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Membrane.



- 
phenomenon of solvent flow (water) through a semipermeable membrane (cellophane) to equalize the solute”s (glucose) concentrations on both sides of the membrane.

Semipermeable membrane
- allows solvent (water) molecules to pass through



- does not allow solute (glucose) molecules to pass through

MEASURING OSMOTIC PRESSURE (()
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Glucose solution





Glucose solution rises up the funnel stem until the downward pressure (p) exerted by the solution stops the upward flow of water.

OSMOTIC PRESSURE (():

-
is a colligative property

-
is equal to the pressure that, when applied to the solution stops


osmosis

                                                     ( = M R T
                                      Molarity         Gas Law       Absolute 

                                                    Constant       Temperature

Recall: Ideal Gas Law:    

pV = nRT



       n

p = ( RT = M R T  
NOTE : 
For DILUTE SOLUTIONS

       V





Molarity (M) = Molality (m)

                                                                      n            number of moles

          M = molar concentration of a gas = ((
                                                                      V          volume

NOTE  

For DILUTE SOLUTIONS:
     Molarity (M) ( Molality (m)
Osmotic pressure is used to calculate Molecular Weights of large molecules.

Sample problem:

An aqueous solution containing 21.6 mg of arginine vasopressin in 100.0 mL of solution has an osmotic pressure of 3.70 mmHg at 25oC.

What is the molecular weight of arginine ?

                                          (
( = M R T

M = ((
                                        RT

                                        1 atm

            (3.70 mm Hg )  ((((
                                     760 mmHg                                  moles

M = (((((((((((((( = 1.989 x 10(4  (((
                       L atm                                                            L

         (0.0821 ((()   (25 + 273) K

                       K mol


                             1.989 x 10(4    moles

? moles = 0.1000 L x ((((((((( = 1.989 x 10(5    moles

                                               L

     g                  0.0216 g

? (( = (((((((((  =  1.09 x 103  g/mol= 1090 g/mol 

   mol        1.989 x 10(5    moles 

     









a very large 












and 

     








very heavy

                                                                          molecule

Osmosis is an important biological process.

For intravenous feeding the nutrient solution must have the same osmotic pressure as blood plasma.


-
If ( of blood plasma 
(  
(  of nutrient solution
            


        concentration   
                     concentration 



       of     


                           of                                                                               


    
blood plasma


            nutrient solution 



- solvent moves :  blood plasma              nutrient solution




Result:
Blood cells shrink and collapse 



-
If (  of blood plasma 
(   ( of nutrient solution
        concentration   
                     concentration 



       of     


                           of                                                                               


    
blood plasma


            nutrient solution 



- solvent moves :  blood plasma              nutrient solution




Result:
Blood cells swell and burst 


COLLIGATIVE PROPERTIES OF IONIC SOLUTION (ELECTROLYTES)

Colligatives Properties depend on:
- the number of particles








- on the concentration of ions

Consider:




0.100 m NaCl(aq)


0.100 m C6H12O6  (glucose)

(Ionic substance in aq. solution)
(Molecular substance in aq. solution)

            Electrolyte




Nonelectrolyte

NaCl(aq) (( Na+(aq) + Cl((aq)
C6H12O6(aq) (( C6H12O6(aq)

1 mole of

  2 moles of 
       1 mole of

     1 mole of 

substance
             ions


substance

     molecules


(Tf (NaCl)
            =
    2 x (Tf ( C6H12O6)


For Ionic Solutions:
(Tf  = i Kf Cm

 i    = number of ions per










 formula unit







                 Cm = molality

  
holds true for



has limited validity for 


dilute solutions

        concentrated solutions

Reason:  “effective” concentrations

actual   concentration



            of                                                    of



          ions                                                  ions 


Example: For K2SO4(aq)


Experimentally determined

   Theoretical


        concentration




  concentration 



(i from  (Tf  = i Kf Cm) 


(from formula, K2SO4


       i  =  2.6



                  i = 3
Reason: 
The interaction between crowded ions in concentrated

             
solutions does not allow the ions to move quite as freely as

             
the formula suggests (ie ( it) 



This effect is minimal in dilute solutions (ie ( it). 

Sample problem   

What is the Freezing Point of a 0.0091 m aqueous solution of 

Na3PO4 ?

Use the formula of the salt to obtain i. (Kf water  = 1.858 oC/m)

Na3PO4(aq) (( 3Na+(aq)  +  PO43((aq)

(Tf  = i Kf Cm  = 4 x (1.858 oC/m) (0.0091m) = 0.0676 oC

F.P. = 0.000 oC - 0.0676 oC = - 0.068 oC 
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