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Application Note
Concentration dependence of viscosity of alcohol aqueous solution

Industry : Energy, Petroleum

Instrument : Viscometer

Measurement method : Electro Magnetically Spinning Method
Standards ;

Alcohol is used not only as raw materials, fuels and disinfectants for the chemical industry
using solvent but also for foods and cosmetics.

Examples of measuring the concentration dependence of the dynamic viscosity of alcohol
aqueous solutions using an EMS viscometer that can be measured by sealing, sterilization and
non-contact were
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1) Enter the following conditions in measurement condition of the sequence mode of control

software.

<> Measurement mode :Repeat mode
<> Measurement temperature :20

<> Motor rotation speed :1,000 rpm
<> Measurement time :1 (1 second)
<> Repeat count :10 times
<> Measurement interval :30 seconds

2) Place an aluminum spherical probe of ¢ 2 mm and a the sample in the solid state to a container,
cover with a cap and packing, set the sample container in the EMS Viscometer, and click the
measurement button after controlling the temperature for 5 minutes.

3) Take out the sample container at each measurement and stir the sample with shaking by the hand.

4) Add the dilution solvent to the sample after 10 times measurement, and measure under the same
condition.

7. Example

The measurement results about the concentration dependence of viscosity of alcohol aqueous
solution are shown in Figure 1 and Table 1-3.

And the graph which compares measurement results of methanol and ethanol with the reference
data respectively are shown in Figure 2 and 3.

The results of all three samples show the characteristic concentration dependence with the peak
around 40%. And, in both methanol and ethanol, it is possible to obtain the measured viscosity
value close to the reference data.

Figure 1. Measurement result about concentration dependence of viscosity
of each alcohol aqueous solution
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Figure 2. Measurement result about concentration dependence
of methanol agueous solution (compared with reference data)
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Figure 3. Measurement result about concentration dependence
of ethanol aqueous solution (compared with reference data)
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Table 1. Measurement result about concentration dependence of methanol

(mPa s)
Methanol Concentration (%)
0 | 10 | 20 | 3 | 4 | s [ 60 | 70 | 8 | 9 | 100
1 110 132 163 174 183 180 158 132 107  0.82
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Table 3. Measurement result about concentration dependence of 2- propanol
(mPa s)

C
2- propanol
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