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אאW 
 אאאאאאאאא

אK 
 

אאW 
א 

• אאאK 
• אאאK 
• אאאK 
• אאאK 
• אאאאאאאאא

אK 
• אאאאאאא

אאK 
 

אאאW 
K 
 

אאW 
אאאK 
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١-٦WW 
،אאא،אאא

אאLife processes) EאאF (Industrial processes،א
אא (Aqueous solution) א

אאאאK 
אאِ (Homogeneous Mixture) 

א،א،א
א،אאאאאאא

אאאאאאאא
אאאאאאאאא،אא
אא FSoluteEא Solvent) KE 

 אאאאא
אאאאא

Fא/LEא
٥٠Aא،אא

אאF(True Solution،אא  
(Heterogeneous Solutions)   (Aggregates) 

٢٠٠mu ،אאאא
אא،אאאא،

אאK 
אאאא

אאא، Colloidal Solution) EאK 
אאאאאאא،אאא K

אא،אאאא
אF(Organic SolutionK 
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١-١-٦Wאאאא 
 Saturated, unsaturated and Supersaturated Solutions  

אאאאא (Dissolve) 
אאאאא،אאא

אאא،אאאאאאאאא
א،אFCollisionEאאאאאאא

אאאא (Recrystalisation)
אאאאאא،אא

אא،אא(Opposing Processes) 
אאא،אאאא

אאאאאK 
 

 
א 

    
 

אאאאא،אא
אאאאאאאא

،Kאאאאאא 
אאאאאאא

אאאאאאK 
אאאאאאא

אאאאאא،א
(Without Agitation) א

אאאאאאאאאאאא،
אאא،אאאא،אא

אאאאאא
אא،אאא
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אאאאאאאאא
אאאK 

 
٢-٦Wאאא 

Concentration and Methods of Expressing Concentration  
אאאאאאא

אK 
אאאאאאאאא

K 
،אא

،אאא
אאא

אK 
אאאW 

١ J אאא Weight  Percentage K 
אאאאאאא،א

א M1אאM2א MsolK 
                                  M2           +     M 1      = M so1 

אאא 

אא% =
אא

×١٠٠
א

 
 

× 100 M1=Solute% Msol 
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W 
א1.25א C2H5OH11.6א H2OKאW 

אאא 
אאאK 

אW 
אאאאW 

אאאFאE=
אאא 

100 ×  
אא

אא 
     

%C2H5OH = 
1.25 

 100 × 
11.6+1.25 

 
                                   9.73 =  %  

 
 
  

%H2O =
11.6 

  100 × 
11.6+1.25 

 
=%95.27 
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W 
אאא80א%5 

אW 
5٪א0.05א 

א= 80×0.05 
 =4 

א=אHא 
80           =4Hא 

א=80 - 4 
  =76 

W 
אאF5Eא( NaCl) 

% 28.5؟ 
אW 
F5Eא28.5אאאא

א M2א 

% NaCl= 
M2  

100 ×  
Mso1 

 

28.5 =
M2

×100
151 

 

M2  = 
28.5 

C١٥١ 
100 

   =43 
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٢ J אא           Mole Fraction         
אא

K 
א  X1 –X2 –X3 n3 –n2 –n1


אאאאא X1אW 

 

X1 = 
n1 

 
n1+n2+n3 

   
 

X1 = 
n1 

 
nt 

   
nt=n1+n2+n3

 
אאאאK 

 

X3+X2+X1 =n1 +n2 +n3 
nt nt nt 

 
X1+X2+X3=1 
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W 
אא CH3OHאH2Oא1.2א

16.8؟א 
אW 

אאאאW 

א =
א 

אא 
אא=32L=18LאאK 

 

=
1.2 

32L 

=       0.0375                                            

א= 
16.8 

18L 

=0.933 
אאאאW 

 
FXmeoHEא

א =
אFnmeoHE 

אFnmeoHHEאFnH2oE
 

אאא 

XmeoH =nmeoH 
nmeoH+nH2O 

 

 =
0.0375 

0.0375H0.933 

0.039    =                                         
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אאא 

XH2O =0.933 
0.933+0.0375  

0.961     = 

אאאאW 

X H2O+XmeoH   =1 

 

