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A Guided Example

Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?
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Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C
• q2 = changing all ice to water at 0.0 °C
• q3 = heating water from 0.0 °C  to 100.0 °C
• q4 = changing all water to vapor at 100.0 °C
• q5 = heating vapor from 100.0 °C  to 125.0 °C

Let’s determine each of these q values one by one.
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n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O
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Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C

q7 = nc9ΔT

= 0.2775 mol 37.1
J

mol > °C
0.0 °C − −10.0 °C

q7 = 102.B J

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O
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A Guided Example

Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C = 102.9 J
• q2 = changing all ice to water at 0.0 °C

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O

q+ = nΔHCDE
= 0.2775 mol 6.01

kJ
mol

q+ = 1. 66H kJ = 166H J
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A Guided Example

Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C = 102.9 J
• q2 = changing all ice to water at 0.0 °C = 1668 J
• q3 = heating water from 0.0 °C  to 100.0 °C

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O

qI = nc9ΔT

= 0.2775 mol 75.3
J

mol > °C 100.0 °C − 0.0°C
qI = 208B J
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A Guided Example

Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C = 102.9 J
• q2 = changing all ice to water at 0.0 °C = 1668 J
• q3 = heating water from 0.0 °C  to 100.0 °C = 2089 J
• q4 = changing all water to vapor at 100.0 °C

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O

qJ = nΔHKLM

= 0.2775 mol 40.67
kJ
mol

qJ = 11. 2H kJ = 112HJ J
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Say we have a 5.00 g block ice at -10.0 °C.  
How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C = 102.9 J
• q2 = changing all ice to water at 0.0 °C = 1668 J
• q3 = heating water from 0.0 °C  to 100.0 °C = 2089 J
• q4 = changing all water to vapor at 100.0 °C = 11284 J
• q5 = heating vapor from 100.0 °C  to 125.0 °C

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O

q5 = nc9ΔT

= 0.2775 mol 33.6
J

mol > °C 125.0 °C − 100.0°C
q5 = 233.7 J
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There are five total heating regions:
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• q2 = changing all ice to water at 0.0 °C = 1668 J
• q3 = heating water from 0.0 °C  to 100.0 °C = 2089 J
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n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O
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How much heat does it take to convert this entire mass of ice into water vapor at 125.0 °C?

We can plot the temperature of the system as a function of energy (heat) added:
The sloped regions are heating of a particular phase.
The horizontal regions are where we change phases.

There are five total heating regions:
• q1 = heating ice from –10.0 °C  to 0.0 °C = 102.9 J
• q2 = changing all ice to water at 0.0 °C = 1668 J
• q3 = heating water from 0.0 °C  to 100.0 °C = 2089 J
• q4 = changing all water to vapor at 100.0 °C = 11284 J
• q5 = heating vapor from 100.0 °C  to 125.0 °C = 233.1 J

n"#$ = 5.00 g H+O×
1 mol H+O
18.02 g H+O

= 0.2775 mol H+O

qOPOLQ = 𝑞7 + 𝑞+ + 𝑞I + 𝑞J + 𝑞5
qOPOLQ = 15400 J = 15.4 kJ


