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A solution of 2.500g of unknown dissolved in 100.0 g of benzene has a freezing point of 4.880 C.
What is the molecular weight of the unknown?

{ 7c s ugeoe (5s
- - N
|\(-|be'\°c?ne = 5.063 /V’\ / TFI'DH\TML S ﬁgoaqo Tfu,, j
/A‘T — K x mal unlkno,wirny To find molecular weight,
RN - pearene VE need to divide
- . . nten
L : L’“S.O(;S (,/m 9 grams unknown / moles

unknown. We already
ASS°C-Y ggp0 = 0,878%C know the grams ...
First, we calculate Cm ... (molal concentration)

0. 57¢°C = (5.065°Ym) tlm
(p = O N13ISLMIESEm

Calculate the moles of unknown using the concentration and the 100 grams benzene solvent:

Com N

0.N3S241%S{ mol unk
01000 Vg bergen x 2L EEmE W2 0,01R$241 64 o] wnk
g * 7

Now we can find molecular weight:

ﬂ unk _ 7_.5003
MW = midon? = R e

220. 9ol
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VAPOR PRESSURE LOWERING _
o o | P, = Partialpressure of the
- Described by RAOULT'S LAW ° VAPOR of solvent

3 ° ° molecules.
AR, /7))
p P FPs A /
N mole fraction of component A
vapor pressure of pure component A (depends on

temperature)

partial pressure of component A in a solution

... but component "A" above is actually the SOLVENT. If we want to describe this as a

colligative property, we want to express Raolt's law in terms of the SOLUTE! Assuming a
two-component mixture, we get...

AP = Pt

\_ mole fraction of component B (the SOLUTE in @
two-component mixture)

Vapor pressure lowering. This is the DECREASE in

the vapor pressure of the solvent due to the presence
of solufe.
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BOILING POINT ELEVATION

- Since the vapor pressure is lowered by the presence of a solute, AND since boiling occurs
when the vapor pressure of a liquid equals the external pressure - solutes also cause
BOILING POINT ELEVATION.

- The equation for boiling point elevation looks almost exactly like the equation for the
freezing point depression, and is used in almost the same way.

ATy = Ky *Ca
L L concentration of solute (molality)

Boiling point elevation constant (for SOLVENT) PSOG !9 Hh
p<a9 , (oFh
“— Boiling point elevation: The amount the boiling temperature ts RAISED
by the solute.
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What is the boiling point of a solution that contains 2.817 g of molecular sulfur §g ) dissolved in
100.0 grams of acetic acid?

Te = 16.5°C  Ko=3.,0%°C/m (sec pS00 Fur daf )

PEO‘}! Iy K
ST = K3 (el 20
L—Zo%fiﬁ/‘ﬂ }{3 A A

Find Cm using the information given about the solufion. S% © %x32.07)
256.56 4 Sg =il Sg

?.. %]7 gg X W\D\ 58 - 0,0109798877W\o]%
256. Séjsg

< 27 mal _
010777857 7 Sg* 0.109769%8775 m .,Cm

0. Iooo}{

Q(I{JO o AB) Find DELTA Tb ..

= (3. o%”f'/m)(o 1097558775 m)
AT&—, - 0,338 °C

So the new boiling point is ...

g9+ 0335 <[N8 ¥ |
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OSMOTIC PRESSURE permits flow of solvent, but not solute

[ particles

|
- OSMOSIS: the flow of solvent molecules through a SEMIPERMEABLE memibrane to
equalize concentration of solute on each side of the membrane.
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The rate of solvent migration towards the RIGHT is greater than that towards
the LEFT.

If you apply enough pressure to the piston, osmaosis will not occur. This
pressure is called the OSMOTIC PRESSURE

T = N
N m RT\‘ —‘—\’/ temperature

ideal gas constant

molar concentration of solute
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IONIC COMPOUNDS and colligative properties

- lonic compounds DISSOCIATE in water intfo their component ions. Each ion formed can act as
a solute and influence the colligative properties!

Na(/\ (§Y — /\/0\{_(“‘1) < C’\ ’(“‘I)

... S0 the concentration of IONS here is TWICE the
nominal NaCl concentration.

CG»C\'LfCD > (az*[u$)+zc|~d(”‘£ﬁ)

... SO the concentration of IONS here is THREE TIMES
the nominal calcium chloride concentration.

- lons interact with each other in solution, so unless an ionic solution is DILUTE, the effective
concentrations of ions in solution will be less than expected. A more advanced theory
(Debye-Huckel) covers this, but we'll assume that our solutions are dilute enough so that
we can use the concentration of the ions in solution to determine the colligative properties!
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If you are at an altitude high enough for the boiling point of water to be 95.00 C, what amount of
sodium chloride would you need to add to 1.000 kg of water to raise the boiling point to 100.00 C?

’\/b 2 0.5 12 Oc/m MaCl? 58443 glmel

ATfO }(b ¥ (o Cw\-:-_ mosl 1enS
7_' T o.511°), ] kg H0
L 100, u0 “C - 9S.00%C = 5.00°C R_ {000 oL N0

Find Cm ... (molal concentration of IONS)

S 00°C = (0.511°Ym) ¥t lim
(o= 9765625 m Tung

Find moles ions:
A
\.uwuj H,0x 7.765625 mol =9,765625 )
jH’Lo \onj'

N o CH —) A/&{-‘eClu ; A6 Mol N&[i T—?.mﬂ ;Un,f

J'“],CS%'LSH.S\ ragl NMa (]
fun{y 1#\0‘ Vo

. 765028 ool

Now find mass NaCl:

38.14“857\/%“
s e e SR o5




