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Treatment and reuse of waste cutting fluid based on tight ultrafiltration method
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Abstract: Waste cutting fluid is treated with a self-made PES/TiO, hybridized tight ultrafiltration membrane that
presents a molecular weight cut-off of 3 000 Da.The change of waste cutting fluids before and after the treatment is
analyzed by the oil droplet size distribution method and Fourier transform infrared spectrum.The influence of the volume
fraction of permeation fluid in recycled cutting fluid on physical and chemical properties,and stability of recycled cutting
fluid is discussed.Optimal operation parameters and membrane cleaning agent formulations are selected according to the
permeability flux,chemical oxygen demand (COD) changes and pure water flux recovery rate,respectively.Results show
that the tight PES/TiO, hybridized ultrafiltration membrane can effectively intercept the emulsified oil droplets with a size
over 0. 02 pm, colloids and polymer mass substances in waste cutting fluids. The low molecular weight active ingredient
polyethylene glycol can permeate through membrane.The recycled cutting {luid formed by 10% of original cutting fluid,
10%-50% of permeation and distilled water exhibits excellent physicochemical properties and stability, which can be
used in machine cutting. The permeate flux of waste cutting fluid can reach 69 L/(m*-h) and COD removal rate can
reach 89. 7% under the optimal operating parameters such as pressure at 0.4 MPa and feed speed at 1.0 m-s™". After
being cleaned by sodium dodecyl sulfate/isoprene and hydrochloric acid in two steps,the permeate flux of the membrane
can recover by 94. 5%.Under the optimal conditions,the reuse rate of waste cutting fluids reaches 85. 71%.
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