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Determination of the heat of formation for CO2 and CO (Hess’ law) 02.16

LEC 02 Thermochemistry / Calorimetry

Principle and tasks
The standard molar enthalpy of for-
mation is defined as the heat of re-
action occurring in the direct forma-
tion of one mole of the pertinent
pure substance from the stable pure
elements at constant pressure. For
the conversion of carbon and oxygen
to CO2, the standard enthalpies of
formation can be determined using
calorimetry. The enthalpies of reac-
tion for the combustion of carbon
and carbon monoxide are measured
and the enthalpy of formation of CO2

is calculated using Hess` law.

� 1st law of thermodynamics
� Hess’ law
� Calorimetry
� Enthalpy of reaction 
� Enthalpy of formation

Glass jacket 02615.00 1
Calorimeter insert for glass jacket 02615.01 1
Combustion lance for gases 02613.00 1
Gasometer, 1000 ml 40461.00 1
Retort stand, h = 750 mm 37694.00 2
H-base -PASS- 02009.55 1
Support rod, l = 250 mm 02031.00 2
Barrel base -PASS- 02006.55 1
Right angle clamp 37697.00 6
Universal clamp 37715.00 7
Magnetic stirring bar, l = 30 mm 46299.02 1
Magnet, d = 10 mm, l = 200 mm 06311.00 1
Weather monitor, LCD 87997.01 1
Laboratory thermometer  -10... +50°C 38034.00 2
Magnifying glass, 10�, d = 23 mm 64598.00 1
Funnel, glass, do = 55 mm 34457.00 1
Graduated vessel,1 l , with handle 36640.00 1
Paper, ceramic fibre 1.0�500�2000 mm 38750.01 1
Commercial weight, 500 g 44096.50 1
Stopcock, 3-way, T-shaped, glass 36731.00 1
Test tube GL25/8, with olive 36330.15 1
Glass tubes, right-angled 36701.59 1
Pinchcock, w = 15 mm 43631.15 1
Funnel for gas generator, 50 ml, GL18 35854.15 1
Flask, round, 1-neck, 100 ml, GL25/12 35841.15 1
U-tube, 2 side tubes, GL25/8 36959.15 1
Test tube,180�20 mm, PN19 36293.00 1
Rubber stopper, d = 22/17 mm 39255.00 1
Rubber stopper, d = 38/31 mm, 1 hole 15 mm 39260.19 1
Test tube holder, d = 22 mm 38823.00 1
Teclu burner, natural gas 32171.05 1
Safety gas tubing 39281.10 1
Hose clip, d = 12… 20 mm 40995.00 2
Lighter for natural / liquified gases 38874.00 1
Steel cylinder oxygen, 2 l, filled 41778.00 1
Reducing valve for oxygen 33482.00 1

What you need:

What you can learn about

Wrench for steel cylinders 40322.00 1
Table stand for 2 l steel cylinders 41774.00 1
Hose clip, d = 8…12 mm 40996.01 4
Laboratory balance, with data output, 620 g 45023.93 1
Mortar with pestle, 150 ml, porcelain 32604.00 1
Scissors, straight, blunt, l = 140 mm 64625.00 1
Tweezers, straight, blunt, l = 200 mm 40955.00 1
Water jet pump 02728.00 1
Rubber tubing, di = 6 mm 39282.00 5
Protective glasses, green glass 39317.00 1
Quartz glass wool, 10 g 31773.03 1
Charcoal, small pieces, 300 g 30088.30 1
Formic acid 98-100%, 250 ml 30021.25 1
Sulphuric acid, 95-98%, 500 ml 30219.50 1
Sodium hydroxide, flakes, 500 g 30157.50 1
Glycerol, 250 ml 30084.25 1
Water, distilled, 5 l 31246.81 1
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Data and results
The combustion of 0.4627 g of carbon ( n = 38.53 mmol) in-
creased the temperature of the 500 g water in the filled glass
jacket calorimeter by � T = 0.6 K.
The oxidation of 500 ml CO at T = 298.05 K and p = 986 hPa
(n = 19.89 mmol) caused a temperature increase of � T = 2.2 K.
The molar enthalpies of reaction calculated from these values
are:
� RH 1 =  � BH (CO2)  =  -389.9 kJ á mol-1, 
� RH 2 =  -276.8 kJ á mol-1 and
� RH 3 =  � BH (CO)  =  -113.1 kJ á mol-1.

Lit. values: � BH (CO2)  =  -393.5 kJ á mol-1, 
� BH (CO)  =  -110.5 kJ á mol-1.
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