XH2O  = 1- XmeoH 

0.039 -1 =    

=0.961 

W 

א96٪KאאאאH2OK 

אW 

אאא100א
96א4אK 

א،אאאא
אאW 

N = m 
M 

א 

nH2SO4 = 96 
98

0.98 = 
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א   

nH2SO4 = 4 
18 

=0.22 

אאאאW 

XH2SO4 =nH2O4 
nH2SO4+nH2O 

 

nH2SO4 =0.98 
0.98+0.22 

 
=                                             0.815 

אאאאאא 

١=   XH2S04+ XH2O 

 

 XH2O   =1-XH2SO4 

٨١٥}٠ – ١ = 

=١٨٥}٠ 
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٣ J א Molality 

mאאאאאאאKא
אאnאאWא 

m =
n 

W

22m אאאא
1א 

Wאא1אC6H5OH50אK 

Wאא 

nC6H5OH =
m

M

 

 =
1  

94L 

=                                   0.011 

Wאאאאא1000 
0.005K 

 



א ١٧٠ אא 
א אא א 

  
  

- ١٣٤ -  

WאאW 

m  = 
n 

W

 

=
0.011

0.005

  آجم /مول                                            = 0.22

W 

 אא KOH400א 
0.12F 0.12 m KOHKE 

אW 

m=
n 

W

  

٠.١٢ =  N 

  ×  جم ٤٠٠
  آجم١

  جم١٠٠٠

n                                                        =0.12C0.4 

=                                                              0.048 
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א=
א 

אא

 

אא KOHZ1+16+ 39 

אאא KOHא 

0.048Z
א 

56 

אFאאZE56C0.048 

Z  2.688KOHא400אKOH 
0.12K 

 
٤ J א Molarity 

M،אאאאF١٠٠٠E 
F١٠٠٠٣Eא،אאאnאאV

אW 
 

M  =n 
V

 
٢M٢אאאאא

אK 
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W 
אא١א C6H5OHא٥٠

אK 
אW 

FME Z
אאFnE 

אFVE 
 

 Z
١L٩٦ 

٥٠L١٠٠٠ 
 

  Z٢١}٠LM 
 

W 
א CaBr2١٥٠אא٥}٣MK 

אW 
W CaBr2 

 

M=n  
V

 
FאEnZMC V 

 

=٥}٣ 


×١٥٠
 

١٠٠٠
 

=٥٢٥}٠ 
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WאאאאW 
 

אFnE Z
אm 

אאFM.WE
 

٥٢٥}٠ Z
m 

٢٠٠L 
 

m=FאCaBr2E=٥٢٥}٠C٢٠٠ 
  =١٠٥CaBr2א١٥٠٥}٣K 

 
W 

אא١٢ NaCl٧٥٠א
K 

אW 
WNaCl٧٥٠אK 
 

FאEn =
אFmE 

אאNaClFM.WE 
 

=
١٢

٥}٥٨ 
 

nNaCl                                                            
=٢٠٥}٠ 
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א 

 

M=
n 

V
 

M =
٢٠٥}٠ 

=
٢٠٥}٠

٧٥٠ ٧٥٠}٠

١٠٠٠ 
 

=٢٧}٠ ٢٧}٠K 
 

٣-٦Wאא Spontaneity of the Dissolution  
אא(Soulte) א 

(Solvent)  אא،אאא 
אא-אאK 

אאאאאFEאא
אא،אאאא

אאא،،א
אאW 

 
NaCL(s)+ H2O(L)                        N a Cl(aq)     +       H2O(L) 

  
Na(s)   +  H2O(L)      NaOH(aq) + H2 (g) 

 
אאאאאאא

אK 
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אאאאאW 
١ Jאאא،אFExothermicEא

(Endothermic)K 
٢ JאאאאאFEntropyKE 

אאאאאFאEאאא
אאK 

אאאאאאא
אא (Randomness)אאאאאK 

אאאאאאא
אאW 

אאאאאאאאאא (Heat of Solution) 
Fאא∆H EF(∆H Solution . 

