(Hf( problem set

Name_____________

1. When one mole of benzene, C6H6 is burned with excess oxygen, carbon dioxide gas and liquid water are formed. If ΔHrxn = -3267.4 kJ, determine the  (Hf° of benzene

C6H6(l) + 15/2 O2(g) ( 6 CO2(g) + 3 H2O (l)      ΔHrxn = -3267.4 kJ

2. Given 2CuO(s) ( 2Cu(s) + O2(g)   (H = 314.6 kJ

a. determine the heat of formation of CuO

b. Calculate (H for the formation of 13.58 g of CuO.

3. Limestone, calcium carbonate, decomposes to form solid calcium oxide and carbon dioxide. How much heat is evolved when 1.0 g of calcium carbonate decomposes?

4. When one mole of calcium carbonate reacts with ammonia, solid calcium cyanamide, CaCN2, and liquid water are formed. The reaction absorbs 90.1 kJ of heat.

a. Write a balanced thermochemical equation for the reaction.  

b. Using table 8.3, calculate the (Hf for calcium cyanamide.

5. The first step in the production of nitric acid from ammonia involves the oxidation of NH3.

4NH3(g) + 5O2(g) ( 4NO(g) + 6H2O(g) 

a. Using table 8.3(handout) or table 5.2 in your text, find the ΔHrxn
b. What quantity of heat is evolved or absorbed if 10.0 g of NH3 is oxidized.

6. Naphthalene is burned in a calorimeter to find the enthalpy change for the combustion reaction. 

C10H8(s) + 10O2(g) ( 10CO2(g) + 4H2O(l)

ΔHrxn = -5156.1 kJ


Find the molar enthalpy of formation, ΔHf, of naphthalene.

8. 
[image: image1.png]Using values from Appendix C, calculate the stan-
dard enthalpy change for each of the following re-
actions:

(2) 2505(g) + O4(g) — 2504(g)

(b) Mg(OH),(s) — MgO(s) + H,O())

(c) 4FeO(s) + O,(g) — 2Fe;04(s)

(d) SiCly(!y + 2H,0(l) — SiOy(s) + 4HCI(g)




9. Calculate (Hf for the combustion of 1 mol of ethane,C2H6, if (Hrxn = -1559.7 kJ. Carbon dioxide gas and liquid water are formed.

What is the (Hrxn if gaseous water and gaseous carbon dioxide are formed in the combustion in problem #1

[image: image2.png]Using values from Appendix C, calculate the value
of AH for each of the following reactions:

(a) NaOH(s) + CO,(g) — NaHCOx(s)

(b) 4NH;(g) + Oa(g) — 2N,H,(g) + 2H,O())

() 6C(s) + 6H,O() — CcH,,04(s)

{d) Fe,O4(s) ~ 6HCI(g) — 2FeCl5(s) + 3H,0(@)




10. 

[image: image3.png]Complete combustion of 1 mol of acetone, C;HO,
results in the liberation of 1790 kJ:

AH® = -1790 k]

Using this information together with data from Ap-

pendix C, calculate the enthalpy of formation of ace-
tone.




11.

[image: image4.png]Diethyl ether, C;H,(O(]), a flammable compound that
has long been used as a surgical anesthetic, has the
following structure:

CH3 - CHZ— O - CHQ - CH3

The complete combustion of 1 mol of C;H(O(}) to
COy(g) and H,O()) yields AH® = —2723.7 k]. (a) Write
a balanced equation for the combustion of 1 mol of
C H,O(). (b) Write a balanced equation for the for-
mation of C,H,;O(!) from its elements. (¢) By using
the information in this probiem and data in Table 5.3,
calculate AHf for diethyl ether.




