Thermochemistry

Calculating Energy Changes for the Heating Curve of Water

Below is the heating curve for water. Fill in all the blanks. Answer all the questions that apply to the chart.
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Part D: is called the Enthalpy of Part E: The H->O is in the
The energy needed here is determined using: phase. Energy
q = mol(y20) X AH vaporization change here =1.86 J/g°C
where AH vaporization = 40.7 kJ/mol or where q = AT m- Cp gas
AH vaporization — 2.260 kag

v

Part C: The H>O is in the phase.
The ¢, for water = 4.184 J/g°C. The amount
of energy needed to heat or cool water is
determined by using the following formula:
q= AT m- Cp water

Part B: Enthalpy of

q = mol(ku20) X AHtusion
where AHfusim‘z 6.00 kJ/mol
or where AHpys = 0.333 kI/;

Part A : The H,O is in the phase. The ¢, for ice = 2.06 J/g°C
The amount of energy needed to heat or cool ice is determined by

using the following formula: q=AT m Cpice

HEAT ABSORBED AT A CONSTANT RATE

In calculating the total energy required to heat a chunk of ice from a temperature in the area of Part A all the
way to a temperature in the area of Part E requires five different steps. The energy from each step (given in
kJ) is then added up to give the total energy involved in this (Physical or Chemical circle one) change.

For example: Say you were asked to determine the total amount of energy that was required to have a25.0 g
sample of ice at —20.0°C be heated to a temperature of 120.0°C. This is what you would have to do:

Part A:: gq=AT m cpice

q=(0.0°C —(-20.0°C)) x 250g HO x 2.06 J x 1kJ
g°C 10007
q=1.03kJ
Part B: q =mol(u20) X AHfusion
q =250gH0O x 1molHO x 6.00 kJ
18.02 g H-O 1 mol H-O
q =8.32KkJ
Part C: : q =AT m " cpwaer
q=(100.0°C-0.0°C) x 25.0g H>O x 4.184 J x 1KkJ
g °C 1000 J

q=105kJ



