאאא?Volumetric FlaskJא

٧?zאאאKxאאא
אK 

٤J אאאא
אאאאK 

٥J אא
(indicator)K 





א١٠٨אאא
FE

 
 

- ٤٥ - 

• W(Experiments in Preparation of Aqueous 
Solutions)     

 
• W

אF١Eא
אאאאK

F٢Eאאאאאאאאא
אאK


F٤J١WE

١٠٠١}٠אא(NaOH) 
 

•  
אאאא

אאאא
אאא

א،אאאאאאא
אאאאא

אאאאאK
אאאאא

אא،אאאאא
Kאאא

אאאאאאK 

• אאאאאW

א،،،١٠٠،،
אK



א١٠٨אאא
FE

 
 

- ٤٦ - 

• אW
١J אא١٠٠א

١}٠K
٢J אאאF١Eא

אאK 
٣J אאאאK 
٤J אאF٢٠Eאאא

אאאאאאK 
٥J אאאא،אא

אאK 
٦J אאאK 


• אW

١K אאאא٠٢٥}٠א
K 

٢K אאאאאאK 






א١٠٨אאא
FE

 
 

- ٤٧ - 

F٤J٢WE١٠٠٠٥٠}٠א


• W
אNa2CO3אאא

אאאF٣٠٠J٢٧٠0E
אאאאאאא

אK


• אאאW
א،،،١٠٠،،אK


• אW

Wאאא٤٦אאאK


• אW
אאאא0.04K



א١٠٨אאא
FE

 
 

- ٤٨ - 

F٤J٣WE١٠٠١٥}٠אאאK


• 
אאH2C2O4אא

אאאאאאאאאK


• אאאאא W
א،(weighing bottle)،،١٠٠،،

אאאK


• אW 
אאא٤٦אאאאK

• אW

אאאא0.1K


 



 

 

 

אא 

 

אאאאFFEE   

אאא
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אאאא 

א






 

٥ 



א١٠٨אא
FEא
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• אאW 
אאאK 


• אאW

١K אאאאאאאK 
٢K אאאאK 
٣K אאאK 
٤K אאאאאK 

 
• אאW

K 

• אאW

אK




א١٠٨אא
FEא
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• W
אאא،

אא(Titration)אא
אFאאEא

אKאאJא
אאאKאא

א
א(Neutralization Point) אאW


HClaq    +   NaOHaq                         NaClaq   +   H2OL 

CH3COOHaq   +   NaOHaq                    CH3COONaaq   +   H2OL              



אIndicator אא

אאKאא
אאאאאא–

אאColorlessאאAcidic MediaאאPink
אאBasic MediaK

אאאאW


         
u

s

M
M

   =    
uu

ss

V M
V M




MsVsאאאאאאVu , Muא

אאאאאMu , Msא
אאאאאאK



א١٠٨אא
FEא

 
 

- ٥١ - 




אאאא
א= 

א
אX א


FאLE=M.W   x  M
 
• Wאא٥J١

א٥אJ٢K




א١٠٨אא
FEא

 
 

- ٥٢ - 

F٥J١WEא
אK


• W

אאאאW١
W


HC1aq  +  NaOHaq                         NaClaq   +   H2OL 


אאא

אאאאאאK



• אאאאאW
،،א،אא

،،אא،،אא
אK


• אW
١J אא20אאאא

KאאאK
٢J אאאKא

אאK 
٣J אאאאא

א–אאאאK 
٤J אא،אא

א،אKאאא



א١٠٨אא
FEא

 
 

- ٥٣ - 

אאאא–
אאאK 

٥J ،אאאא
אאאKאא

אאK 
٦J אאא–אאא

אאאK 
٧J אאאא٥٠א

אאאאK 
٨J אאK 





א١٠٨אא
FEא

 
 

- ٥٤ - 

F٥J٢WEאאאW
• W

א(HCl)א(Na2CO3)
٢W١אW

2HClaq   +   Na2CO3aq                    CO2    +   H2OL   +   2NaClaq    
• אאאאאW

،א،،،،א
אא،אאאK

• אW
١J אאאאא

א–אאאאAir BubblesK
٢J א20אא

אKאאאK 
٣J אאאKאא

אK 
٤J א،אא

א،אאKאאא
אאאאא–א

אאK 
٥J אאא،א

אאF٢KEאאFEא
אFEאאK 

٦J אאא–אאא
אאאK 

٧J אאאא٥١א
אאאאK 

٨J אאK 



א١٠٨אא
FEא

 
 

