Thermochemistry WS

Enthalpy of Chemical and Physical Change

1. The heat of combustion of a sample of coal was 20.9 kJ/g.  When burned, 1 gram of coal gave off enough heat to raise the temperature of 8478 g of silver from 20.0C to 30oC.  Calculate the specific heat of silver.

                 (ans. 0.25 J/goC)

2. A sample of 2.5 g of sulfur, when completely combusting to SO2(g) in a calorimeter, raised the temperature of 1080 grams of water from 22.50C to 27.5oC.  A) Calculate the heat of combustion of pure sulfur in kJ per mole.   B) What is the heat of formation for pure SO2(g)?        (ans. A) –290 kJ/mol S,    B) –290 kJ/mol SO2)

3. The heat of fusion of ice is 6.02 kJ/mol.  The heat of combustion for methanol (also called methyl alcohol) is  714.3 kJ/mol.  The density of ice at 00C is 0.920 g/cm3.  How many kilograms of CH3OH (methanol) must be burned to melt a cube of ice, which measures 100. cm on each edge?
       (ans. 13.8 kg of CH3OH)

4. To melt 1.00 grams of mercury requires as much heat as to warm 1.00 g of liquid water from 15.00 0C to 

      17.82oC.  Calculate the molar heat of fusion for mercury.  



 (ans. 2.36 kJ/mol Hg)

5. A 50. Gram chuck of unknown metal, X, is heated to 98.5oC and then dropped into 450.g of water initially at 25.00oC.  The water temperature is observed to rise to 26.46oC.  What is the specific heat of X? 

      (ans. 0.77 J/g oC)

6. Hydrogen sulfide will burn in three different ways, depending upon the amount of oxygen present.  In one

      reaction, sulfur dioxide and water are produced.  In the second reaction, water, sulfur dioxide and sulfur are

      produced.  The third reaction produces water and sulfur.  Using 50.0 grams of hydrogen sulfide gas what is   

      the:

a. maximum amount of sulfur dioxide that can be produced?

(ans. 94.0 g SO2)



b. maximum amount of sulfur that can be produced?



(ans. 47.0 g S)



c. maximum amount of water that can be produced?



(ans. 26.4 g H2O)

7. How much heat must be removed from 6.81 kg of steel (which is 99.9% Fe) to cool it from 2720oC to 645oC?  The freezing point of steel is 1300oC.  Refer to the chart at the bottom of the page for any additional information that is necessary.  (Hint: Since steel is 99.9% Fe it is safe to use the heat of fusion value for iron).












         (ans. (H = –10900 kJ)

8. How much heat is required to change 34.4 g of ice at –5.44oC to 249oC?


(ans. (H = 113.5 kJ)
Molar Heats of Fusion

Aluminum
10.8 kJ/mol

Arsenic
93.7 kJ/mol

Gold

12.4 kJ/mol

Indium

3.27 kJ/mol

Iron

15.4 kJ/mol

Steel

15.4 kJ/mol

Titanium
18.8 kJ/mol

Water 

6.02 kJ/mol

Molar Heats of Vaporization

Aluminum
284 kJ/mol

Benzene
 30.8 kJ/mol

Helium

   0.0182 kJ/mol

Selenium
 86.2 kJ/mol

Water

 40.7 kJ/mol

Specific Heat Capacity Values

Acetic acid
2.05 J/g oC

Aluminum
0.903 J/g oC

Chalk

0.920 J/g oC

Glass

0.753 J/g oC

Indium(s)
0.238 J/g oC

Indium(l) 
0.216 J/g oC

Kerosene
2.09 J/g oC

Steel(s) 

0.450 J/g oC Steel(l) 

0.719 J/g oC

Tin

0.222 J/g oC

Water(s)
2.06 J/g oC

Water(l)
4.184 J/g oC

Water(g)
1.86 J/g oC

