Changes of State

Phase Changes
Chapter 3, Section 2
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1. States of Matter.

f Of the 5 states is also known as a phase.

ments and compounds can move from one
Se 1o another phase when special physical

©One example of those forces is temperature.
The phase or state of matter can change when
the temperature changes.

Generally, as the temperature rises, matter
moves to a more active state.
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—— Plasma

— BEC (Bose Einstein Condensate)

2. How do the molecules move in the 3
main states?
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Vanishing Act @ 6

In this activity, you will use rubbing alcohol to
investigate a change of state.

Procedure
. Pour rubbing alcohol into a small plastic cup
until it just covers the bottom of the cup.

~

Moisten the tip of a cotton swab by dipping it
into the alcohol in the cup.

w

. Rub the cotton swab on the palm of your hand.
4. Record your observations in your Sciencelog.
5. Wash your hands thoroughly.

Analysis
6. Explain what happened to the alcohol.

7. Did you feel a sensation of hot or cold? If so,
how do you explain what you observed?

8. Record your answers in your Sciencelog.

. —
about temperature??2




10/12/13

elaine

.
%rail_;} TEMPERATURE hugust 2, 2010 | .

s all about the energy!
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gas, and back again.

® Jest are called state changes or phase
siiclges.
utit"s all about the energy.

Which'state you go to depends on whether you
are adding or removing energy.
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[ing alchange of state thé'"energy of the
pstance changes.

iisisirelated to how the particles move.
You add energy to a substance, the particles
peed up.
If*you remove energy from a substance, the
particles slow down.

In fact, temperature is a measure of the speed
of particles.
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Statethastardifferentienergy “requirement?:

LRIIIOTAer to be a plasma, you need a ton of : -
Bhengy: because your particles better be moving! en in, by a substance
3 bsorbs heat - feels colder)

Exothermic: energy is removed, or taken
out, of a substance

(releases heat - feels warmer)

BOSE-EINSTEIN
CONDENSATE
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Reactants

Products
Reaction Coordinate

Endothermic Exothermic

i
Exothermic:
energy is
removed, or
taken out, of a
substance

(releases heat -
feels warmer)

The Phases of Water ..

. Water séorage -—
in ice and snow ~ Water ge in the C;
~
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AR Endothermic Experiment,..

Endothermic:
energy is
absorbed, or
taken in, by a
substance
(absorbs heat -
feels colder)

Think of the ice
bags the coach
gives you if you
get hurt

IS THAT.A FACT?22?

Did you know, water
is the only
substance on Earth
that can be found
as a solid, liquid,
and a gas at
normal surface
temperatures.

glhe Water,Gycle

Sublimation

A -
Precipitation Evapotranspiration
pration - - P pi

Water storage
in oceans
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pop: Tim.& Moby.

oscillating, or moving.

tually, they move so much that they
ak some of their bonds of attraction
ch are holding them tightly in place.

They move so vigorously that they begin
to-move past one another, flowing like a
liquid.

Thus, as energy is being absorbed, this
is an endothermic change.

: melting point
bstance is the
ature at which a~.

Melting Point

0.95K

-272.2°C

13.81K

-259.34°C

24.56K

248.59°C

53.53K

-219.62°C

ting points range

54.85K

-218.3°C

from low temps to very

63.25K

-209.9°C

83.8K

-189.35°C

h temps.

577K

-157.38°C

161.36K

11.79°C

171.65K

-101.5°C

The melting point is

202.15K

71.8°C

typically a very unique

234.32K

-38.83°C

property of a substance.

265.95K

7.2°C

30015

27°C

301.65K

28.5°C

We can use melting

302.91K

20.76°C

points to determine the

312.46K

39.31°C

identity of a substance.

317.35K

4a2°C

336.65K

63.5°C
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g5iStart-With'anfice cube.
Jce cube starts off as a solid.