- ٥٥ - 

٩J F٥J٣WEאאאFאEא
(Vinegar Solution)K


• W
אאא

אאK
אאאא

אאאK


• W
אא.CH3COOHאא

אאאאאא
אK

אאאFאEאאא
אאאFאEא

אאא(NaOH)א
CH3COOH١W١אאW

H2O HCH3COOHNaOH HCH3COOH



אאאאאא٤٦אK

אLאאאW
אFLZEאאXא


אאאFאEאאא

אאK




א١٠٨אא
FEא
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אאFLE
אאאZ

אא
100    X


אאZאXאא
אאLאאא1000٣אא

אאאK


• אאאאאW
אא،،א،،،

FאE،،،K


• אW
١J אFE١٠אאאאא

١٥٠–אK
٢J ١٠אאאא

אKאאאK 
٣J אאFאE

אאאאאאK 
٤J אאאאאK 

אאFWEJאאFE
אאאאK 

٥J אאאא
אאאK 

٦J אאאאאאLK 
٧J אאאאאאK 


 



א١٠٨אא
FEא

 
 

- ٥٧ - 

٨J אאאאאW 
J ؟אא
J אאאאאא

 אא،אא؟
 
 

 



 

 

 

אא  

 

אאאאFFEE   

אאא
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אאאא 







א





 

٦ 



א١٠٨אא
FEא
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• אאW 
אאא

אאK 

• אאW

١K אאאאא
אאK 

٢K אא
K 

٣K אאאאאאאK 
٤K אאאאאK 

 
• אאW

K 

• אאW

אK 



א١٠٨אא
FEא
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• א(Separation of Ions by Precipitation)  
• W

אSaltsFEא
AnionFאאEא Cation

FאאE–אא(NaC1)אNa+
אCl-אאאאאאא

אאאאא–אK
אאאאאאאא

אאאK
אאKאאאאאא

אאאאאאאאאא
אאBa2+אCa2+

אBa2+Ca2+
–א–

א(NH4)2SO4אא
BaSO4אא(Soluble)אKא

אאאאא
אאאאאאK

אאאאא
אK





א١٠٨אא
FEא
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אאאא

אא
Anions 

FאאE
אSO4

2-א،SO3
2-א،

S2O3
2-א،CO3

2-אא،
B4O7

2-אא،C2O4
2-א،PO4

3-K

א
BaCl2 


FאאE

Cl-א،Br-א،I-א، S2-
FE

אא
Ag NO3 


FאאE 

אCH3COO-אא،NO3
- א،NO2

- 




א
אK



א١٠٨אא
FEא
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אא
Cations 

FאאE 
אאPb2+אא،Ag+א،

אHg+ 


א

HCl 
FאאE 

אאHg2+אא،Cu2+،
אאBi 3+אא، As 3+،
אאSb 3+אא،Cd 2+،

אאSn 2+FE


א

H 2S 




FאאE

אAl3+א،Fe3+א،Cr3+K



א

NH3 



FאאאE 
א Zn2+א،Mn2+א، 

Ni2+א، Co2+K
FE




א

H2S



FאאE 
אBa2+א،

Ca2+א،Mg2+אא،Sr2+
FE




אא

(NH4)2HPO4



FאאE 

אNa+א،K+א،NH4
+ 


א

א



א١٠٨אא
FEא
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אא


• W
١JאאאW

J0.1،CI-SO4
=אאא5.85،15

14.2NaI, NaClNa2SO4אאאאK
J0.1אMg2+ ,  Ba2+Ca2+א

א20.8א،9.5١١}١MgCl2 , BaCl2CaCl2אא
אK

٢Jאאאא
אK





א١٠٨אא
FEא
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F٦J١WEאSO4
= , I- , Cl-

