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polysiloxane-based marshmallow-like gels that can be used as an
absorbent for removing oily targets from water in a wide temper-
ature range. The high flexibility of the gels affords a simple and
quick oil/water separation by absorbing them and then releasing
them upon being squeezed out. The preparation of the flexible gels
can be easily realized through a facile one-pot reaction from co-
precursor of tri-and di-functional alkoxysilane in a dilute aqueous
acetic acid solution [14,15].

Ionic liquids (IL) are organic salts that are totally composed of
ions with melting temperature below 100 °C. Remarkable advan-
tages exhibited by ionic liquids with respect to the traditional sol-
vents include negligible vapor pressure, good thermal stability,
wide electrochemical window, etc, which provide them great op-
portunities for application in materials science [16—21]. Interest-
ingly, some special materials of controlled structure, morphology
and properties are very difficult to prepare in conventional solvents
and they can be obtained in ILs [22—24]. So far, different kinds of
materials such as carbon materials [25], polymers [26], nano-
particles [27], porous silica [28], metal-organic frameworks [29]
and so forth [30—33] have been prepared from ionic liquids. As
far as we know, there are still no reports on the preparation of
flexible, hydrophobic and ultralight polysiloxane aerogels assisted
with ILs. Herein, we demonstrate the preparation of flexible,
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hydrophobic, ultralight porous gels based on polysiloxane from a
diluted carboxyl-functionalized IL solution for the first time. The
obtained gels show a lower density and an increased absorption
capacity towards n-hexane with respect to the porous gels of the
same composition prepared under diluted acetic acid solution. Our
study further verifies that attractive properties can be obtained by
using IL to replace conventional solvents to prepare materials.

2. Experimental sections
2.1. Materials

1-Methylimidazole was purchased from &K, 3-bromopropionic
acid was from China National Medicines Corporation Ltd. Urea
(99%) and acetic acid were purchased from Tianjin Chemical Re-
agent  Factory. n-Hexadecyltrimethylammonium  bromide
(CTAB,>99%) was purchased from Sinopharm Chemical Reagent
CO., LTD. Methyltrimethoxysilane (MTMS, 95%) and dimethyldi-
methoxysilane (DMDMS, 98%) were obtained from ALDRICH. The
carboxyl-functionalized IL was synthesized and characterized ac-
cording to the method described in ref34.

2.2. Preparation of the flexible aerogels

First, 0.40 g of CTAB, 3.0 g of urea, and 7 mL of aqueous carboxyl-
functionalized IL (4 mM) were mixed in a glass sample tube. Then
10.5 mmol of trimethoxysilane and 7 mmol of dimethoxysilan
were added under vigorous stirring at ambient temperature, a
the stirring was continued for 30 min until the solution was
mogeneous. The obtained sol was transferred into a tightly-seal
container, which was placed in a forced convection oven at 60 °
for 7 h to complete gelation and aging. The obtained gels were
washed with ethanol by soaking/squeezing by hand everal
times to remove the residual surfactant and other ché
washed samples were evaporative dried under ambien
to obtain flexible aerogels. We used conventional liqu
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adsorption porosimetry was performed on an ASAP 2020 V3.04H
specific surface area and porosity analyzer, a production of Micro-
meritics Instrument Corporation.
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Scheme 1. Chemical structure of the precursors and the carboxyl-functionalized ionic
liquid.

3. Results and discussion
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Fig. 1. FT—IR spectrum of the flexible aerogel.
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