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) Problem

. of sodium chloride is dissolved in 45 kg
f water. What is the molality of the solution?

8.44 ¢ =3593molNaCl

= =280m

Colligative Properties

= ~properties that depend only on the solute’s
concentration rather than what the solute is

— = All-solutions will-freeze at a lower temperature—

and boil at a higher temperature.
evation and.
are colligative p:
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Bolling pont elevation = BPum + AT
Where aT =K (1)
Freczing Poiat Deprestion - FPaem - AT
Where aT = Ketml

Dilution equation
MV =MV

Convert

"w Convert 1.2 M HNO; to mola ity if the density of

Where it is used

= Road salt goes into solution with snow, ice and
water on the roads and lowers the freezing

i -
—=Water below the-freezing-point will not freeze —

and runs off the road

Problem

= 2.1 kg of sodium chloride is dissolved in 45 kg
of water. What is the molality of the solution?

Convert

"= Convert 1.2 M HNO, to molality if the density of
the solution is 1.12 g/mL
-= 1.2 M = 1.2 mol HNO
= 1.2mol x63.018 g/ 1 mol 6216 gHNO;
» | L of solution= 1000 mL x 1.12 g/lmL = 1120 g
of solution
= 1120 g of solution — 75.6216 = 1044 gof
water
1.0443784 kg

Boiling Water

= Students often assume that all boiling water is
exactly at 100.0° C.

= That is normally not the case because of two

—factors; the-air pressure;and anything . —— —

dissolved in the water.

= Anything dissolved in the water will always
raise the boiling point.



= AT = change in temperature
int elevation = BP,

= Where AT =K, (m)i

~ = Freezing Point Depr =\gP

Where AT =

normat +

the molality of the solution
iis the Van’t Hoff factor

Bottom of Chart

Boiling poiat eleation = BPuna + AT
Where AT = K ()

Fasezing Paist Depeession = FPamms - AT
Where AT = Kyt

Dilution equsicn

MV =MV

Freezing Point Depression and Boiling
Point Elevation
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Woter HO | 0m0 | 1w0ow | L8 | 652
Acticxd  HCH,O: 1660 1165 308
Bewme | Cal, | s4sS | m2 28
Chlorofors  CH,0 685 613
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nother Boiling point problem

= Determine the boiling point of a 1.7 m potassium
nitrate (KNO;) aqueous solution.

Calculations for phase change points

norma - AT

water with aluminum chloride (AICl;) d

Van’t Hoff Factor (i)

properties means it doesn’t matter what —
the solute i
= Some things when di
olute is technicall;
= NaCl ) —»Na* , +

ed dissociate (ionic
h,-if you don’t care what the
ild increase the molalit

(aq)

= Sodium chloride dissociates into 2 things

= So it’s Van’t Hoff factor is 2

= CeH 04 — Caleobmm

= Glucose is a covalent compound that doesn’t
dissociate, so it’s Van’t Hoff factor is 1

Boiling point problem

= Determine the boiling point of a 2.8 m solution of

lved in
it.

Another Boiling p

= Determine the boiling point of a 1.7 m potassium
nitrate (KNO;) aqueous solution.

Van't Hoff) KNO; K™ + NO;~ = 2
AT =K, (m) i

100.00=1

water with calcium chloride (CaCl,) d

Freezing Point Depression and Boiling
—— Point Elevation—
v Boiling

poin (0 || Fei | Kicem)

Solvent Formula

Benzene
Chloroform
Carbon disulfide
Cyclohexane

Ethanol C,H,0H -114.6

Boiling point problem

= Determine the boiling point of a 2.8 m solution of

Freezing point

= Determine the freezing point of a 2.1 m solution of
lved in it.




Freezing point

blem

[ Salt the road Salt the road

" m Determine the freezing point of a 21 kg sample of " m Determine the freezing point of a 21 kg sample of
= Determine the freezing point o .1 m solution of water with 1.1 kg of calcium chloride (CaCl,) water with 1.1 kg of calcium chloride (CaCl,)
er with calcium chloride (CaCl,) dis: dissolved in it. dissolved in it
= (Van’t Hoff) CaCl, »Ca2" + 2 CI i- \ | = 1100 g CaCl, x 1 mol /11098 g=9.911mol
wAT=Kmi ——y————— m=991T...mol2T kg i >
s AT =1.858 °C/m (2.1 m) 72 m
= FP =0.00 =t1.7==12° = (Van’t Hoff) CaCl, —€a** +2 Cl i= 3
= AT = K (m)i
s AT =1.858 (471
= FP =0.00-2

water

water




