See et pPecn mew%a\iﬂ

Sections 11.1-11.3
Properties of Liquids
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Properties of Liquids

In these sections...
REVIEW
a. Phases of Matter on wolceular Scale
b. Phase Changes

c. Properties of Liquids:
1. Enthalpy of Vaporization = new w.ucn energy it

2. Boiling Point

3. Relating Vapor Pressure,. Bollhng Pomt\> celota
and Enthalpy of Vaporization

4. Surface Tension, Viscosity and Capillary Action

1/22/2016

takes

\—-’—:
ard.

Ve =
of Wguid causes

£E = pvopcr¥\e5 o \‘\c;_‘_(\d.:b Seewn (_.,,per‘\m{w\q_\B
ho W Qow-‘eco\\d‘k \05 malcau\ac Shrue fwure

o taudh ©ressUCe aas Cron~ vapocZ a¥ion



1/22/2016

Phases of Matter on the Bulk Scale
S\ AS ¢ (}g,:\ Als have
Densities of H,0: Similar densiiies D Han gas
H,0(g) 0.000804 ger®  \ oW
H>O(£) 0.9999 g'em’ 5 i .
' N $\M\\ar)\'\\3\'\
H>0(s) 0.9150 g'om®
Table 11.1.1: Properties of Solids, Liquids, and Gases
Physical State  IMFs between Particles Compressibility Shape and Veolume Ability to Flow
—  Gas Generally weak High Takes on shape and volume of High
) container i
—t Liquid Generally intermediate Very low Takes on shape of contamner; volume Moderate
— 8y Sl
limited by surface area
) Solid Generally strong Almost none Maintains own shape and volume Almost none
=) € an 4
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Phases of Matter on the Molecular Scale
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—e All have molecules in motion.

—-= Gases and Liquids have molecules that can move freely. — Q\u\d
—-= Liquid and Solids have molecules in close proximity.

i

—= Only Solids have molecules that cannot change positions with one another. — ‘:\3:3

Solids and Liquids have molecules held near one another
by Intermolecular Forces (IMFs)
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Phase Changes on the Bulk Scale

Table 11.1.2: Phase Changes ~ one. Phase é}\ahsta Yo ay

Phase Change Physical Process Energy Change

Energy is absorbed\

Energy is absorbed.

Energy is ahsorbed/

Energy is released.

-~ Fusion (melting) solid — liquid

>
<

— Vaporization liquid — gas

— Sublimation solid — gas

— Freezing liquid — solid
et

— Condensation gas — liquid Energy is released.

— Deposition gas — solid

Energy is released.

Phase Changes on the Mol_ea\cular Scale
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Phase Changes on the Molecular Scale
breaking bonds recpﬂge 5 enecqy

® Lorming bords [re\eases enerq Y

%, o9

‘57\/0 - \\o

‘ @

T

Solid

Liquid

E= eneryy

Different Liquids have Different Properties
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In this case: ethanol has higher vapor pressure
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Properties of Liquids
A \'\Vaf

Enthalpy of Vaporization: Energy required to vaporize a liquid. - mest|ditectiu celales

Lo \mF - 2nergy tegured Yo Sepacatr moleZuleS 1w
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Vapor Pressure: The gas pressure of a vapor e Rans, ki asa

{a vapor is a gas that comes from a liquid vaporizing.) | metccules

X2 Cunchion of Ty C
5%&3% . Vapor that
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Boiling Point: Temperature at which vapor pressure reaches
external atmospheric pressure.

Surface Tension: The tendency of a liquid surface to resist change.
- leee v surfoca &% @ hini mum Suffae areat

Viscosity: The resistance of a liquid to flowing.
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Enthalpy of Vaporization

Also called heat of vaporization, AH, .

Y

Energy required to vaporize a liquid to form a gas. < e
e ek oax-'—b

1 mol H,0(1) > 1 mol H,0(g) @ ¢

W 'csa.f.o

So,

AH,,,(H,0) = 40.7 kJ/mol
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Enthalpy of Vaporization: Trends

Table 11.1.3 Enthalpy of Vaporization Stronger IMFs lead to
for Some Common Substances larger enthalpy of

| [ Enthalpy of vaporization.

Compound | Vaporization (kJ/mol) 3
| Heltum, He 00828 ~\owy (lowest of anying Y
Argon, Ar 6.43
| Methane, CH, 8.17
Ethane, CH;CH; : 4.7
Methanol, CH;0H 35.4 |
Water, Hy0 407 - \\;3\,\ (4-;9.\¢ ol Mue \n\skcs\' Coc \
Benzene, CyHs 34.1 . \
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Vapor Pressure

The pressure exerted by a

Evaporation vapor in equilibrium with the

§ liquid from which it vaporizes.
Condensation
Vapor pressure represents a
Time “dynamic equilibrium.” - o
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