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Chemistry 163B
Colligative Properties

Challenged Penpersonship
Notes

colligative properties of solutions

colligative L

One entry found.

Main Entry: colli-ga-tive

Pronunciation: ka-la- ga-tiv, ke- li-ga-tiv
Function: adjective

: depending on the number of particles (as
molecules) and not on the nature of the particles
<pressure is a colligative property>

quantitative treatment of colligative properties

Handout #55

A. Freezing point depression
B. Boiling Point Elevation
C. Osmotic Pressure

quantitative treatment of colligative properties

I. The pure solvent (component B) is originally in equilibrium in the two
phases.

Il Addition of solute (component A) lowers the chemical potential of the
solvent in the solution phase

Ill. Temperature (freezing point depression, boiling point elevation) or
pressure (osmotic pressure) must be altered to reestablish equilibrium
between the solution and the pure solvent phase.

IV. Obtain relationships between X, or Xg and change in T or P.

freezing point depression (solid = solution)

|. pure solvent is originally in equilibrium in the two phases
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freezing point depression (solid = solution)

1. Still at T; , add solute A to solvent with resulting
mole fractions X, and Xp

tor solid phase of B there is no change :

HFI = (T

for the solvent (B) i solution:

Ly (T3 = ™™ = (T2 = g (T + T} Iy d g0

so now Aug(T7) = wy(T7) = sy (T7) = 2 (T;)+ RI; Ity X g

where A (T7) = iy (T7)— 45 (T)

and Aﬂ;(Tj)= O since pure liquid and solid are in equilibrium at T7

thus Apz(T )= RT Iniyz X501 <0

so the forward reacton (melting of the solid)

would now occur spentanecusly at T° 6
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freezing point depression (solid = solution)

I1l. Alter temperature to restore equilibrium '[; —T
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freezing point depression (solid = solution)

Ill. Alter temperature to restore equilibrium (continued)
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change in Aug due to adding solute

freezing point lowering

1V. Obtain relationships between Xz and change in T
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smce ths < 0 = T, < T (freezng pownt depression)

]] {mtegration of eqn 931 E&R)

freezing point lowering

IV. Obtain relationships between Xg and change in T (cont)
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Osmotic Pressure Equilibrium

P=El+ n P=1 bar

not permeable to
solute

H,0M

left right

osmotic pressure (pure solvent = solution [solvent + solute] )

I. pure solvent at P,y is originally in equilibrium with
pure solvent at g, ; i.e. Pieg=Pign=Po

pure Niguid® (B, Jeft) = pure liquid, (F.right) atT
Teft' and ‘neht' refer to conpartments separated by
solute mmpemeable membrane

(B Jefty= s (B .right)
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osmotic pressure (Il add solute to left compartment)

osmotic pressure (Ill, alter pressure)
II. in left hand compartment add solute A to solvent
with resulting mole fractions X, and Xg

Ill. alter Pressure: P ,.—P, + 7 to restore equilibrium
salution (X ;. B, + m.left) = pure solvent( B .right)
(%)
add X, solute toliquid in'iefi* compatment resuiting in X, for solvent ap ), 7
o (Rydeff) = wy (B leff) + RTIni y5X 5 1 < sty (B right)
S L Sl Y il 3 Rn Rn
‘I. duf i Xp= | FpdP
SABdeft) < 4 (B right) 8 4
so the solvent B moves spontaneously left e nght
(1. diluting solution on left)

assunnng solvent 1s mncompressible

(7 doesnt change with pressure at constant T)
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osmotic pressure (I, alter pressure, continued) osmotic pressure (a little more manipulation)
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guantitative treatment of colligative properties

reverse osmosis

Handout #55 Colligative Properties

from relationships for Chem 163B final:
Colligative properties:

FROM TAP WATER TO PURE WATER

) ) [(afe[1 1]
« freezing point lowering: 7,.\; = exp| s
e MG R P o |

Al
73Xy =exp| —=

boiling point elevation

)
7o TT A T) P ESP Water Products.com
+ osmotic pressure a _ ' -
T "'I{W = ”rj“RI for dile solurion Forthe 21st Century
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Reverse Osmosis effect of osmosis on blood cells
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hyponatremia

Woman dies after water-drinking contest
Water intoxication eyed in Hold Your Wee for a Wii’ contest death

AP rasocmms rens #:NBC VIDEO
Updated 7124 p.m. BT, St Jan. 13, 2007

SACRAMENTO, Caiif, - A woman who competed
in a radio station’s contest to see how much
water she could drink without gaing to the
bathroom died of water intoxication, the

nd of Lecture
Jennifer Strange, 28, was found dead Friday in

her suburban Rancho Cordova home hours after
taking part in the “Hold Your Wee for 3 Wii"
contest in which KOND 107.9 promised a
Nintendo Wil video game system for the winner.

“She said to one of our supervisors that she
was on her way home and her head was hurting ~ Weman in water drinking contest dies

her real bad,” said Laura Rios, one of Strange’s “:“»;;f“;;'f"“““‘"’“" T
co-workers at Radiological Associates of St b e I
Sacramento. “She was crying and that was the .

Isst that snyone had heard from her.”

<2 Evewer about the desth
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