• אW
١J אאSO4

2- , Cl- , / I-א
אאאK

٢J אאאאאK 
٣J אאאאאא،

אאאאאK 

• אאאאW

،،א
،،،אאא،אא

،א.2٠אאAgNO3aq،F٦E،
אאF6E0.2אאBa(NO3)2aq،

0.1SO4
2- , C1- , IK




• אW
١J אKא 

3, 2, 1.
٢J ١٥אאאאאאF١E

١٥אא–אאאאא
א–אאא
אK 
WאI- ,Cl- AgCl , Agl
אאK

٣J אאאאא–אאא(Supernate)א
אF٣E–אאאא



א١٠٨אא
FEא
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F١KEאאאא
אאK 

٤J אאאאאF٢E–א١٥
אא–אאאאאאK 

• Wאאאאאא
אאאK 

٥J אאאאא–אאאאאF٢KE
אאF٢Eאאא–אאא

אK 
W

Wאאאא–אא
אAglK

٦J FEאאאF٢E
אKאא

אא–אאאאK 
٧J אאאאאK 

WאאאאCl-א
AgClK

٨J ١٥אא٣–
אאאK 

WאאSO4
2-

אBaSO4K
٩J אאאאW 

١Wאאאאאאא
אא؟


٢Wא؟אאK



א١٠٨אא
FEא
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F٦J٢WEא Ca2+  , Mg2+  , Ba2+
١JאאCa2+ , Mg2+  , Ba2+  

אאאאK
٢JאאאאאK
٣J،אאאאאא

אאאאאאK

• אאאאW 
،א،،

א،אא،אא،אאאא
Ba2+ , Mg2+  , Ca2+א،K

 (NH4)2 SO40.2אא،(NH4)C2O4
0.2אא،Na2HPO40.2K

א،אא،אא
אאF١ (p-nitrobenzene azoresorcinol) ١

א٠٢٥}٠K


• אW
١J אא 
١،٢،٣
٢J ١٥אאאאאא

F١E١٥אאאאא،א
אK 

אאאאK
• WאBa2+BaSO4K



א١٠٨אא
FEא
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٣J אאאאא–אאאא(Supernate)
אF٢E–אאאאאא

F١EאאאK 
٤J אאאאאF٢E٨א

(Flame test wire)אא(dip)אKאאאא،א
אאאאF١Eא

אK 
٥J ١٥אאאאאF٢KE

אאאK 
• WאCa2+CaC2O4K 
٦J א،אאאאא

אאאאאא،אאF٣KE
אאאאאאאאK 

٧J אאאאאF٢E–٨א
אא–אאאKאאאאFא

אKEאאK 
W–Brick – RedאCa2+K

٨J אאNaHPO4 
אF٣Eאאא–אא

אאאאKא
אאאK 

٩J אאא،אא،אאאאא
אאאאאאא،–א

אאFE
אK 

אאאאאאאא
K



א١٠٨אא
FEא
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• WאאMg2+K
١٠J אאאאאW 

FWE؟אאאאא
FWEא؟אאK
FWEאאאאאאא
FEאK




 
 



 

 

 

אאאאFFאאEE   

 

אאאאFFEE   

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 


א

א



F




א


E
 

٧ 



א١٠٨אא
FEאאFאE
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• אאW 
K 


• אאW

١K אאK 
٢K אאאאאאK 
٣K אאאאK 
٤K אאאאאאאאא

K 
٥K אאאאאאK 

 
• אאW

K 

• אאW

אK 



א١٠٨אא
FEאאFאE
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F٧J١WEא (Preparation of Alum)

• W
אאאאאאM+M3+(SO4)2.12H2O

M+אCS+ , Rb+ , K+ , Li+ , Na+ , NH4
+M3+ 

–CO3+ , Fe3+, Cr3+ , V3+ , Ti3+ , Al3+Kא
אאSO2-

4 , { M3+( H2O)6} , {M+(H2O)6}א
אAl3+אAlumאאאאא

אאKAl(SO4)2. 12H2OK
אאAl2(SO4)3א،

K2SO4Kא،אא
אאאאאFאאKE

אאא
אאאאאאW


Al(S) + 2KOHaq + H2OL                                  2KAl(OH)4 aq + 3H2 


KAl(OH)4אאאאא

אאK


2KAl(OH)4 aq  +  4H2SO4 aq                 Al2(SO4)3 aq + K2 SO4 aq + 8H2OL 


K2SO4, Al2(SO4)3אא


K+ + Al+  +  2SO4

2-  +  12H2O                          KAl(SO4) 2. 12H2O




א١٠٨אא
FEאאFאE
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• אWאK
אאאאWא(Hot plates)،،،

