P C.1 pgi1of3) Hess’ Law Name

1. Oxidation of CIF by F: yields liquid CIFs. Use the following thermochemical equations to apply Hess’ Law and calculate
AH’ for the production of CIF3.

*  2CIFg + Oz — CLO)+ OFa AH°=167.5k]
e 2Fyg + Oz — 20Fzy AH°=-43.5Kk]
*  2CIF3w) + 202 — ChOg) + 30Fzy AH°=394.1KkJ

2. Use the following information to find AHof gaseous HCI.

* Nag + 3Hzg — 2NHj AH% =-91.8kJ
o Nz + 4Hzg + Clag — 2NH4Cls AH%.=—628.8 k]
*  NHjzg + HClg — NH4Cls) AH% =-176.2kJ

3. The chemistry of nitrogen oxides is very versatile. Given the following reactions and their standard enthalpy changes,
calculate the heat of reaction for N2O3g) + NoOsi) — 2N2Os(g)

*  NOg + NOzg — N203 AH%=-39.8k]
e NOg + NOzg *+ Oz — N20s AH%=-112.5k]
e 2NOzg — N2Ogy AH’% =—57.2 k]
* 2NO( + Oz — 2NOxy) AH=-1142KkJ

* N2Osi) — NaOs(g) AH % =+54.1 k]
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4. Given the following data:
S +3/,02 — SO;
280, + 02— 2803
calculate AH? for the reaction:
S+ 02— S0

5. Given the following data:
N2 +20; — 2NO2
N2 + 202 — N204
calculate AH? for the reaction:
2NO2 — N2O4

6. Given the following data:
H> + 202 — H20)
N20s + H2O) — 2HNO3(1)

VaNo +3/,02 + Y2 Ho — HNO3(1

calculate AH° for the reaction:
2N> + 502 — 2N20s

Hess’ Law...Need More practice?

AH’=-395k]
AH’=-198 kI
AH’=68 k]
AH°=10.kJ
AH’=-286 kJ
AH’=-TT7Kk]
AH’=-174K]

7.

8.

Given the following data:
C2Hs + °/,02 — 2CO; + H20
C+ 02— CO
H> + 1202 — H20

calculate AH? for the reaction:
2C+ Hx — C2Hs

Given the following data:
203 — 302
0,— 20
NO + 03 - NO2+ O2
calculate AH? for the reaction:
NO + 0O — NO»

AH’=-1300kJ
AH’=-394 k]
AH’=-286 k]
AH’=-427K]
AH’=495k]
AH’=-199 k]
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9. The bombardier beetle uses and explosive discharge as a 11. Calculate AH? for this reaction

e ey T shemist et b sishe it 0otk

produce quinone and water: Given the following data.
CsHa(OH)> + H2O2 — CsH402+ 2 H2Oq) 2NH3 + 3N20 — 4Nz + 3H,0 AH°=-1010kJ

Calculate AH” for this reaction from the following data. N20+3Hz — Nz2Hs+ H20 AH®=-317k]
CsHa(OH)2 — CeH402 + Ha AH°=177kJ 2NH3 + /202 — NoHa + H20 AH°=-143 k]
H, + 0, — H,0, AH°=—-191kJ H> + %202 — H20q, AH®=-286k]
Hz + %02 — H20(y) AH°=-242 K]
H>O) — H201) AH’=—-44K]

10. Given the following data:

0, + H, — 20H AH’="78Kk]

02— 20 AH°=495Kk]

H, — 2H AH°=436 k]
calculate AH? for the reaction:

O+H — OH

ANSWERS

1. AHp: =-135.05 kJ mol ! of CIF3

2. AHpc =-92.3 kJ mol™! of HC1

3. AHg: =-22.2 kJ mol! of N2O3(g) reacted
4.  AHp:=-296 kJ mol™! of SO, produced
5. AH=-58 kJ mol™! of N2O4 produced

6. AH =+30 kJ per 2 mol N>Os produced
7.  AH=+226 kJ mol™! of C2Hs produced

8.  AH=-233 kJ mol! of NO; produced

9.  AH =204 kJ mol™! of CsH4O2 produced
10. AH =-427 kJ mol™! of OH produced

11. AH =-623 kJ mol~! N2Os reacted



