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10 g ice x  1 mol  x   6.01 kJ
18.0g 1 mol

3.335 kJ  3335 J 
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What we've looked at so far...

• Energy changes when the temperature changes       
(heating water from 20 oC to 50oC)

• Energy changes when the temperature remains the same.     
(melting of ice at 0oC)

What if you heat 10. g of ice at 20. oC until it is water 
at 30.oC?

Temperature
(oC)

Time

Heating Curve of Water

Oct 211:13 PM

What we've looked at so far...

• Energy changes when the temperature changes       
(heating water from 20 oC to 50oC)

• Energy changes when the temperature remains the same.     
(melting of ice at 0oC)

What if you heat 10.0g of ice at 20. oC until it is 
water at 30.oC?

Temperature
(oC)

Time

Heating Curve of Water

Δ Energy total (Δ Etotal) = q (solid, liquid, gas)+ ΔH (solid, fus, cond, vap)
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What could this represent for a heating curve of 
water?
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Total Energy Changes
Ex.      Calculate the total energy change if 2.50 g of steam at 120.0oC 
is completely converted to ice at 0.00 oC. 

ΔEtotal = 

First draw a heating curve
120

Mar 133:37 PM
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Total Energy Changes
Ex.      Calculate the total energy change if 2.50 g of steam at 120.0oC 

is completely converted to ice at 0.0oC. 

ΔEtotal = 

Mar 139:29 AM

Homework

Section Review 17.3

Page 526 Q 2731
#1  A sample of water with a mass of 23.0 grams at a 
temperature of 46.0 C increases to 40.0 C.

A) sketch out a heat curve

B) Calculate the total heat needed.

#2  A 10.0 kg grams of steam at a temperature of 130.0 C 
is converted to ice at a final temperature of 15.0 C.

A) sketch out a heat curve

B) Calculate the total energy change.
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#1  A sample of water with a mass of 23.0 grams at a 
temperature of 46.0 C increases to 40.0 C.

`

Oct 118:50 AM

A sample of water with a mass of 23.0 grams at 
a temperature of 46.0 C increases to 40.0 C.

A) sketch out a heat curve

B) Calculate the total heat needed.
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A 10.0 kg grams of steam at a temperature of 
130.0 C is converted to ice at a final 
temperature of 15.0 C.

A) sketch out a heat curve

B) Calculate the total energy change.

Oct 226:26 PM

Worksheet
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Inert A substance that is not chemically reactive.

Oct 161:35 PM
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Attachments

Heat in Changes of State.pptx


Heat in Changes of State

Chemistry 122









State Changes – Warm Up

What is the difference between water molecules in the liquid state compared to the gaseous state?

Are liquid water molecules attracted to one another?

What must happen, then, for liquid water to change to a gas?

So, is this state change endothermic or exothermic?









Heats of Fusion and Solidification

All solids absorb heat as they melt to become liquids (ex. ice to water)

This results in a change of state rather than change of temperature

The temperature remains constant

Molar heat of fusion is the amount of heat required to melt one mole of substance

∆Hfus

Molar heat of solidification is the amount of heat released to convert a liquid to a solid.

∆Hsolid











∆Hfus = -∆Hsolid

The quantity of heat absorbed by a melting solid is the exact same as the amount of heat released when a liquid solidifies





Figure 17.9, page 520









Important Values to Remember





H2O(s) → H2O(l)		∆Hfus = 6.01kJ/mol





H2O(l) → H2O(s)		∆Hsolid = -6.01kJ/mol











Heats of Vaporization and Condensation

The amount of heat required to vaporize one mole of substance is called the molar heat of vaporization 

∆Hvap

This value is typically much higher that the molar heat of fusion

The amount of heat released by one mole of substance as it cools from a gas to a liquid is called its molar heat of condensation 

∆Hcond









∆Hvap = -∆Hcond



 The quantity of heat absorbed by a vaporizing liquid is the exact same as the quantity of heat released when the vapor condenses to a liquid













Important Values to Remember





H2O(l) → H2O(g)	∆Hvap = 40.71kJ/mol



H2O(g) → H2O(l)	∆Hcond = -40.71kJ/mol

















Molar Heat of Solution (∆Hsoln)

During the formation of a solution (aq), heat is either released or absorbed

The enthalpy associated with the dissolution of one mole of substance is the molar enthalpy of solution



A dissociation equation can be written to illustrate this action









Heating Curves

Page 523



Examine the graph and answer the questions on the right side of the figure





How would an increase in the rate of heating affect the heating curve?









For the remainder of class…

Questions 21 – 22, page 521

Questions 23 – 24, page 524

Guided reading, section 17.3



How much heat must be removed to freeze a tray of ice cubes if the water has a mass of 50.0g?

How many kilojoules of heat are required to vaporize 50.0g of ethanol (C2H5OH)?
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