J LAWS OF THERMODYMNAMICS

Lecture 3:
Thermodynamics Matter and energy are conserved

Entropy always increases
Margaret A. Daugherty
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Diolegical Systems and Enthalpy, AH:

Definition: H= E + PV

For a biological system:
Temperature
Pressure
Violume

constant

Work is o funchionof V& F

W = VaP £ PAV, pressure and volume are constant
W0

AH = AE =
AH < 0 exothermic
AH » 0 endothermic

Enthalpy is equal to the heat
absorbed in a biolagical process
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2nd Law of Thermodynamics

* Systems of molecules have a natural tendency to
randomization or disorder;

* The degree of randomness or disorder is measured by
a function of state called the entropy (5);
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» The entropy of an isolated system will tend to
increase fo a maximum value.

For an isolated system, the favored direction:
AS = Spinal ~ Ditiat > 0
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Calorimeiry & van't Hoff plots:
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AH = #5633 kJ/mal

Determination of enthalpy
Calorimetry
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Second Law:
Entrepy and bisorder

AD = emtropy

1). Systems proceed from an ordered to a disordered state

2). Reversible processes - entropy of Sys + Sur is unchanged
Irreversible process = entropy of Sys + Sur increases

3). All process tend to equilibrium - minimum potential energy

Three cases
AS = positive  Disorder! Reaction will fend to occur
A5 = zero Reaction is reversible; at equilibrium

AS = megative  Order! Reaction is unfavorable
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Enfropy: the equations

SzklogW

k = BoHzmann's constant
1.38 x 1022 J/K

W = # of possible ways to arrange a
system af a given femperature

For a reaction A +-—= B

Keq = [BI/[A]
AG = -RTinKeg
J. Willard Sk
LE3AF-I50=
Gibbs Free Energy
Relates 1~ and 2 Laws of Thermodynarmics
AG = AH - TAS
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Third Law:
Absolute zero is unattainable

What is absclute zero? A temperafure where entropy is zerol

Absolute zero = 0 K
Conversion to Celsius = degrees K - 273.15C

The entropy of any perfectly crystalline substance
approaches zero as absolute zero is approached
The heat capacity. &p, allows us to have an absolute entropy
T
. 5 iJ;ﬂpdnT or Cp=dH/dT

If alp <+ 0, molecules become more restriched;

if ACp >0, molecules ogurs rew 5 1o move
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Three Ways To Have Thermodynamically Favered Reactions

(A& = AH - TAS: A& « 0)
AH negative &H wery negative AH pasitive
AS positive AS wr;.f'p-usﬁiu'e

AS negative
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