
Quantifying Calories 
 
Goal: Experimentally determine the calories liberated by the complete oxidation of select 
food items. 
 
Before Lab:  
 

The specific heat of aluminum (as used in a soda can) is cAl = 0.215 cal g-1 °C -1. The 
specific heat of water is cH2O = 1.000 cal g-1 °C -1. 
 

1. If samples of water and aluminum of equal mass are heated from 25°C to 75°C, 
which sample absorbs more heat? Use reasoning, not calculations. 

 

2. If the same amount of energy is added to samples of water and aluminum of equal 
mass that start at room temperature, which feels hotter to the touch? Use 
reasoning, not calculations. 

 

3.   If a block of aluminum weighs 200 g, calculate the energy required to raise its 
temperature from 25°C to 75°C. 

 
4.   If a water sample weighs 200 g, calculate the energy required to raise the 

temperature from 25°C to 75°C. 
 
 
Procedure: Work in pairs.  Using a paper clip and a cork, construct a “support stand" to 
hold a solid sample, or use a wick burner for a liquid sample.  Fill a soda can with exactly 
200 g of water.  Suspend the soda can above the ethanol burner.  (Use your imagination!) 
Record the mass of the burner and fuel.  Carefully light the fuel on fire and measure the 
temperature change in the water that results from the heat given off. Allow the 
temperature rise at least 20°C. Record the mass of the burner and fuel. Calculate the heat 
released by ethanol combustion in Cal/g. Perform a second and third trial with ethanol.  
The accepted value for the heat of combustion for ethanol is 7,100 cal g-1. Determine a 
heat loss error for your apparatus !"#$	#&'()&"*	&+	,#-()./"$")

!"#$	)"-"#'"*	&+	&0)1")
. Finally, determine the 

heat of combustion for a food source taking into account your heat loss error factor. 
 
Each of these tables should be completed in your notebook. 
 

Table 1. Data for determination of the heat loss factor. 
Trial Mass of 

H2O (g) 
Burner mass 
initial (g) 

Burner mass 
final (g) 

Mass of ethanol 
burned (g) 

TInt 
(°C) 

TFinal 
(°C) 

DT 
(°C) 

1        
2        
3        

 
 
 
 
 



Table 2. Determination of the heat loss factor. 

Trial 
Heat absorbed by 
calorimeter (cal) 

 

Heat released by 
burner (cal) 

Heat loss factor
 

1    
2    
3    
  Average (±SD):  

 
Table 3. Data for determination of the calories in a food source. 

Trial Mass of 
H2O (g) 

Food mass 
initial (g) 

Food mass 
final (g) 

Mass of food 
burned (g) 

TInt 
(°C) 

TFinal 
(°C) 

DT 
(°C) 

1        
2        
3        

 
Table 4. Determination of the calories in a food source. 

Trial 
Heat absorbed by 
calorimeter (cal) 

 

Average Heat Loss 
Factor ±SD 

Corrected heat 
±SD (cal)

  

Calories in Food 
±SD (cal/g) 

1     
2     
3     
   Average (±SD):  

 
 
Questions 
1. Convert your calories in food determination to nutritional Calories with error. A 
chemist’s calorie (lowercase c) is different from a food Calorie (capital C).  A food 
Calorie is actually a chemist’s kilocalorie.  1 Calorie = 1 kilocalorie = 1000 calories. 
 
2. How does the energy released in your experiment compare with the value reported on 
the nutritional label? Is the value within error? 
 


