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Abstract

It is unquestionably a great challenge to develop elastic cellulose

nanofibril (CNF) based aerogels satisfying both excellent oil-water

aerogel with a layer-support structure was design through CNF as jaerogel displays
excellent oil a

absorption due

to its good pore
hydrophobic modification. The resultant aerogel displays ultra-low Jstructures from oNF - MIMS

density (30.12 mg/cm3), good specific surface area (25.38 m2/g), |layer-support ;’iﬁ‘H e o] N %% %%w‘

the aerogel scaffold and compositing with bamboo activated

charcoal (BAC) and Fe304 as the functional particles, followed by

Liquid nitrogen
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composite aerogel.

high internal porosity of the layer-support structure, the system | Moreover, the layer-support structure gives the system good
shows excellent absorption efficiency (16.79-51.93 g/g) for various |mechanical properties because of its enough space for

oils and filtration efficiency (97.85 + 1.2%) for PM2.5 with a low compression and rebound and the support wrapped in MTMS

_ . providing excellent flexibility, meeting the reuse performance.
pressure drop (58 Pa). As well as it also shows outstanding fthe introduced Fe,0, supplies the system with magnetic

mechanical properties and able to maintain a high recovery of 75.4% [properties. In the air filtration process (Fig. 1F), PM2.5 is
at 50% strain (corresponding 25.29 kPa) due to the flexibility of the |Plocked by both the networks of the system and the
electrostatic adsorption of the negatively charged Fe;0,@BAC.
In addition, the layer-support structure could reduce pressure
drop. Based on the above preparation mechanism and
superhydrophobic CNF/Fe304@BAC composite aerogel shows great Jconstruction strategy, the resulting CNF/Fe,0,@BAC aerogel

potential in multifaceted separation technique and recycling of Jachieves a balance between excellent oil absorption capacity
and efficient air filtration.

“support” structure given by methyltrimethoxysilane (MTMS). Based

on its simple preparation and excellent properties, the magnetic and

natural resources.

Results - Oil absorption capacity Conclusions
In summary, the modified CNF/Fe;0O,@BAC
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aerogel for different oils. . . ) ,
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aerogels. (F) Cyclic recoverability, superior filtration efficiency
-89f39 Tetrachloromethane absorptlon CapaCltnyl’ )
2| ; tetracf/:/zr;methc;n(;o;‘ > It shows an excellent oil recovery and reuse for PM2.5 (97.85+1.2%, 58 Pa) and
g 9 ' 5'934573 g |\ [\ \| aerogel. before an g . . i i il —
VYV areer firation test capacity, only decreasing by 18.03% after 10 remarkable oil absorption ability (16.79
MURIRIRIRNE 2EERE : 51.93 g/g). Furthermore, it maintains high
“‘Cﬂgﬁmv@%éﬁ‘?@c\ﬁ;‘}@{f&gl@@‘f“’ﬂ I C4cle5nuglbe-’r R CyCIeS (Flg' 2 F) ° . . .« . .
—— : filtration efficiency for PM2.5 at different

air flow rates, different temperatures and
b Q= In(LEYAP ot after 5 washing-filtration cycles. Given the
o s pipigEel advanced design concept and excellent
performance, this study provides a simple,
effective and environmentally friendly
strategy for constructing multifunctional
CNF based aerogels with excellent
mechanical strength, superior PM2.5
filtration and remarkable oil absorption
capacity.
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Results - Filtration capacity

» The filtration efficiency of the aerogel (1: 1.5)
reaches the maximum of 97.85%, pressure
drop is 58 Pa (Fig. 3A-C).

» The aerogel had excellent stability in the high
temperature filtration process (Fig. 3E).
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