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[TF] A bubble in a pot of boiling water contains... Lecture 12 CH101 Al (MWF 9 am)
Wednesday, October 5, 2016

17% 1. Only 0,(g) and H,(g)

17% 2. Only H,0(g) * Hydrogen bonding in ice and water

17% 3. Only air : ﬁ::t ‘clzpr)?::ist;emperature

17% 4. H,0(g) and air » Vapor pressure and boiling

17% 5. All of the above equally

17% 6. None of the above Next lecture: Intermolecular forces: Hydrogen bonding; dipole-dipole

interaction (polarity); temporary dipole attraction (dispersion);
relative boiling points
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Effect of T on water density Heat versus temperature
Why does the density rise

. ; Densi -1 We use qualitative terms to describe these phenomena...
from 0 °C to 4 °C? =y P ,
o s e et T ko " It’s hot in here!
y does the density fa . ater w PP D
T e S That fire is giving off a lot of heat!
“I had a temperature, so I felt awful.”
R “The water’s temperature is too hot.”
0.9997
I ] Is our skin ...
a heat sensor or ...
0.9180| 1ce
\ a temperature sensor (thermometer)?
0:2170 Let's see ...

8-6-4-20 2 4 6 8 10
Temperature (°C)
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Heat versus temperature Specific heat capacity
Conclusion: Skin is sensitive to ... Moving hand from cold water (0 °C) to warm water (20 °C),

energy transfer rather than temperature sensation was “hot”

Heating is energy transfer to an object Moving hand from hot water (40 °C) to warm water (20 °C),

Cooling is energy transfer from an object st s el

q q n i ?
Temperature is a measure energy stored as internal motion. How to express results in terms of temperature?
Answer: “heat” AH = constant X (7, = Ziniia ) = constant X AT

Constant = mass X specific heat capacity

Lecture 12 CH101 AL (MWF 9 am) Fall 2016 Copyright © 2016 Dan Dill dan@bu.edu Lecture 12 CH101 AL (MWF 9 am) Fall 2016 Copyright © 2016 Dan Dill dan@bu.edu
SpECifiC heat Capacity [77] A bubble in a pot of boiling water contains...
AH = constant X (Typa = Tinitiat ) = constant X AT 17% 1. Only 0y(g) and H,(g)
17% 2. Only H,0(g)
constant = mass X specific heat capacity 17% 3. Only air
AH=mcAT Substance c@dk g™ 17% 4. H,0(g) and air
Water, Ha0(() 4.18 17% 5. All of the above equally =
Ethanol, C;HOH(E) 2,64 17% 6. None of the above i
Diethyl ether, CHs0CHs () 2.37 E
Hexane, CgHy.(f) 2.27 -
Acetone, CHyCOCH () 2.17
Carbon disulfide, CSa{ ) 1.00
Bromine, Bro(€) 0.47
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Boiling: Fig 6.7, p 164 Liquid-vapor equilibrium
Boiling means “bubbles”
Bubbles are pure vapor of the liquid

Charles D, Winters
harles [ W
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Equilibrium vapor pressure Equilibrium vapor pressure

Equilibrium
Vapour
INITIAL e EQUILIBRIUM '-lu-'E:“' INITIAL e EQUILIBRIUM '-lu.'E:-- Pressure
PN o~ = = Substance (kPa)
/ \ I / \ f Wates, M,0(¢) 147
— | p— — | p—
"\ ! Time I\ (i \ Y time T\ Ethanal, C;HsOH(¢) 7.87
N N Hexane, Cabyl ) 20.2
Volatile liquid Piotal = Pnpnur Valatile liquid Piotal = Pnpnur Bramin 28.7
BB BB Acetone, CHyLOCH;(€) 0.8
Ha in tube |~ Yapour Ha in tube [ Xepour Carban disulfide, [5:(¢) 8.2
Flask g1 7 tem open to flask g v Bt tems Diethyl ethe 1.7
e to of mea: P of measurement etiyl ether, }

€M 0CHa ()

1 Pa = force/area =1 kgm/s? / m? =1 kgm~! s~2
1 bar = 100 kPa (exactly)
1 atm = 101.325 kPa (exactly)
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Vapor pressure and boiling point

The normal boiling point is the temperature at which bubbles form at 1 atm.

What do you predict for relative normal boiling points of these substances?

Acetone, CH;C(0)CH; 30.8

Diethyl ether, (CH;CH,),0 71.7

Ethanol, CH;CH,0H 7.87
Water, H,0 3.17 100
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[ ] The order of normal boiling points is ...
Acetone, CH;C(0)CH; 30.8
Diethyl ether, (CH;CH,),0 71.7
Ethanol, CH;CH,0H 7.87
Water, H,0 3.17

R O

diethyl ether < acetone < ethanol
ethanol < acetone < diethyl ether
acetone < diethyl ether < ethanol
ethanol < diethyl ether < acetone
something else
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Response .
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