Assignment: Hess’ loaw

SCH4U- 2018-2019

1. One of the methods that the steel industry uses to obtain metallic iron is to react iron (III) oxide, Fe,0O,,

with carbon monoxide, CO, according to the following equation:

Fe203(s)

+ 3CO, —> 3CO0y,

+ 2Fe

AH® = 2?77

Determine the enthalpy change for the production of iron, given the following:

@ T 20y, ————> COy, AH = —283.0KkJ
Fey +2 0y —— Fe,0 AH" = -8223KJ
2. Givengthe following equations:
CH; s T 40, —————> 3C0,, +3H,0, AH" = —1787.0kJ
HOE==—— HO, AH = —44.1K]
Cm + 20, 2C0,, + 2H,0 AH" = —1787.0kJ

Dmthe enthalpy change, AH'y for the following reaction using Hess’s Law:

H +

4 ii)

CWeat of this reaction, AH’ __, using the following data:

;COCH,;

2Cl,

——>  CHCI

+ 20,, —> CH,COOH,,

29 T

+ COyq + HyO,

2HCI

0 Compound AH’; (kJ mol™)
CH, -74.9
HCI, 925
CH,CL , -110.5

n
e,
=

standard enthalpies of formation, AH’;, given below:

Compound AH’; (kJ mol™)
COy -394
C.H,OH,, —-304
H,0,, —286

ne, CH, ), undergoes an explosive substitution reaction with chlorine gas, Cl, ,, in the presence
let light, a chain initiated by chlorine free radicals, according to:

to calculate the standard enthalpy of combustion of an alcohol C;H,OH, as shown in the equation below:

C,H,0H,,

T 4%0yy ————> 3C0,, *

4H,0,,

3



5. Determine the enthalpy of the following reaction using the Table of AH,” provided:

Xn

6. Methanol can be synthesized from carbon dioxide and hydrogen according to the following equation:

CO,y + 3Hyg > CH;OH, + H)0O4

mhe enthalpy for the above reaction, AH,,., using the Table of AH,” provided.

te the AH for the following reaction using the Table of AH,” provided.

NH + 21 Oy —> 14 H,0, + 8HNO;,, + 4NO

3(g)

ium nitrate (NH,NO,) is easily exploded in the presence of oxidizable impurities and was part
lmna City bomb and other terrorist attacks. It explodes according to the balanced equation
be oW W at of reaction of AH = -3076.7 kJ.

standard heat of formation of ammonium nitrate.

m INHNO,, ———> 2Ny, + 0, + 4H,0,

2, with formula Cs;H,,,0;, is a typical fat and its oxidation is an important source of energy in
th @ he standard enthalpy change of combustion of stearin in oxygen to give carbon dioxide and
liqu eris —37.7 x 10°J mol™.

a. mite a balanced thermochemical equation for the combustion reaction of stearin.
b. %ta from the thermochemical tables to calculate the standard enthalpy change of formation

rin.

/1
IO.Determine the AH for the reaction below,

n NoHy ) + CH,O > CHOy + Ny + 3H,
iven the'following reactions and the subsequent AH values:

g
H; > NHy ) + Hy g AH =+22.5Kk]
H; > Ny T 3H, AH =+57.5k]
O + Hy > CH,0, AH =+81.2KkJ




