CHEM 12 Hess’'s Law Worksheet

1. Calculate the AH for the reaction: C2Hs (g) + Hz (g) = C2Hs (g),
from the following data:

C2Hs4 (g) +302(g) 2 2C02(g)+2H20(D) AH =-1411kJ / mole
C2He (g) +7/2 02 (g) 2 2 CO2(g) + 3H20 (1) AH = - 1560. k] / mole
Hz (g) + %2 02 (g) > H20 (1) AH = - 285.8 k] / mole

2. Calculate the AH for the reaction:
4 NH3z (g) + 502 (g) 2 4 NO (g) + 6 H20 (g), from the following data:

N2 (g) + 02 (g) =2 2 NO (g) AH =-=180.5 k] / mole
N2 (g) + 3H2(g) 2 2 NHs (g) AH =-91.8k] / mole
2 Hz(g) + 02 (g) 2 2 H20 (g) AH =-483.6 k] / mole

3. Find the AHf° (heat of formation) for acetic acid, HC2H303, using the following
thermochemical data:

HC2H302 (1) +2 02 (g) 2 2C02(g) +2H20 (1) AH=-875K]/ mole
C(s) + Oz (g) = CO2(g) AH == 394.51 k] / mole
Hz (g) + %2 02 (g) = H20 (1) AH = - 285.8 k] / mole

Fun Facts: C(s) is in the form of graphite.
Acetic acid, HC2H302 actually has the structure: CH3COOH
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4. Calculate the AH for the reaction: CH4 (g) + NH3 (g) > HCN (g) + 3H2 (g),
from the following data:
N2 (g) + 3H2(g) 2 2 NHs (g) AH =-91.8k] / mole

C(s) + 2Hz2(g) 2 CHas (g) AH =-=74.9K] / mole
Hz (g) + 2 C(s) + Nz (g) = 2 HCN (g) AH =+ 270.3 k] / mole



Answers

1. C2H4(g) +3 02 (g) 2> 2C02(g)+2H20(1) AH=-1411K] / mole
2COz2(g)+3H20(1) = C2Hes (g) +7/2 02(g) AH=+1560.k] / mole

H: (g) + 2 02 (g) - H20 (1) AH = - 285.8 k] / mole

C2H4 (g) + H2 (g) = C2He (g) AH =-137 K] / mole

2. 2N:2(g)+20:2(g)24NO (g AH = 2 (- 180.5) = =361 k] / mole
4 NHz (g) 22N2(g) + 6 Hz(g) AH = 2 (+ 91.8) = +183.6 k] / mole
6H: (g) + 302 (g) 2 6H20 (g) AH = 3 (- 483.6) = =1450.8 k] /mole

4NHs (g) + 502 (g) = 4NO (g) + 6H20 (g) AH =-1628 k] / mole

3. 2C02(g)+2H20() > HC2H302(1) +202(g) AH=+875K]/mole
2C(s) + 202 (g) 2 2C02(g) AH=2(-39451)==789.02 K] / mole
2H2 (g) + 102(g) 2 2H20 (1) AH=2(-2858)= =571.6 k] / mole

2C(s) + O2 (99 + 2H2 (g9 2 HC2H302 1y AH =-=486 k] / mole

The heat of formation of acetic acid from its constituent elements

4. INH3(g) > “%N2(g)+3/2H2(g) AH=% (+91.8) =45.9 k] / mole
CHs(g) 2> C(s)+ 2H:z(g) AH =+ 74.9K] / mole
%H2 (g) +2C(s) + %N2(g) 2> 1HCN (g AH=%(+270.3) =
+135.15 k] / mole

CH4 (g) + NH3 (g) 2 HCN (g) + 3H2(g) AH =+ 256.0 k] / mole