א250،500،100،א،
20%،،،אא،א

אאאK


• אW
١J ١אאא،אא   250، 

5020%אאאK 
Wאאאא

אK
٢J אאאFאא

אEאא،אKאא
אאאFאאאKEא

אא،אאא
אאFאאKEא

אאאאא–אKאאא
100K 

• WאאאאאK











א١٠٨אא
FEאאFאE
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٣J אאא،٣٠אאא
אFאאאאאאאא

אאKEאאAl(OH)3
،אאאאאאK 

٤J אאאאא
אאK 

אאאאא٤٠אאא
٣٠אKאאאא٣٠Kא

אאאאKאאא
אאאKאאאאK

אאא١٥א
אאK 

٥J אאFא
3٣Eאאאאא٥

א٥٠א٪אאאא،Fא٥Eא
אאאFא٢٠KE 

٦J א،אאאK 
٧J אאאK 
٨J אאK 





א١٠٨אא
FEאאFאE
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F٧J٢WEאאKAl(SO4)3. XH2O 
(Determination of Number of Molecules of Water of Crystallization in Alum)


• W

אא(Fixed Number)א
א(Hydrate Salts)KאאBaCl2.2H2O אא

אאאKאא
אאאאא

א١–١٢K
אאאאא

אאאאא
(Anhydrous Salt)K


BaCl2.2H2O                     BaCl2(S)   + 2H2O 

אאאאא


• אW


אא
א


X

אאא
אאאא א

אאא=
אאא






אאאא  H2O 
אאא=

אא



א١٠٨אא
FEאאFאE
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• אWא(X)אאאK


           KAl(SO4) 2(S) + X H2O(g)                        KAl(SO4) 2 . X H2O              


• אאאאW

،،،،אאא،א
אא،K


• אW

١J Crucibleאא
אK 
















٢J אאאא،א
אאאאK 



א١٠٨אא
FEאאFאE

 
 

- 75 - 

٣J אא–אאK 
٤J א٢אאאא–אK

אאאK 
٥J אאאאKאא

אאאא،אא
K 

٦J אאאאKאא
אK 

٧J א،א
אK 

אא،אאK
Wאאא0.05אK 

٨J אא(X)אK 
٩J אאאאאK 

١٠J אאK 
 

• W
١WאאאX ؟

٢W؟אאאא

٣Wא5.0אאCuSO4. 5H2OK





א١٠٨אא
FEאאFאE
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F٧J٣WEא
(Determination of the Percentage of the purity of Alum) 


• W

אאאFאאE
אאאFאEאFE

אאאאאאאK





אא–אKAl(SO4)2. 12H2OK


אאWאאאאאאאW،א،א
אK



אאאא
% Al=

אאא
X100


27.0

=
474X100


%   5.7           = 

 

אאאAאא
FFאאEE א=

אאאAא
X100



א١٠٨אא
FEאאFאE
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%  45.6        = 







%   40.5   = 


אאWאאאאא
אאאאאאK



אאאא
FאאE

% H2O=אאאX100

18 X 12 
=

474 
X100

אאא
אFאאE

% SO4=
אאא

X100

96  X  2
=

474 
X100



א١٠٨אא
FEאאFאE
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אאאאא،
٦K

،אאאאא
א،אAl(OH)SO4K

אא،אאא
אאאK

אK
אאאFאE

Fאא٧٦٧٧Eא
אאK


• אאאאW

،،א،،א
א0.2،،،،،א
،،K


• אW
١J ١אKאאאK
٢J א١٠٠K 
٣J א٥אא٥J٢

א0.2K 
• Wאאא

אK 
٤J אא١٥א

אאK 
٥J ،אאאא

אאFאאאKE 



א١٠٨אא
FEאאFאE

 
 

- 79 - 

אאאאאאK 
٦J אK

אאאK 
٧J אאאאאאKא

אKאא
אKאאFא

אאאE
אאKאאא

אKאאאK 
٨J אאא١אאK 
٩J אאאא٧٦אK 

١٠J אאאאאW 

١W؟א؟אאאא

٢WאאFאE

אאאאא؟

٣Wא؟אא

٤Wא١٥،؟א

٥Wא؟אאאאא
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