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Water’ s viscosity test analysis under the electric field
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Abstract: Water molecules and ions will be ordered arrangement hydrates under the electric field polar,
which could change the water viscosity features . The effect of perpendicular electric field on the viscosity
of the water was studied by laboratory experiment. The relationship curves between the experimental curve
of electric field intensity were obtained by using constant head seepage and DC power supply system; the
relationship between viscosity of water with ion concentration and flow velocity and other under the electric
field was analyzed .The mechanism of water viscosity changing with electric field was detected basing the
test results. The results show that the water viscosity is affected obviously by the electric field. The viscosi-
ty of water s decrease along with the electric field strength increase ; Under the same field strength, the wa-
ter is proportional to viscosity and ion concentration, and inversely proportional to flow rate.
Key words: electric field strength; viscosity; shear rate; ion concentration
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Fig.1 Variable height constant-head seepage
apparatus
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Tab. 1 Permeability coefficient of water at different

voltages under 1m flood peak

mE K K, K
/kV Hem.s™")
0 1.973E-06 2.026E- 06 2.273E-06 2.091E- 06
5 1.582E-06 1.625E-06 1.771E-06 1.659E - 06
10 1.236E-06 1.235E-06 1.427E-06 1.299E - 06

K/(em.s™')

15 1.002E-06 9.922E-07 1.060E-06 1.018E - 06
20 8.349E-07 8.150E-07 8.806E-07 8.435E-07
30 6.382E~07 5.928E-07 5.675E-07 5.995E-07
40 4.359E-07 4.590E-07 4.153E-07 4.367E~-07
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Fig.2 Permeability coefficient of the curve
with the applied voltage
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Tab.2 Permeability coefficient of water at different
voltages under 0.5m flood peak

wE K K K,
kv /(em.s™")

K/(em.s™")

0 2.068E-06 2.068E - 06
5 1.835E-06 1.815E-06
10 1.378E-06 1.410E- 06
15 9.034E-07 8.726E~ 07
20 6.339E-07 6.454E-07
30 3.214E-07 3.365E-07
40 1.962E-07 2.043E-07

1.998E - 06 1.786E - 06
1.708E - 06 1.369E - 06
1.320E- 06 8.723E - 07
8.409E - 07 6.234E - 07
5.909E-07 3.247E-07
3.161E- 07 1.902E - 07
1.702E-07 1.221E-07
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Tab.4 Permeability coefficient of water at different
voltages under n= 8.3E — 3mol/LL

BE K K, K
kv /(em.s™")

K/(em.s™")
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Tab.3 Permeability coefficient of water at different
voltages under 3m flood peak
B K K, K;
kv /(cm.s™?)

K/(em.s™")

0 3.547E-06 3.643E- 06
5 2.299E - 06 2.413E- 06
10 1.034E-06 1.726E - 06
15 7.339E-07 7.454E - 07
20 4.214E-07 4.365E-07
30 1.962E-07 2.043E - 07

3.836E-06 3.675E-06
2.536E-06 2.416E - 06
1.409E- 06 1.723E - 06
6.909E - 07 7.234E - 07
4.161E-07 4.247E- 07
1.702E~ 07 1.902E -~ 07

0 3.852E-06 3.961E- 06
5 3.197E-06 3.257E-06
10 2.827E-06 2.845E-06
15 2.331E-06 2.331E- 06
20 2.068E - 06 2.068E - 06
30 1.835E-06 1.815E-06
40 1.378E-06 1.410E- 06

3.727E-06 3.847E - 06
3.126E-06 3.193E - 06
2.677TE-06 2.783E - 06
2.218E-06 2.293E- 06
1.998E - 06 2.044E - 06
1.708E - 06 1.786E — 06
1.320E - 06 1.369E ~ 06
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Fig.4 Permeability coefficient of the curve
with the applied voltage under different
ion concentration
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Fig.3 Permeability coefficient of the curve
with the applied voltage
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