Chapter 17 Theromochemistry
17.1 The Flow of Energy – Head and Work
· Thermochemistry is the study of energy changes that occur during chemical reactions and changes in state.  
· Chemical potential energy is the energy stored in chemical bonds
· Heat (q) is energy that transfers form one object to another because of a temperature difference between them.
· Heat always flows form a warmer object to a cooler object
· This will continue until the temperature of both objects is the same.
· Chemical reactions and changes in physical state generally involve either the release or absorption of energy.
· System is defined as the part of the universe on which you focus your attention
· Surroundings include everything else in the universe
· Together the system and the surroundings make up the universe
· Law of conservation of energy states that in any chemical or physical process energy is neither created nor destroyed.
· Endothermic process is one that absorbs heat from the surroundings.
· In an endothermic process, the system gains heat as the surroundings cool down
· Heat flowing into a system from its surroundings is defined as positive (q is positive)
· Exothermic process is one that releases heat to its surroundings
· In an exothermic process, the system loses heat as the surroundings heat up
· Heat flowing out of the surroundings into its surroundings is defined as negative (q is negative)
· Heat flow is measured in two common units, the calorie and the joule
· 1 Calorie = 1 kilocalorie = 1000 calories
· 1J =  0.2390 cal or 4.184 J = 1 cal
· Recall that joule is the SI unit of energy
· Heat capacity is the amount of heat needed to increase the temperature of an object exactly 1°C
· The heat capacity of an object depends on both its mass and its chemical composition
· Specific heat of a substance is the amount of heat it talks to raise the temperature of 1 g of the substance  1°C
· [image: 006]
· 
· 
· Heat must be measured in joules or calories
· Mass must be in grams
· Change in temperature is °C, 
· Example:  The temperature of a 95.4 g piece of copper increases form 25.0°C to 48.0 °C when the copper absorbs 849 J of heat.  What is the specific heat of copper
· mass=95.4g
· ΔT= 48.0°C-25.0°C=23.0°C
· q=849 J
· 

17.2 Measuring and Expressing Enthalpy Changes
· Calorimetry is the precise measurement of the heat flow into or out of a system for chemical and physical processes
· In Calorimetry, the heat released by the system is equal to the heat absorbed by its surrounds.
· Conversely, the heat absorbed by a system is equal to the heat released by its surroundings.
· Calorimeter is an insulated device used to measure the absorption or release of heat in chemical or physical processes
· A simple calorimeter can be created with two foam cups.
· Enthalpy (H) is the heat content of a system at constant pressure
· Most reactions occur at constant pressure so heat and enthalpy change can be used interchangeably
· 
· The heat lost by the system equals the heat gained by the surroundings
· The sign for ΔH is negative for an exothermic reaction and positive for an endothermic reaction
· 
· In a chemical equation, the enthalpy change for the reaction can be written as either a reactant or a product
· Thermochemical equation is a chemical equation that includes the enthalpy change 
· [image: 0154 equation]
· The above equation shows the release of energy by a chemical reaction and is exothermic
· [image: ]
· The above equation shows the absorption of energy by a chemical reaction and is endothermic
· Heat of reaction is the enthalpy change for the chemical equation exactly as it is written
· Heats of reaction is reported as ΔH, which is equal to the heat flow as constant pressure
· [image: ]
· Recall that ΔH is negative for an exothermic reaction
· [image: ]
· ΔH is positive for an endothermic reaction
· Heat of combustion is the heat of reaction for the complete burning of one mole of a substance

17.3 Heat in Changes of State
· 
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Table 17.1

Specific Heats of Some Common Substances

Substance Specific Heat
J/(g-°C) cal/(g-°C)

Water 4.18 1.00
Grain alcohol 2.4 0.58
Ice 2.1 0.50
Steam 1.7 0.40
Chloroform 0.96 0.23
Aluminum 0.90 0.21
Iron 0.46 0.11
Silver 0.24 0.057
Mercury 0.14 0.033
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CaO(s) + H,O(l) —> Ca(OH),(s) + 65.2kJ
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2NaHCO3(s) + 129 k] ——> Na,CO3(s) + H,0(g) + CO,(g),
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CaO(s) + H,O(l) ——> Ca(OH)»(s) AH = —65.2Kk]
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2NaHCO3(s) ——> Na,COs(s) + H,0(g) + CO,(g) AH=+ 129kJ