CRVhEniwe add heat (energy), it
egins to melt into a liquid.
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ONLY 6OING TO
BET US EATEN
FASTER

A

LSsall piece of ice which lived in a test
e el in love with a Bunsen burner.
unsen! my flame! I melt whenever I
see you' said the ice.
The Bunsen burner replied: "It's just a
phase you're going through.”



Woilfand turn into a gas.
porization is the name of this
Process.

Boiling is vaporization that occurs
throughout a liquid.

The temperature at which a liquid
boils is its boiling point.
The boiling point of water = 100°C

Melting
Sublimation
Freezing

¥ < Condensing
Liquid , Gas
Boiling

other direction?

Of Course!
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does.boiling work?

OVE faster and faster.

hen enough thermal energy
(heat) is added, the
intermolecular forces in the
substance are completely
overcome and the liquid
becomes a gas.

joration is vaporization that occurs at the
iqui its boiling point.

@ppens because as the liquid is heated,
particles manage to escape early, before
iling point is reached.
hen they escape, they leave the surface of -
the liquid to become a gas.

Sweating is a natural process used by humans
to cool off.

When we sweat, the water absorbs the heat
(energy) and gives the sensation of cooling.

iGonEensation: Gases to liquids

idensation happens when

da moie ome
ier and form a liquid.
appens because of a loss of

S are really excited atoms. 5

1en they lose energy, they slow v
wn and begin to collect.

They can collect into one drop.

Water condenses on the lid of your

pot when you boil water.

It cools on the metal and becomes

a liquid again.

You would then have a

condensate.
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ka?'l:’vaporation & Condensation

>

As eergﬁ;/ leaves, the
particles begin to slow

; down.
Sieén é’hegﬁt‘;;eiﬁﬁowah'd“ They become pulled into
solid is its frgezin point. a more ordered

Freezing is an : arrangement, or a
exothermic change, ¥ locked position.

because energy is taken ‘3' Sou> | LQUID | ks Or basically, into a solid!
out of the substance. -

FREEZING BOWING
POINT POINT

" Sublimation: ,
Solids directly to,Gases '
I} ’phase change totally bypas-ses the liquid

51S an endothermic change, because the drvice is solid carbon
yway: this can happen is if the atoms are xide (CO,).
suddenly moved very far apart (think of how “Carbon Dioxide is
much space a gas wants to take up). typically found as a gas.
And the only way the atoms can be moved far When it is frozen into a
apart from one another is if the attraction solid, it turns directly
between particles is completely overcome... into é as and totall
which requires lots of energy! skips tﬁe liquid stagz:/




_4" ) Condensation is a gas changing into a liquid.

——-
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Liquids evaporate into gases,

| Freezing turns a liquid into a solid.
- = ﬁ

Solids melt to become liquids.

Sublimation 1s a solid changing into gas.

s

A gas becomes solid thought frost formation.

opnore REALLY important Roints,..

100 Bo¥ing point

Temperature remains at
the boiling poirt unti all
of the liquid has bolled.

Second, the temperature of a substance
does NOT change during a phase change.

It only changes before or after the change.

Summarizing the Chang;s of State

Endothemic or
Direction sxothemnic? Example

Ice melts into liquid water

endothermic 2t 0°C,

solid —3- liquid

liquid ——» solid exothermic =

atoc.
Liquid water vaporizes into steam
at100C.

liquid. >

Steam condenses into liquid

Condensati
ndensation water at 100°C.

gas ——p liquid exothermic

Solid dry ice sublimes into a gas

Sublimation solid ———pgas endothermic 2t —78°C.

10/12/13

T

ymore REALLY important Points-

efore and after the state
change.

Itis

just changing its

shape, not itself!

Freezing Point

Condensation -
Dew Point

Melting Point

liquid and gas

bolling

solid
2] and
liquid

~N

melting

LIQUID

Boiling Point

rain MATTER CHANGING gtz 200
STATES
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