


Solution properties differ from those of pure solve
Proportional tanolality (concentration) of solute

Vapor pressure reduction
Freezing point depression
Boiling point elevation
Osmotic pressure

Osmotic pressure: Key in BIO 20
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T, =T T <0

f solution ~ ! f,solvent
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T, =-K, [solutd

Tf =" Kf [SOIUtd = Tf,solution - Tf,solvent
K “molal freezing point constant”
specific to solvent
Units: °C
molal

What ismolal?




Concentration in molalityn:

moles solte (mol), N e
Mass SOI\m (kg) rnsolvent

molality,m=

Independent of solution volume (V varies with T

N

Using: 1 =K, [solutd =- K, o
rnsolvent, B
And: nsolute - rnSOlme’ 2
MM solute, ghol
Substitution gives:
rnsolute,g




4 4 #
3 6,2 898 .88 9:<; 89<7:
6( 62, >9> 59< =9<? =08:
5 (6> <LQ@<< ;897 <983< 79p:
( (6.2 | :79< 999 @8 999
( ©, 999 @>9% 999 79
(" (6., >9<< 189 @ 78 797
(626 999 9= 999 198
!
5
|
89<88 ! " #
:898 9 I 797 A9
( " n ! 9
r‘nsolute g
4B  /<9:7A( T, = -K ’
f f MMsqute,glml X rTLolvent, (4]
MM gy =- 5122 0.500g solute
%g benzene (‘ 297° C)X(OOJ.OG(Q benzen)e
MM g/mol = 86'2%10I




24 # |
1% 9#9 B
#OS %

898<B 89:8B 89& "

1% & $:%B D #9 4

=% D " !

@%& 4 $7% D  $=%

( n 1 4
I " #9$ r2%[89 ? )*
2000mL” 0.77%g =1558g
mL

%8%' (%&)% %&)' * #  +

/:@ 988 )

2D2 ! #"
v cn
<O<; 898888 8984
<O<; 89::@< 8984
<9< 897778 89:8
<9<; 89=@=8 89:x
<9<; 89@<;= 8978




E n

(

O# $7897 ()

, (D

%

89:¢
$% | $ ¥ $ (¥ # 9
8 =98 =98
< 19> :79<
8 9= -9: 410 C 9#9
< :89; 197
78 :89@ :89 @9
7< :898 :898
=8 29> 29< '
=< ?9= 298 798+ o—
@8 298] 19 S T°=6.9C
@< i9? 9: *% T, =2.4C
<8 19> 9 1898 x
<< ‘0= 9= X."
>8 ;97 >9? - o"
>< ;98 >9> S ;984 X& LN .
8 9? >97 - % eea,,
< 9 <9; o ¢ s
8 9> <9@ >981 Xx
< 9< <98 ><><
?8 = @9>]
< 97 | _@od @9% e %
:88 97 @9: X % >
=8 9: =
178 98 =9@ 798
= >9? =9:
‘@8 >9; 792 898 : : . ‘
<8 >9 79
>8 >9> 79< 8 <8 :88 <8 788
18 >9< 9@ $%
58 >9< 79@
78 >9< 79@) . |
58 o< 7oe You will have separate plots!




E HD #9

3.50

3.004

2.504

2.004

1.50+

1.00+

0.504

0.00

-DT¢=20.2n

0.00

0.05

0.10 0.15

molality, mol solute/kg solvent

C$ C %
8988 8
898< 897
89:8 19?7
89:< 79?
8978 @9:
4
/1:29? ()
"4
1 7897()

Tt

4.0 1

3.5

3.0 1

2.5

2.0

1.5

1.0

0.5

.718927>@

1:?9;:

0.0
0.00

0.05 0.10 0.15

molality, mol solute/kg solvent

0.2

10



E n

3 G89= !

0
$% | $(% | $( I& l J
8 =98 =98
< 1797 9
8 19> 9=
< :9: :89 #9
78 :89< 29 . Q
7< :897 297 ‘@98
=8 29> 9 = 4
=< 29@ 97, =98 T:°=6.9C
@38 29 9> : 44 -
o 2 = 7984 R T, =4.5C
<8 9> 98 98 1 A
<< 9@ >9 Y “
>8 9 >9> © 8981
>< 198 >0< S -“
8 9; >9= #a 7981 . M2
< 9> >97 <)) . “‘
) 9< | >98 ;98 o ik,
< 9@ <9; . A‘A
28 97 <9> 981 Soy Meaaaa,, aa
7< o: 9@ XS
:88 9: <9@ >981 ....
8 98 <97 C e
78 >97 <9 <98 T TP
=8 >9; <98
y - @g"
@8 >9; @97
<8 >9 @9 8 <8 :88 <8 788
>8 >0> @9:
;8 >0> @9< $ %
=8 >9< @9<
28 >9< @9 i !
788 >9< @9 You will have separate plots!

11



& 'J
! C$ C% $) %
:<9>8 89= @< 798 737
= - ' »
- 199 03745
-20 »001560
=239/
C $) %
L@
@
7:> C——
=7@

$E %

12



[

A T<A(

>9<8A(
:89 7A(

7897A()
2708

13



