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Some sample colligative properties and concentration problems ...

What is the freezing point of a 41% solution of urea in water?
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We need to find Cm ... the molal concentration ... by finding ?-, H20 =
moles of urea and kilograms water:
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Convert to moles.
mass percent molality
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Calculate the mass water by subtraction...
I(’)Oﬁ Sblu+"|0v\" Ll\ﬂ LR = Sqﬁ H’J.D = O4qu )‘(j ‘H)_O
_mslutea  0,6326229S1Ims) yres

(= = |1:$6996$27 m vrea
g H,0 0059 Ky H,0




2

ATe =Kexdm Te = 010002

}’(?}HQO:“(SS_% DC/"V\

(= msl LT 4 :0,6%7_@/17 TSI me) LA _ 110 $6996$27 m vrea

lKg H,0 04059k, H,0
Solve for delta T ...

ATe =(1666 % ) (1156996527 m vrea) = 214969954 °C

Calculate the freezing temperature of the solution by subfracting delta T from the
freezing femperature of pure water.
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0.2436 g of an unknown substance is dissolved in 20.0 mL of cyclohexane, Cs H 2

If the freezing point depression of this solution is 2.5 C, what is the molecular weight
of the unknown? The density of cyclohexane at the temperature the cyclohexane
volume was measured is 0.779 g/mL.
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First, calculate Cm (molal concentration of unknown):

2.5%0= (20,62 m)% C
Com= 0O |15 For the molecular weight calculation, we need fo find ouf the moles
m * ™ of unknown. To get it out of molality, we'll have to multiply molality
by the mass of cyclohexane used!
Find mass cyclohexane:
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Find moles unknown.
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Now find molecular weight...
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Commercial sulfuric acid is 18.0 M. If the density of the acid is 1.802 g/mL, what is the molality?
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Assume a basis of 1L solution. This means that we know there are 18.0 moles of sulfuric acid
in solution. Next, we'll work on finding the mass of solution. Use density.
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To get the mass of the solVENT, we'll need to subtract out the mass of sulfuric acid. We can
calculate that frorm moles...
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Subtract to get mass solvent;
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Find molality:
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