Chap. 7 Ex: Relation between AG® and K: Slide #16
Mar 7 . g
AG° = -RTeIn(K)

Application to A(g) - B(g) + C(g) [from before] 70% > 4€ K

For the reaction above, A/G° = +4430 J at 25 °C.
Determine the equilibrium constant, K.
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Chap. 7 Depéndenc/e of AG on Conditibns: Slide #18

Mar 7 N204 = 2 NO2

For the gas phase reaction N204(g) - 2N02(g), fg ":L%K
K =0.146 at 25 °C - | |

(a) Calculate the standard Gibbs Energy, A/G® - ‘ Yo
(b) Calculate AG when P(NzOx) = 2 bar, P(NO2) = 0 bar QT; %ﬁ

(c) Calculate AG wh:eh P(N204) = 0 bar, P(NO2) = 4 bar

oy

(d) Calculate AG when P(NzO4) = 1.9 bar, P(NO;) = 0.2 bar

R) =¢'s-nThklps k(o)
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Chap. 7 Dependence of AG on Conditions: Slide #19 D
Mar 9 FDP = GAP + DHAP | |

Fructose 1 6-d|phosphate - Glyceraldehyde-3 -phosphate
+ Dlhydroxyacetone phosphate

~

or FDP — GAP + DHAP K= .8-.9x1 0° at25°C T,"

(a) Calculate the standard Gibbs Energy change AG°,
for this reaction at 25 °C o

(b) Typ|cal concentrations in bloioglcal cells are:
[FDP] = 1x102 M, [GAP] = 1x10° M, [DHAP]-1x10 M

Calculate A:G for these concentrations at 25 °C. s / ﬁ}
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Chap. 7 Example: H20 = H2 + (1/2) 02; Slide #23 f 7 ‘zg gﬁ;\
~Mar 9 | ' o :

Example The Gibbs Energy of Formatlon of HzO(I) is -237.1 kdJ/mol.
iy
2 - H:0(1) -> Ha(@) + (112) Ox(g) 06’ ZYZUNSE Y Nl {ay\
(a) Calculate the equilibrium constant, K, for Reactlon (1) fﬂé{ {3') (

at 25 °C | - | (.
(b) Use the result of part (a) to calculate the equilibrium = () bG JA {{f
‘ constant for the reaction: , | }37 \
2,0 2H2(9)+Oz(g)——>2H20(I) S ( 31
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Chap. 7 Simplified Graphical Analysis of van't Hoff Equation
Mar 19 Slide #38 T :




Chap. 7 Two Point Analysis uéing the van't Hoff Equation
Mar 19 - Slide #40 ‘ R ‘ '

| For the reaction N204(g) — 2 NOz(g), the equilibrium constant |
-~ 18 0.0176 at 0 °C and 15.05 at 1.00 °C

J -

WWM{?) Calculate A/H° and A.S° fOl'thls reaction.

Iy 2 0! /}’é/ (fy)‘ Calculate the equilibrium constant at 25 °C.
A ,

- 06(/ c) Calculate the temperatUr_e at which the egqilibrium

T

| constant is K = 100. S , | |
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Chap. 7 N204/NO2 Equﬂlbrlum Calculatlon
Mar 19 Slide #42 ,

the equilibrium constant i IS 0 0176 at 0 °C.

.

/6 For the reaction Nz'04(g‘) —->2 NOz(g),
Ly the equilibrium constant s 0.

A é (a) If the initial pressure of N204, prior to dissocation,
1 FO = )9 is 2.0 bar, calculate the pressure of NO: at equilibrium.

(b) The equilibrium constant for this reaction is 15.05 at 100 °C
- Calculate the equilibrium pressure of NO; at 100 °C if the
initial pressure of N>O, is 2.0 bar
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Chap. 7 Glucose Glycolysis Step Calculation | @
Mar 21 Slide #43 , o o

Consider the glucose glycolysis step: ) 3
FDP —» GAP + DHAP, K_\= 8.9x10 at 25 °C

< (a) Calculate the GAP cbnc’éﬁ”tration,’[GAP] (= [DHAP])?if‘ |
/ ) = ég 4 3{® the initial concentration of IfDP, before dissociation is 0.10 M.
| ; oy Tor 1 |

~ (b) Calculate the GAP concentration, [GAP] (= [DHAP])fif
Zm P’} ¢(, the initial concentration of FDP, before dissociation is 1.0x10° M.
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Chap. 7 Synthesis of NH3 o ' 3
Mar 21 Slide #44 . |
N,@ +3H,9) >2NH(g) K=7.1x10"at500°C

(a) If the initial pressures of N2 and H. are both 2.0 bar,
prior to reaction, calculate the pressure of NH; at equilibrium.

Assume that the amounts of N, and H; that react are much
less than the initial pressures.
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Chap. 7 Calculation Review Example
Mar. 23

- Consider the gas phase equilibrium: | ,
2 N20s(g) = 4:NO2z(g) + O2(g) K =5.0x10*at 200 °C

Ir one starts with 3.0 bar of N.Os, what is the pressUre of
NO: at equilibrium?

Assume that the amount of N,O;s that reacts is much
- less than the initial pressure.
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Chap. 7 Ligand Binding Example
Mar 23 S

The equatlon characterizing the binding of Ligands to a
~ Proteinis givenby: 1 < (1.7 '
1:7 S
n is the maximum number otf ligands that can bmd to a protein
. Mmolecule. K represents the strength of binding: smallK = strong bmdmg

S~

The mtercept and slope of a double reclprocal (Hughes -Klotz)
plot are: Int=0.025, SI =9.00x10° M

Calculate the valueslﬁ n and K
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