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What is the boiling point of a solufion that contains 2.817 g of molecular sulfur &g ) dissolved in
100.0 grams of acetic acid?
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First, calculate the moles of molecular sulfur. < ', %1207 = 1L56.5¢ . §<z = ol §g
ol
1.%ﬂj S x — > = (0, 0109798477 mol O
lss.§635<z

Find Cm:

(- 0.0 ml 5 o 1099999795 o S

0.1000 kg H(y 0,
Find boiling point ELEVATION:

e (EJO%M M>X<o,\o“ﬂ°!%ﬁ’)5 P Sg)
- 0.3%§ 9

Find boiliong point by adding fo the boiling point of the solvent: =
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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, osmosis will not occur. This
pressure is called the OSMOTIC PRESSURE
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femperature

ideal gas constant

molar concentration of solute
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IONIC COMPOUNDS and colligative properties

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

Nall (5) — /\/0\{_(%) < C’\’(“‘I)
/L long,/

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

CO»C\'LH) > (az*(a%)+?,(|#(mcf,)
Y lo:nS,/

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

- lons inferact 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 = 0.5 12 OC,/M NaCl? 58443 g lmgl

DTb < L([o ‘661”\ (/m _ me|

1 -
‘I/L_/]r - 0.511 "C[m L(f) N0

100.006°C <95 pp9C = § 00
Find Cm (molal concentration of IONS). How? Solve, then we'll use this fo calculate moles
IONS.

Find moles IONS ... start with mass water

qa—?égé ?-gvm,\ (va{
NB U0

= Q,76SLLS me\ long

L,0000 by Hyo x

Noall = Mt CL (’Lur\g} mol VaCl = L o lung

0,76S62S mol Long y mo) Wall o $% . UHI gl _ ) €<, Mall
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"' EXTERNAL FACTORS AFFECTING SOLUBILITY

- There are a few external factors that affect the solubility. (By external, we mean other than the
chemical identity of the solute and solvent).

(1) TEMPERATURE
-For gases dissolved in liquids, the solubility DECREASES as the temperature INCREASES

- This is why THERMAL POLLUTION is bad! Hot water holds less oxygen than
cooler water,

- For solids dissolved in liquids, solubility USUALLY increases with tfemperature. This is
not true for ALL solid/liquid solutions.

@ PRESSURE
- For gasses dissolved in liquids, solubility INCREASES when the partial pressure of
the solute gas over the solution INCREASES.

- Consider soft drinks. They go flat affer opening because the pressure of
carbon dioxide over the liquid goes down.

- No significant pressure effects for solid/liquid solutfions.
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Some sample colligative propoerties problems ...

What is the freezing point of a 41% solution of urea in water?

(UHL)‘L CO % ure,

NTe= Ke v(m / ~mol ures
L’I:J oC My Weo
1656 “Yimy (g0 pS07) N

We need fo find mol urea and kg water to find Cm, but we were given a concentration
(mass %) rather than specific amounts.

we can find the mass water in 100g solution!
194 vree, © Y g vren

mus§ Up 0 T Loo:7 ~Hlg = 593 Hqp 0

Iouj Solh

- : - : 2% 14.0)

Find moles urea: (M«Il)z(o : tjl'-"\ « 100§ \FA?E?(I;/II_L'JTLA
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j B0.0 (71-9 urée Oﬂ\ Y 15‘00 UREA

- 0,.6%26279S!] mo| vrew 60.0[,13 Lree = mal uréa
Cmis ...

) ] | rée
A 027951 mal Y770 - ) S0996507 m Ures

0.057 H,,0
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0.6%L627¢S( mol vree _
~ = 11, S699657)
" 0.089 M, 0 3 s

Now, find delta Tf;

ATe = {1a56°¢n ) x (V1. 56996527 i urey)
= 2\ H19699Sug °C
SoJ ¢ O,000°C —2 SM9699sUg °C
(£S09)
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