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If  ∆µ = +11.4 kJ/mol for moving Na+ from in ---> out 

What is ∆G to move 2 moles of Na+ from in ---->out ?
(remember that ∆µ is just ∆G for 1 mol

Answer:  2 mol *11.4 kJ/mol  = 22.8  kJ

A common exam question

361Lec27
Fri 19oct18
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NaDNA=
Sodium salt 
of DNA which
is a very poly-protic
acid. Who is NOT happy?

x = [Cl-] is  small
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What else 
happens? Is 
this really 
equilibrium
? 

Outside is kept at 0.1 M
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Outside is kept at 0.1 M
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361 Lec27
Fri 20oct17

A powerful force
Anti-freeze, salt on roads

Note:  A could be 
liquid or solid
(there are solid solutions)

This is why boiling point
is raised

Mole Fractions

At LOW solute 
concentration solution
is ideal, so aA = XA < 1



What do the following 4 processes have in common?

A(liq, XA=1)    --->   A(solid,XA=1) at melting point

A(liq, XA=1)     --->   A(gas,PA=vap press) at any T

A(liq, XA=1)     --->   A(gas,PA=1) at boiling point

A(liq, XA=1)     --->   A(liq, XA=1) at any T

ALL at equilibrium
i.e., ALL have ∆G = 0
which have ∆G0 = 0, i.e., K = 1?
all except 2nd have ∆G0 = 0
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What do the following 4 processes have in common?

A(liq, aA < 1)    --->  A(solid, XA=1) at melting point

A(liq, aA < 1)    --->   A(gas,PA=vap press) at any T

A(liq, aA <1)     --->   A(gas,PA=1) at boiling point

A(liq, aA <1)     --->   A(liq, XA=1) at any T

ALL spontaneous left
i.e., ALL have ∆G = +
which have ∆G0 = 0, i.e., K = 1?
all have ∆G0 = 0, except 2nd

same answer: changing conc. does not change ∆G0
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H2O(s)  H2O(liq)
Q = XH20(liq)/XH20(s)  if ideal
(when X=1, it is ideal)
∆G = ∆G0

273+ RTln(Q/Q0)

At melting point for pure solid and liquid:
Equilibrium
∆G=0, (Q/Q0)eq = 1/1, K = 1   
∆G0

273= 0
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What is required to 
get to equilibrium 
i.e., ∆Gfusion = 0?

What is the equation 
for ∆Gfusion?

What does LeChatelier
say about this?
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what is 
equation for 
Kvap?

What does LeChatelier
say about this?
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