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Abstract

The hydrophobic and oleophilic polydimethy Isiloxane (PDMS) elastomer sponge oil-absorbing
material having a three-dimensional porous structure was prepared by a template method using
white sugar particles as a porogen. The influence of white sugar particle size, filling concentra-
tion and adsorption time on the oil absorption performance of elastomer sponges were investi-
gated. The experimental results indicate that the PDMS porous material prepared by using
coarse-grained white granulated sugar particles as porogen and 80% filling concentration has the
best oil absorption performance, and the efficiency of oil absorption can reach 205.3%. The por-
ous PDMS oil-absorbing material can recover the absorbed oil solution only by the physical extru-
sion, and the material can also restore the oil-adsorption capacity, being renewable. The study
provides an economical and efficient material for the removal of oil from water and the oil-water
separation.
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Figure 1. SEM image of PDMS materials. (a): No added white sugar; (b): added white sugar
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Figure 2. Effect of white sugar filling concentration on the water
contact angle of PDMS porous sponge surface
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Figure 3. Effect of pepper oil concentration on the oil absorption
performance
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Figure 4. Effect of white sugar diameter and filling concentration on the oil
absorption performance
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Figure 5. Effect of adsorption time on the oil absorption performance
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Figure 6. Repeated oil absorption stability of PDMS porous sponge
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