אאא(intermolecular Forces) א
אאאאא،אאאא

Kאאא
א (Extent of Solubility) ،

אW 
١ Jאאא(Solute – Solute Interaction)  
٢ Jאא  (Solvent – Solvent Interaction)  
٣ Jאאאא Solvent) –(Solute Interaction 

אאאא١٢אא٣،
אאאאאאK 

אאאאFOvercomeEאאF
Eאא،אאאאא

FאEאאא،אאאאא
K 
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אאאאאא١٢
אאאאאאאא

אExothermic)EאאאאאK 
אאאF (Endothermic

א–אא-אאאא٣
אא١א٢אאא

אאאאאאאא
Outweight)EאאאאKאאאא
אאאאאאK 

Wאאא 
אאאאאאאאFאEא

אאאאא
אאאK 

אאאא
אאאאאאאKא

אאאאא
אאאאאK אאאא

א-אאאאאאא،א
א אאאאאאאאאא

אאאK 
אאאאאאאאא

،אאאא
אא،אאאאא

אאאאאאאאא
אאאK 
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אאאאאא،אא
אאאאאאאאא

אאאK 
٤-٦WאPhases of solutions 

א،אאאא
אאאאKא

אאאא،א
אאאW 

 
א א  

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

אאא 
אאא 

אאא 
 

אא
אא 

אא 
 

אא 
אא 

אא 
Fא/E 

 
אאאאא

،אאאאא
א،אאאא

K 
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١-٤-٦Wאאאא Solutions of Gases Liquid 
אאאאא

Kאאאאאאאא 
אאאאאאאא

אאF٣Cm3Eא١א٣אKא
אאאאFatm١Eא٢٧٣FKE،

א(Absorption Coefficient)  α
אW 

 

α=Vg
P×VL

 
V(g) אאאVLא٣ΡאאK 

אאאאאW 
• אW 

אא،אאאאא
אאאFאKEאאא

אK 
 

א NH3HCl H2 CO2 O2 He 
א 1300500 4.6 1.7 0.05 0.009 

 
(1-6)אWאאאאאאK 

• אאW 
אאאאFא2-6E

 אאאאאא
אאאאאאאאא

אK 
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א א    א 


א
٤١٦}٠ ٢٠٨}٠ ١٦٣}٠ ١٤٤}٠ ٠٢٨}٠ 

(2-6)Wאאא٢٥K 
• אאW 

אא،אאאאאא
אאאאאאKא،א

אאאאאאא
١٠٠°אאFאEאאא

אא١٠٠א°K 
אאאאאאF∆H     =

Eאאא،،אאאאאא
אאאאאK 

 
H    HאFאאאKE 

 
אאאאאא

אאאאאאא،
אאאאא،אאא

אאאאאאאא
אK 

אאאאאאK 
• אW 

אאF Henrys LawEא
W 
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?אאאאא
אאא?W 
M(g) = K P(g) 

M(g) WאאP(g)WאאKWא
 (Henrys Constant) אאאK 

אzxאאא
אא،

אאאא،K 
M2(g) = K P2(g)                 M1(g) = K P1(g( 

אW  
 M1(g) = KP1(g)

 M2(g) KP2(g)
 

KFEאא،א
אW 

 M1(g) = P1(g)

 M2(g) P2(g)

W 
אא0.044אא٢٠°٧٦KKא

אO2אLאא١٦
W 
אWאאW 

אאאא
אאאאאאאW 

C(g) = KP(g) 
אאאW  

 K = CO2

 PO2 
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P(g), C(g)אW 
 K = 0.044
 76

= 5.79 X 10-4 g/L. cm. Hg 
 

אאאאא16
W 

 
CO2 = 5.79X10-4 g/L. cm. Hg X 16 cm.Hg                                                

 = 9.264x10-3 g/L                                              
 

אאL(mol /L)אW 

no = mO2
MO2

mO2 = nO2 × MO2                                                             
                                                   = 9.264 x 10-3 g/L x 32 g/mol  

FLE                                                   = 2.89x10-4 mol / L 
MO2 ZO2L 

