11.5


Entropy and Enthalpy
___________________(S) is the degree of randomness in a substance. The symbol for change in entropy is ΔS. 

Entropy can increase of decrease depending on the phase change and the amount of substance in a reaction.

Solids are very ordered and have low entropy. Liquids and aqueous ions have more entropy because they move about more freely, and gases have an even larger amount of entropy. According to the Second Law of Thermodynamics, nature is always proceeding to a state of higher entropy. 

When chemical reactions move toward higher disorder, we say it is a positive ΔS = +. If it moves toward more order, we say it has a negative ΔS = -. 

If the type of phase does not make it clear how entropy is changing, you can also look at how many moles of each phase are present on each side of the reaction. 


If there are more products than reactants, then entropy increases ΔS = +


If there are more reactants than products, then entropy decreases ΔS = -

Practice:

H2O(l) ( H2O(g):






H2O(g) ( H2O(l):

CO2(g) ( CO2(s):






Ag(s) ( Ag(l):

KClO3(s) ( 2KCl(s) + 3O2(g):




Ag+(aq) + Cl-(aq) ( AgCl(s)
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· Most chemical reactions involve a change in energy.
· Energy is either absorbed or released during the reaction.
· ______________________ (H): heat content of a system at constant pressure.
· Change in enthalpy (ΔH): heat of reaction during a chemical reaction.
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Exothermic reactions:





     Endothermic reactions:
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Substance Formula___(kJ/mol) Substance Formula___(ki/mol)
Acetylene CoHg) 2267 Hydrogen chioride  HCI(g) 923
Ammonia NHy(g) -46.1 Iron(l) oxide FeOys) 8242
Carbon dioxide CO(g) -3935 Magnesium carbonate  MgCOifs) - 10958
Carbon monoxide  COlg) - 1105 Methane CHi(g) -748
Ethanol CHOHY  -277.7 Nitric oxide NO(g) 902
Ethylene CoHy(g) 523 Water(g) HO0(g) -2418
Giucose CalliOufs) - 1260 Waterf) HO() -2858






Heat of Formation is defined as

Equation:    

What about elements??

Ex 1:  
Calculate the heat of formation for the following reaction.  Is this reaction endothermic or exothermic?
4NH3 (g) + 5O2 (g) ( 4NO (g) + 6H2O (g)
Ex 2:  
Calculate the heat of formation:
C2H4(g) + 3O2(g) ( 2CO2(g) + 2H2O(l) 
Homework: Entropy and Enthalpy
I. Determine whether the following reactions show an INCREASE or DECREASE in entropy and write the ΔS as (+) or (‐).Put a check under the correct change (or no change) in entropy:   






           + ΔS           - ΔS            No Change

                                                         increase     decrease   

	    
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


         1. 2KClO3(s) ( 2KCl(s) + 3O2(g) 

         2. KCl(s) (KCl(l) 

         3. H+(aq)+ C2H3O2(aq)(HC2H3O3(l) 

         4. CO2(g)  C(s) + O2(g)

         5. H2O(l) (H2O(s) 
         6. H2(g) + Cl2(g) (2HCl(g) 

II. Show all work as directed in the space below.  Use the heat of formation chart on your notes for each substance.
7.
Calculate the heat of formation for the following reaction.






2CO (g) + O2 (g) ( 2CO2 (g)

8.
Calculate the heat of formation for the following reaction.






C2H2 (g) + H2 (g) ( C2H4 (g)

9.
Calculate the heat of formation for the following reaction.






H2 (g) + O2 (g) ( H2O (l)

10.
Calculate the heat of formation for the following reaction.






CH4 (g) + 2O2 (g) ( CO2(g) + 2H2O (g)

