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Figure 1 (a) Illustration for the immobilization of nanoparticles onto porous substrates and application for oil/water
separation. SEM images for PCP@GO@ sponge with (b) small and (¢) large USTC-6 particles. The insets in (b) are
enlarged details for the microstructures, whereas the inset in (¢) shows a photograph of the macroscopic
PCP@GO®@sponge. (d-f) Photographs showing the non-selective adsorption behavior of GO@ sponge for gasoline
(dyed red) and water. (e) Top and (f) side view for GO@ sponge and the liquid mixture. (g-i) Photographs
showing gasoline uptake by PCP@GO@ sponge and subsequent squeezing to recover the gasoline. (j) The adsorption
efficiency of PCP@GO@ sponge for diverse oils and organic solvents.
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Figure 2 (a) Synthesis of PUS-MOP-A; (b) Water contact angles of (A) PUS, (B) PUS-MOP-A and
(C) PUS-MOP-A treated with KOH (PUS-MOP-Aa) and photo images of a water droplet on (D) PUS,
(E) PUS-MOP-A and (F) PUS-MOP-Aa; (c) Sequential photographs showing removal of MB using a PUS-MOP-Aa

syringe filter; (d) Sequential photographs showing removal of MB over MO using a PUS-MOP-Aa syringe filter.
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Figure 3 (a) Schematic diagram of fabrication processes of the PS@ Ag/AgCl composite using MF as the frame;
(b) SEM images of Ag and Ag/AgCl nanowires coated on MF; (¢) Schematic diagram of the composite used as

a photoreactor for photodegradation of wastewater.
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Figure 4 (a) SEM image of PU sponge. (b) SEM image of magnetic carbon framework sponge(MCF).
(c¢) Pb*" adsorption isotherms of MCF. (d) Variation of Pb (II) removal efficiency of MCF during repeated use
under the initial Pb*" concentration of 10mg/L. (e) SEM image of single thread of loofa sponge. (f) SEM image of C.

sorokiniana cells immobilized along loofa sponge fibres.
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Research Progress of Polymer Sponge Adsorbents for Water Treatment

LUO Heng"'?, LUAN Xiao-lin*', ZHAO Ning®, XU Jian®
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Abstract: Among the present methods for water treatment, adsorption process has been widely studied and applied,
since it has exhibited many advantages, such as the availability of a wide range of adsorbents, cost-effectiveness, ease of
operation and eco-friendliness. Polymer sponge adsorbents not only have the diversity of molecule design but also can
coordinate with heavy metal ions due to the active groups, including hydroxyl, carboxyl. amino, etc. on the polymer
chains. Meanwhile, polymer adsorbents in the form of sponge have the porous structure and high elasticity, which endow
them with high adsorption capacity and excellent recyclability. The introducing of nano-materials (such as nanoparticles,
nanofibers, etc. ) can greatly improve the mechanical and adsorption properties of polymer sponge adsorbents through
physical blending or chemical modification. In this mini-review, the classification and preparation methods of polymer
sponge adsorbents are introduced. In particular, applications for the removal of heavy metals, oils coupled with organic
solvents and dyes are summarized. Finally, the shortcomings and future perspective for this promising field are discussed.
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