 
אאWאאאKאW 

C1 = KP1                                         
      C2 = KP2  

C1 = KP1 = P1
C2 KP2 P2

C 2 = 0.44 g/L x 16 cm. Hg
76 cm . Hg

 
FאLE                                       C2 = 9.264 x 10-3 g/L  
אL 

 
                                     C2 = 9.264 x 10-3 g/L x 32 g/mol 
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32אLZאא 
 

= 2.89 x 10-4  mol / L                                          
 

אאאאאאאאK
אאאאאאא

אKאאאאא
אW 

 
 

 
אאאאW 

 
 
 

 
אא-א-،אאא

אא
אאאאאאאא

אK 
٢-٤-٦אאאאSolutions of Liquids in Liquids 

 F(AbilityאF(Micibilityאא،
אאאאא،אאאא

W 
١K אאאאSolutions of Completely Miscible Liquids 

אאאאאא،אאא
אאאW 

 
 

NH3g + H2OL                    NH +4 aq + CI-
aq 

HCIg + H2OL                      H3O+
aq + CI-

aq 
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FEאאIdeal Solution 
 אאאאאא

א،אאאאא
(x)אאABאאאאאFxE

אאא AB KאאאK 
 אאאאא ،א
אאאאא(Raoult’s law)א

W 
 ?אאאAאא
אAאאאאAא?،

ABאאאאK
אאאאKא

W 
 

PA = XA . P-
A 

PB = XB . P-
B 

 
 

 אאאאאא
אאאאאאאאא،א

אאPTABאW 
PT = PA + PB 

∴ PT = XA P-
A + XB P J

 

PTאאא XAXBPAPB 
אאאאאאאABאאK 
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Wא100אC7H16791(Torr)
אאאC8H18352Kא25אא

35אאKאאאTorr)KEא
K 

 
אW 

 אאW 
 

 
 
                              P = XC7H16 . P- C7H16    ,      PC8H18=XC8H18 . P-C8H18 

                PT = P- C7H18  + P- C8H18 
 

אאאW 
אאC7H16=100אL 
אאC8H18=144אL 

 
א 

 
 

nC7H16 = 25
100

= 0.25 Mol 
nC٨H16 = 35

114
 

= 0.31 mol 
 

n= m
M
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אאW 
      XC7H16  = 

 
 

nC7H16
nC7H16 + nC8H18  

 
 

= 0.25
0.25+0.3

= 0.446 

W 
                                        XC7H18 + XC8H18 = 1 

           X C8H18 = 1- XC8H18∴                                             
 

= 1- 0.446                                               
                                               =0.554      

אאא 
                                 PC7H16 = 0.446 x791 
                                            = 352.79 torr 
                                 PC8H18 = 0.554 x 352 
                                            = 195.01 Torr 
                                       PT = 352.79 + 195.01 
                                            = 547.8 Torr 
 

FEאאNon-Ideal Solution 
 אאאKW 
Wאאאאאא • 

 אאאאאאKא
אאאאאא

א،אא
אאא،א(Association)אא

אK 
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 א،אאאאאאא
אאאאK 

 אאאאאאאHNO3א
אאK 

 
• אאאאאאW 

 אאאא،אא
אאאאאאK

אאאאאא
אKאאאאאאאאא

אאאאאאאK 
 

٢K אאאאSolutions of Partially Micible Liquids 

 א  א א    ،      א   
אא אא אא،אא

אאK 
 ،אאאאאאא

אאאW 
FEאאאאאאW 

אאאא(C6H12)אF(C6H5NH2Kא
אאאאא-אאאא

אKאא،אאאאאא
אאאאא

אKאאא
אאאאאאאאא

אאאאאKאאאK 
 א–אאאאאא59.6°K 
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 אאאאאאאא
אאאאאאK 

אאאאאאאא
אK 
FEאאאאאאW 

،אא אאאאא אא א
אא א אא   אאא א

אK 
 אאאאאאאאאא

אאאא18.5°،%50
א١٠א°K 

FEאאאW 
 א  א  א א   א   א אא 

אK 
 אאא-(m-Toluidine)א(glycerol)
122°אאאא15°אא،

%50אאאم١٥٠°אم١٠°א
م١١٠°K 

 
٣K אאאאSolutions of Immicible Liquids 

 אאאאא
אאאK

א(CS2)אKאא
אאאK

?אאא
K?אאאאא 

PT = P1 + P2 
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PTאאאאP1P2אאאF12E
אK 

