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Determination of the molecular weight of a polymer from intrinsic viscosity measurement 01.06

LEC 01 Kinetic Theory

Principle and tasks
The viscosity of a liquid is effectively
determined by the strength of the in-
termolecular attractive forces. In so-
lutions, the viscosity of the solvent
can alter significantly depending on
the type and concentration of solute
present. Due to their size, macro-
molecules have a very considerable
impact on the viscosity of the solvent.
Viscosity measurements can be used
to estimate the mean molecular mass
of a macromolecule if something is
known about its conformation.

Using a thermostatic capillary vis-
cometer, the viscosities of solutions
of polystyrene in toluene are meas-
ured over a range of five polymer
concentrations and the molecular
weight is estimated.

Plot used to determine the intrinsic viscosity �. Data for polystyrene in
toluene at 25.0°C.

� Viscosity of liquids  
� Ostwald capillary viscometer
� Poiseuilles’s equation
� Macromolecules

Immersion thermostat, 100°C 46994.93 1

Bath for thermostat, 6 l, Makrolon 08487.02 1

Accessory set for immersion thermostat 46994.02 1

Retort stand, h = 750 mm 37694.00 1

Right angle clamp 37697.00 1

Universal clamp 37715.00 1

Capillary viscometer, 0.4 mm 03102.03 1

Stop watch, digital, 1/100 s 03071.01 1

Analytical balance, with data output, 110 g 48802.93 1

Weighing dishes, 80�50�14 mm 45019.05 1

Volumetric flask, 250 ml 36550.00 1

Volumetric flask, 100 ml 36548.00 4

Volumetric pipette, 5 ml 36577.00 6

Volumetric pipette, 10 ml 36578.00 1

Volumetric pipette, 20 ml 36579.00 1

Volumetric pipette, 50 ml 36581.00 1

Pipettor 36592.00 1

Pipette dish 36589.00 1

Funnel, glass, do = 80 mm 34459.00 1

Water jet pump 02728.00 1

Rubber tubing, vacuum, di = 6 mm 39286.00 2

Rubber tubing, di = 6 mm 39282.00 4

Hose clips, d = 8…12 mm 40996.01 4

Beaker, 250 ml, tall 36004.00 4

Graduated cylinder, 100 ml 36629.00 1

Glass rods, d = 5 mm, l = 200 mm 40485.03 1

Spoon 33398.00 1

Pasteur pipettes 36590.00 1

Rubber bulbs 39275.03 1

Wash bottle, 500 ml 33931.00 1

Polystyrene, granulated, 100 g 48492.25 1

What you need:

What you can learn about

Toluene, 250 ml 30236.25 3

Acetone, chem. pure, 250 ml 30004.25 1

Hydrochloric acid, 37%, 1000 ml 30214.70 1

Nitric acid, 65%, 1000 ml 30213.70 1

Water, distilled, 5 l 31246.81 1

Determination of the molecular weight of a polymer
from intrinsic viscosity measurement P3010601



PHYWE series of publications ¥ Laboratory Experiments ¥ Chemistry ¥ © PHYWE SYSTEME GMBH & Co. KG ¥ D-37070 GšttingenP30106014

LEC
01.06

Determination of the molecular weight of a polymer from
intrinsic viscosity measurements


	Back to summary

