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AP Chemistry

	Chapter 19 Summary Notes

	Main Concepts
	Explanations

	· 1st Law of Thermodynamics: In any process, energy is neither created nor destroyed.
· When a system changes from one state to another (DE = q + w), it
-Gains heat (+ q) or loses heat (- q) and/or
-Does work (- w) or has work done on it (+ w)
· Reversible reaction: can proceed forward and backward along same path
· Irreversible reaction: cannot proceed forward and backward along same path
· Gaussian Distribution: Bell-curved shape of distributions that shows probably states of molecules. Tells us that the most likely arrangement of molecules is an even distribution. 

· Thus, we call a process spontaneous if it produces a more probable outcome, and non-spontaneous if it produces a less likely one.
· Entropy (S): a measure of molecular randomness or disorder

-S is a state function: DS = Sfinal - Sinitial 
+ DS = more randomness

- DS = less randomness
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And for reversible processes at constant T:


	Gaussian Distribution:
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Sgas > Sliquid > Ssolid 
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	· 2nd Law of Thermodynamics: The entropy of the universe increases in a spontaneous process and remains unchanged in a reversible (equilibrium) process.
· 3rd Law of Thermodynamics: The entropy of a crystalline solid at 0 K is 0.
· Standard Molar Entropy:

Standard state (º): 298 K and 1 atm 
Units = J/mol·K 
DHºf  of all elements = 0 J/mol
However, S° of all elements ≠ 0 J/mol·K 
· Gibbs Free Energy (ΔG): Represents combination of two
forces that drive a reaction:
DH (enthalpy) and DS (disorder)
Units: kJ/mol
Nernst Equation when the system is at equilibrium looks like the one at the right. This equation is helpful in calculating the standard Gibb’s free energy for a reaction, if equilibrium constant is known. Note that value of R is 8.314 j/mol.K

	Examples of spontaneous reactions: Gases expand to fill a container, salts dissolving in water, mixing baking soda and vinegar, 
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 ΔG = ΔH - TΔS
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Value of ΔG
Spontaneity 

Positive

Forward reaction is non-spontaneous; the reverse reaction is spontaneous (K<1)
Zero

The system is at equilibrium (K=1)
Negative

Forward reaction is spontaneous; the reverse reaction is non-spontaneous (K>1)
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