 אאא،
אאאאאא

א،אאאא
אאאאא

אאא
K 

 אאאאא(Steam Distillation)
אאא،אאאאאא

אאאאאאW 
• אאK 
• אK 
• אאم١٠٠°K 

אאא،אאאא
אאא–א،،

אאאאא،א
א،(Distillate)אאאאאאא

אאאא،אאא
אK 

 (A)אא
א(A)אאאאW 

 
A° P =nA=VA 

H2O° P nH2O VH2O

 
V،np°אאאאאאאK

אאmאdW 
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mA = dA. VA

mH2O dH2O. VH2O
 
 

W 
mA = A°dA . P 

mH2O dH2O. P °H2O

 אאאאאMאא
אAאאאאא

אAאAאאאא
אW 

 
mA = dA

MH2O dH2O 

 
mA = MA.P°A

mH2O MH2O.P°H2O 

 
אאאאאK 

W 
אא 96م°אאא% 44

56 %א אאא46.8KKא
؟אK 

אW 
אאאאW 

mW \ MW=nw=PW 
mT \ MTnTPT 

 



א ١٧٠ אא 
א אא א 

  
  

- ١٥٤ -  

 

(1) MW=mW =PW 
MTmT PT 

 
 

PWmWMWאאאאPTmTMT
אאאאK 

אאאPTאאאאא 
F76KKE 

                                             PT = 76 -64.8  
 

= 11.2 cm . Hg       
 

א(1)אא100 = אK 
 

mw = 44mT = 56 
 

MT×
44 

=
64.8 

١٨ 56 11.2 
 

 

FאK J١EMT = 132.55 g mol-1 
 

٣-٤-٦WאאאאאSolutions of Solids in Liquids 
אא]

אא[אאאא100אא
אאאW 
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• אאאSolute and Solvent Nature 

   א   א א   א  ،
 א א אא א א א אא  א א 

אK 
• אא       Temperature 

אא،אאאאאא
(Crystal lattice)،אאאאאאאא،

אאאאאאאא
אאzאxאאאאK 

 
١-٣-٤-٦אאא  Colligative Properties of Solutions  
 אאאאא–א

אא–אא،אאאאK
אאאאאW                                                                   

 
• אאאLowering of Vapour Pressure           

،אאא
אאאאאאאK 

אאאאאאאא
Psol.אאאA°P . 

 

= אאאא P°A- PSOL x ∆P 
P°A P°A 

 ∆PאאאאאאאאK 
 אאאאאאאא
א،א?אאאא

אאאאאאאK 
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 אnAnBאאאאאW 
    ∆P = nA

P°A nA + nB
 

 
אא(XA)

 
nA

 

 
nA + nB

 

אאאW 

∆P =  XA 

 
 

∴     ∆P = XA     ∆P°P°A 

 אאאאאאא
XA،A°PאאאK 

 אאאאאאאאXB

W 
∆P = XB P ° A 

אאאאאאאא
אK 

 
אאא–אאאא 

 
nA=XB nA + nB
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אW 
 

nA=XB nB

 
א 

n = m \ M 
 
∴אאאW 

BA

AB

AA

BB
B Mm

Mm
Mm
Mm

X
.
.

/
/

== 

 
 

XBאאאאA°PP=XB 
W 

mB  .  MA=∆P 
mA  .  MBA° P 

 
 

אאאאאאאK
אאאאאאא

אאאK 
Wא102אC12H22O11375אאאW 

FEאא 
FEאאعلى° م٢٥אאאא23.76KK 
FE؟אאא 
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אFWEאאאאא

אW 
m =n  M 

 
MC12H22O11 = 342  g. Mol-1 
MH2O       = 18 g. Mol-1    

 
nC12 H22O11 =  102 \ 342     =   0.298 g.Mol-1 

 
nH2O =  375 \ 18 = 20.8 g.Mol-1 

 

 

אאאW  
 
 

Xsugar = nsugar
nsugar + nwater

 
 
 

