S102-PDMS as Oil Removal System
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Abstract

This paper presents an oil removal system design based on the use of hydrophobic silica
(SiO2/PDMS) obtained by the co-condensation of silica with polydimethylsiloxane (PDMS) using
DBTL as a polycondensation catalyst. The hydrophobic silica entrapped in the foam was
evaluated by gravimetry; in addition, infrared spectroscopy will allow the identification of
hydrophobic silica in the foam and the main functional groups in the foam. The hydrophobic
character was determined through the modification in the water absorption capacity of the foam
and by measuring the contact angle. On the other hand, optical microscopy allowed the
identification of changes in the foam surface due to the presence of SiO»/ PDMS. Finally, the
effect of the amount of PDMS on the oil-in-water removal capacity was determined.

Introduction

Nowadays, water quality is a relevant issue of

high environmental concern, since water is la
exposed to many pollutants, including oily
substances that cause serious environmental
damage [1]. To remove this type of substances,
the use of hydrophobic surfaces has been
proposed [2-6].
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Figure 1. (a) Production of hydrophilic silica (b)
Production of hydrophobic silica
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the sol-gel method and the use of a
polycondensation catalyst to obtain a sol solution
containing the structure shown in Figure 2. In this
work, the  SiO-PDMS is impregnated in
polyurethane foam to determine its effect as an
oil-in-water removal system.
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Figure 2. Structure for SiO,/PDMS-functionalized

Materials and methods

SiO2/PDMS Synthesis

The silica modification
was conducted by co-
condensation.

% The polymerization of
TEOS (Aldrich; 99%). TEOS PDMS

Si0,-10PDMS_| 10¢g 1g
Si0:-20PDMS_| 10g 29
Si0-40PDMS_| 10g 49

Table 1 Amounts of TEOS/PDMS used for
silica modification.

The polycondensation
Adding PDMS (Gelest) % catalyst is performed by
and DBTL magnetic stirring for 30
min at 50°C

SiO,-PDMS-functionalized Foam impregnation Oil Removal Capacity Measurement
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Figure 4. Porosity changes into P. Foam due to SiO,-PDMS
deposited

Figure 3. FT-IR (a) polyurethane foam (b) SiO,-PDMS (c)
P.F/SiO-PDMS
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Figure 6. (a) Contact angle (b) water drop on surface foam and
surface foam modified (c) contact angle according to PDMS
amount in SiO-PDMS

Figure 5. Water absorption capacity for P.F/SiO-PDMS

Conclusions

The SiO2-PDMS was impregnated in the macroporosity of the Polyurethane Foam;
modifying its physical properties such as contact angle and water absorption capacity.
The P. foam presentas a contact angle of 57.50°, corresponding to a hydrophilic
material, however, the oil removal capacity was 10 g oil/m? P. foam. On the other hand,
Polyurethane Foam impregnated with modified silica is a hydrophobic material with a
higher oil removal capacity.The increase in oil removal capacity in the P.F/ SiO2-
PDMS is due to the integration of hydrophobic groups (PDMS) in the foam which
improves the compatibility with the hydrocarbon increasing the removal capacity up to
21.22 oil/m2 PF/SiO2-PDMS.

Future of research

Leave an open field for future improvements research and application of methodology
that approaches the objetive of achieving the greatest removal of oil contaminants in
aqueous media related to water contamination.
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