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Abstract

0il is an important raw material for industrial production, and People’s Daily production and life
cannot do without a variety of oil. The frequent occurrence of offshore oil spills and perennial
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industrial sewage has caused a huge impact on the Marine environment, and there is an urgent need
for an environmentally friendly material that can effectively absorb, remove and transfer oil and pol-
lutants from seawater. For the problem of oil pollution, the ordinary treatment method is not effective,
but easy to cause secondary pollution. Therefore, in this paper, inexpensive and environmentally
friendly dense amine foam is used as the base, graphite oxide is used to modify it, and after anneal-
ing treatment, a sponge material with three-dimensional porous structure is designed and constructed,
and the stability, oil absorption and renewable properties of the sponge are tested by experiments.
It is concluded that ultra-light nano-sponge is a kind of “oil removal tool” with low density, strong
renewable ability, environmental protection and high efficiency, which has great potential in indus-
trial application and oil pollution treatment.
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Figure 1. (a) SEM of melamine foam; (b), (c) Scanning electron microscopy images of rtGO/CMF sponge
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Figure 2. (a) Photos of melamine foam; (b) Photo of rGO/CMF sponge material; (c) Photo of water droplets falling on the
surface of rGO/CMF sponge material; (d) Underwater silver mirror phenomenon diagram; (e) Photo of rGO/CMF sponge
material placed on dandelion balls
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Figure 3. Flowchart of stability testing for rGO/CMF sponge materials
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Figure 4. (a, b, ¢) The combustion test process of rGO/CMF sponge material after absorbing gasoline; (d, e, f) Flowchart of
rGO/CMF sponge material for recovering soybean oil through extrusion
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Table 1. Performance of different absorbents
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Figure 5. (a) Column analysis of the absorption of soybean oil, petroleum, and gasoline by rGO/CMF sponge material; (b)
Column analysis chart of the amount of gasoline absorbed by rGO/CMF sponge material after combustion
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