אW  

Xsugar = 0.298
0.298 + 20.8

 
=  0.0141 

 
FWEאאאאW  

∆P = Xsugar ×  P  ° H2O 
=   0.0141 × 23.76 

= 0.335   mm. Hg   )(  
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FEאאאK 
∆P  = P°H2O-   PSOl 

... - Psol. = P  ° H2O +     ∆P 
א–١W 

... Psol. = P°H2O -  ∆P 
 

= 23.76 -  0.335 
  

=  23.42    mm. Hg 
 

 
W 

אא17.450K(mm.Hg)א٢٠°א114
אC12H22O111000אאאאא

٠٩٢}٠KאאאאK 
אW 

אאאאאW 
 
 

 
 

 
 
 

 
אא 

 
msugar \ Msugar= 

nsugar 
=

Xsugar

  Mwater\ Mwater+ msugar \ Msugar nsugar + nwater 
 
 

  P               P°H2O  -   PSol 
P°H2O               P°H2O   

= = Xsugar  

                   0.092 
                             17.54 

= = 5.99 x10-
 
3

  
Xsugar 



א ١٧٠ אא 
א אא א 

  
  

- ١٦٠ -  

 
אאאMsugar 

114 \ Msugar= 5.99 × 10-3 
1000\ 18+ 114 \ Msugar

 
 

Msugar  = 340.5g / mol 
 

אאאאאא 
MC12H22O11 = 12x12 + 22x1 + 16x11 

      C12H22O11 = 342 g / mol                        
אאאאK 

 
• אאThe Elevation of the Boiling Point 
 אא،אאא

אאאא
אאאאאאאKאאא

א?אאFEא
(Nonionized)אK? 

W        
∆Tb = Kb m 
א 

∆Tb  = Tsol.  - T* 

TbאאאTsol.א
אT*K 

KbאאאאKאא
אאאKאאאא–אK 
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א אא% 
א 

°م( J١( 
א 100 0.512 

א 80.1 2.53 
א 118.1 3.07 

 210.88 5.24 
א 1.82 3.56 

אאאW 
 

١٠٠٠ 
× mB Kb = ∆Tb  mA MB

 
mB،mAאאאאאMBאאא،א

אאאאאאK   
אאאאא

אאאא(Typical Concentrations)אאא،
אאאאאא

Thermometers)(DifferentialאאאאK 
W 

אא1.25،Kb ١-ملم. م 0.512ْيساوي. J١
FC° M-1E 
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אW 
∆Tb = Kbm 

= 0.521 x 1.25 
= 0.460 °C 

 
 

אא ٠.٦٤هي°אאאא
אאF١EW 

 
= 0.64 + 100 
= 100.64   °C 

• אאWFreezing Point Depression 
 אאאאאאKא

אאאאאאאא
אאאאא Kא

אzא xאאאאאא
אא  א א،א، א א 

    ، אא       אא 
אאאאאאאK 

  
       א  א  (Nonelectrolytes)

 א     א ،  א א    
אKאאאאאW 

∆Tf = kf m. 

 ∆Tf א   א    א   א T* 
אTsolW 

∆Tp = T* - Tsol. 

 

אאאאK 
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Kpאאא،א
אFאאE 

 

א אאאF°E 
א 

F°K J١E 
א Zero 1.86 

א 5.48 5.12 
א16.6 3.90 
 5.7 7.00 
א 43 7.40 

 
Kf     א    א  א  

Kאאאאאא
אאאאאאאאאK 

 
١٠٠٠ 

×mB =∆Tf mAMB 
 

 
mBmAאאאאאMBאאאK 

 

W 
      50.5٣  א (C2H6O2)

1.12אL٣50.0אאKאא،א
אא = Kp1.86° J١C mol-1(°( 

אWאאW 
GC2H6O2 
 

mC2H6O2  = d V 
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d،Vא 
= 1.12 ×50 
= 56.09      

 
∆TfאW 
 

١٠٠٠ 
×mC2H6O2Kf =∆Tf

mH2O MC2H6O2
 
 
 

١٠٠٠ 
×56.0 1.86=∆Tf

50.0 62
 
 

אW 
 

∆Tf  =  T *H2O  -  Tsol. 
 

33.6 = 0   -  Tsol. 
                                               ∴   Tsol  = -33.6 °C       

∴א33.6– م°. 
 

