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Determination of the mixing enthalpy of binary fluid mixtures 02.06

LEC 02 Thermochemistry / Calorimetry

Principle and tasks
When two miscible liquids are mixed,
a positive or negative heat effect
occurs, which is caused by the inter-
actions between the molecules. This
heat effect is dependent on the
mixing ratio. The integral mixing
enthalpy and the differential molar
mixing enthalpy can be determined
by calorimetric measurements of the
heat of reaction.

Temperature-time curve of the mixing of two miscible fluids and determining
the heat capacity of the system.

� Molar mixing enthalpy
� Real and ideal behaviour
� Fundamental principles of

thermodynamics
� Calorimetry
� Heat capacity

Cobra3 Basic-Unit 12150.00 1

Power supply 12V/2A 12151.99 1

Data cable, RS232 14602.00 1

Temperature measuring module Pt100 12102.00 1

Software Cobra3 Temperature 14503.61 1

Temperature probe Pt100 11759.01 2

Calorimeter, transparent 04402.00 1

Heating coil with sockets 04450.00 1

Work and power meter 13715.93 1

Universal power supply 13500.93 1

Connection cable, l = 500 mm, black 07361.05 4

Immersion thermostat, 100°C 46994.93 1

Accessory set for immersion thermostat 46994.02 1

Bath for thermostat, 6 l, Makrolon 08487.02 1

Rubber tubing, di = 6 mm 39282.00 3

Hose clips, d = 8…12 mm 40996.01 4

Magnetic heating stirrer 35720.93 1

Magnetic stirrer bar, l = 30 mm, oval 35680.04 1

Separator for magnetic bars 35680.03 1

Support rod, l = 500 mm, M10 thread 02022.20 1

Right angle clamp 37697.00 3

Universal clamp 37715.00 3

Retort stand, h = 750 mm 37694.00 1

Laboratory balance, with data output, 800/1600/3200 g 48803.93 1

Stop watch, digital, 1/100 s 03071.01 1

Erlenmeyer flask, 250 ml, narrow neck, PN 29 36424.00 2

Erlenmeyer flask, 100 ml, narrow neck, PN 19 36418.00 5

Funnel, glass, do = 80 mm 34459.00 1

Powder funnel, do = 65 mm 34472.00 1

Pasteur pipettes 36590.00 1

Rubber bulbs 39275.03 1

What you need:

What you can learn about

Wash bottle, 500 ml 33931.00 1

Acetone, chem. pure, 250 ml 30004.25 6

Water, distilled, 5l 31246.81 1

PC, Windows® 95 or higher 
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The molar integral mixing enthalpy (referred to 1 mol of the mix-
ture) is calculated as follows:

(3)

The mixing ratio is normally characterised by the molecular
abundance (mole fraction).

(4.1)

(4.2)

xA +  xB =  1 (4.3)

for binary mixtures.

The dependence of the integral mixing enthalpy on the number
of moles of the two components at constant pressure and con-
stant temperature is defined by:

(5)

or

(6)

with

(7)

� MH j Differential molar mixing enthalpy of the component j

Integration at constant composition results in:

(8)

Division of (5) by (nA + nB) results in:

� MH I =  � MH AxA +  � MH BxB (9)

Fig. 4 shows the graph of � MH I versus the mixing ratio
expressed as the molecular abundance of acetone xacetone.
Using the equations (10) and (11),

(10)

(11)

the differential molar mixing enthalpy of water and acetone for
the different compositions of the solutions can be calculated.
You can enter the results each for water and acetone into a data
table and then put them together in one diagram with <Assume
channel> under <Measurement> as shown in Fig. 5.
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Fig. 5 Differential molar mixing enthalpies of water and acetone as a function of the composition

xacetone

� MH I

J á mol� 1
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