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Effect of vibration on rejection characteristic of membrane
in Vibratory Shear Enhanced Processing
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Effect of vibration generated by Vibratory Shear Enhanced Processing on rejection
characteristic of membrane was investigated using NaCl solution as a sample. The
result shows that NaCl rejection was increased with vibration. The mechanism of
increase of NaCl rejection is that concentration at membrane surface decreases and
thickness of concentration boundary layer becomes thin by vibration of membrane. In
order to apply this characteristics to an actual industrial application, effect of
vibration on prevention of scaling to the surface of a membrane was investigated using
saturated CaSO; solution. The result shows that permeate flux decreased rapidly by a
cross-flow filtration without vibration. Compared with cross-flow filtration, pemeate
flux keeps high value and the solution could be concentrated to about 3 times
concentration with vibration. This result is caused by a possibility of operation under
limit deposited concentration of CaSO. because concentration at membrane surface
decreases in the same mechanism as NaCl rejection by vibration.
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Table 1 Results of calculation of shear rate

Amplitude at the rim of | Frequency Average Maximum Minimum
the membrane module shear rate | shear rate | shear rate

[mm] [Hz] [s7'] [s™'] [s7]

6.35 57.711 21200 28 600 11 200

12.70 58.43 42 800 57 800 22700

19.05 58.69 64 800 87600 34 300

25.4 58.84 86 800 117400 46 000

Cross flow 0.1m/s 210 — —
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Fig. 2 Schematic diagram of concentration polari-

zation
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Material Backi Memb cl Temperature Pressure q
ri mbrane Class

ateria acking e [c] [MPa] P
Sps* PS/PE** 90 % NaCl rejection™** 40 (60) 3 (5) 2~11

SPS: Sulfonated Polysulfone
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Table 3 Test conditions

**PS/PE: Polysulfone/Polyester

***Catalogue Specifications

Amplitude at the rim of] Pressure NaCl Temperature | Flow rate
the membrane module Concentration
[mm] [MPa] [%] [TC] [L/min]
0 0.35 0.2 20 3.5
6.35 0.69 04
12.70 1.03 0.6
19.05 1.38 0.8
25.40 1.0
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