W 
 א15אאC2H5OH750אא

م702א ْ.kfא؟K 
 

אW 
∆Tf  = Kf m 

 
... Kf  =∆Tf \ m   

 

.  
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אאאאW 
 
 

 

 
 

FE= 0.435 m 
∆Tf= Tf (formic acid)  -  Tp (sol.) 

 
=   8.40    -  7.2 

 
 ∆Tf=  1.2     °C 

m
cْK f 435.0

2.1
= 

                                                  
 

F°K J١EC m-1°C m°= 2.76  
 

אאOsmotic Pressure 
 אא(Spontaneous Process)אא

(Semi Permeable Membrane)א
אאאא،

אאא،אאאאאא
אK 

 אאאאאאא
אא،אאא

אאאאאF167 E،
אאאאאאFאEא

0.46
1

75.0
0.15

1
52C ×==

acidFormickg
nm OHH
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אאאאאאאאאאא
אאאא،א(Hydrostatic Pressure)

FאאEאאאאאאא
،אאאאא

אK 
 אאאא،אאאא

אאאאאK 
 אאאא،אאאאאא

אאאא،א
אאאאאאאאK 

RT
v
n

=π 
πאאK 

nZאאאאK 
VZאK 
TZאאאאk( K = 273+t ) 

 
T     Zאאא)ْم.( 

RZא 
 

אM  

v
nM = 

אאאאW 
 

π=MRT 
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 ،אאא
אאאא،אאאאא

אאאאאאK 
אאאאW 

= m M 
אאF١LE

אאK 
M = mRT 

א 
  

RT
v
n

=π 
 

אW 
πV = nRT 

 

א(n)=M
m

אאW 

RT
M
mV =   π 

mBMBאאאאאאאK 
אאאאK 

 א   א א – א  – F١ E  
אאאאא22.4K 

אאאא
אא(Reverse Osmosis)K  
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F١אE 

W 
F١א E א א

100٣Kאאא٢٠°2.75א
0.0821א = R1-KK J١L.atm. mol k-1 KW 

FE ؟אK 
FE אא؟K 

 
אFWEאאW 

 

π = MRT 
 

אאאא
אRאאא760KKW 

  

Start
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π =  
 
 

= 3.62 x 10-3 atm 
 

W 
3.62 x 10-3 = M  x 0.0821  x  293 

 
FK J١EM = 1.5  x  10-4  mol  L-1 

 
FEאא 

א Z
אא 

Z
אאאLאאא 

אא 
 

אא 
  

 
 

1.5 x 10-4  =    
 
 

FאK J١E=  6.7 x 10-4  g l mol  

275
760 

       1
100  x  10-3  
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אW 
א- ١א؟אאא 
٢ -אאאאKא؟ 
٣-אאאW 

،אא،אאא،א
؟א 

٤אאא
אK؟ 

٥אאאאאאאK 
E אאאK 

E אאK 
Eאאא–אK 
؟٦אאאאאא 
٧٠٠}٢א(He)٤א(O2)

א؟אאאא 
٨אHClאאאHCl

37.0%א١٨}١K1-؟ 
٩12.5%אC6H12O6אא؟א

١٨٠K1-؟ 
١٠א(HCOOH )23.6٢}١/

אאא؟ 
١١אאא٢٥٠א

CH3COOH٦؟ 
א١٢אאאא

؟ 
١٣؟אאאאא 
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١٤אאאא٢٩٣ 1.38×10-3
K1- 

אאא١אא٥אא
אKאאאא٢١}٠אא٧٤٠
؟ 

١٥אFEאאאFEאאאא
٤٠אC10H8FאE١٢٠א 

C6H6٢٠Kאאא٦}٧٤א
א٢٠°؟ 

١٦אאאאא
אאF٢-Eאאאאא

אאאאאKא
א؟ 

١٧א77.06א°א٥٠
אC10H8١٥٠א٢٧}٨٤°אאK

אKD؟א 
١٨א٢٥°אN2H4CO٢٥٠

אK؟אאאא 
١٩٥}٠אאא١٥

א،א٠٦}٢א°Kא؟אאאא 
 

 


 



 

  


