CHMI152  Quiz9 25Pts  Spring2017  Name: K%ﬂ/

AGO AHO TASO AG = AGO + RTInQ AGO = 'RTan AHO = ZnHo(products) - ZnHo(reactants
AS° = InS° {products) — 2NS%(reactants) AG® = InG°(progucts) — NG reactants)
R = 0.08205783 (L-atm)/(mol-K) = 8.314510 J/(mol-K)

iven these absolute entroples = Y q 3,
S°_(J/K -mol) C?;( s ) +§O‘9\é) (1%}:/5) *57)
PbO(s) 69.45
C - 5.7
Png) 64.89 AS =(+118.8 I
COx(g) 213.6 K

2. (4 Pts) HI has a normal boiling point of —=35.4°C, and its AHyqp is 21.16 kJ/mol. Calculate the
molar entropy of vaporization (ASvsp). Show work to receive credit.

A) 598J/K-mol D) 0068JKmol @ ¢, (emh% AG=0 = 4/,1 TAS

B) 68.6 J/K:mol A4 ali6xo 27 /i) T )y

C) 75.2J/K-mol 45= =22 = : — = 1, o
T Tal7.6 K K

3. (4 Pts) Calculate AG® for the reaction 3NO2(g) + H20(1) — 2HNO3(1) + NO(g).

aG% kymo) A6 = [&(‘7? 9+ 867] [3 (51.8) + 437 2]

H,O(l) ~237.2 SN 03 NOy Hyo

HNOs(1) ~79.9
NO(g) 86.7 - T
NOx(g) 518 A G = 8'7 '@

4. (4 Pts) Hydrogen peroxide (H202) decomposes according to the equation (Show work to receive

credit) H20,(1) — H0(1) + 1/202(g).
Calculate K, for this reaction at 25°C. (AH° =-98.2 kJ/mol, AS°= 70.1 J/K-mol)
AG=AR-TAS AG=~RTAK

—ﬂ&ax;o% @99R”7° "V ) -11908%,4 —‘831q(393) Ink

AG="]17089,93/,) Ink = 78.9¢
= 7,5 xlo™

5. (4 Pts) At 1500°C the equilibrium constant for the reaction CO(g) + 2Hx(g) == CH30H(g) has
the value Ky = 1.4 x 1077, Calculate AG® for this reaction at 1500°C. Show work to receive

credit. i
A) 105kJ/mol  B) 1.07kJ/mol ~C)-=233kJ/mol D) -105kJ/mol

{E) 233kJ/mol |
AG==RTInK |
= *QgW(I??.?K),Qm W/D -

More on back. 223163Q%0, - p@




6. (4 Pts) Sodium carbonate can be made by heating sodium bicarbonate:
2NaHCO3(s) — Na2COs(s) + CO2(g) + H20(g)
Given that AH® = 128.9 kJ/mol and AG® = 33.1 kJ/mol at 25°C, above what minimum
temperature will the reaction become spontaneous under standard state conditions?

NG = AH-TAs® | Ac o= AH~TAS

Aga-‘-'- @E_:.é‘_ﬁ‘”;u » IQ%"H/&?;’ T'(RQ)_,>
T'
7= Hol K e
ik @ HoT K Y o > 138
%

7. (1 Pt) Which of these species would you expect to have the"ﬁighest stan entropy (S°)? o
A) CHg) B) GHag) C) CHsg) D) CoHe®){ E) CsHs(g)



