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: Forward osmosis (FO) is a process of water driven by the

osmotic pressure difference across the semipermeable
membrane without the aid of external energy. However, the
application of FO relies on two critical concepts: (1) an
1deal draw solute should have high osmotic pressure but low
diffusion to limit the salt reversal from the draw solution
side to the feed solution side. (2) A good technology to
separate water from the diluted draw solution. Traditional
technology such as RO and NF are effective but not
effective enough to obtain recovered water to drinking
water or reclaimed water level due to the concentration
gradient is high. Temperature driven Membrane distillation
(MD) and pervaporation can completely remove the draw
solute but wetting is typically the problem.

In the second year, a novel superhydrophobic
octadecyltrimethoxysilane (OTMS)-modified composite
membrane was fabricated by incorporating recycled carbon
black (CB) into a polyvinylidene fluoride (PVDF) membrane.
Waste tires have been treated with different methods,
including extraction and high-temperature calcination, to
obtain recycled carbon black. After incorporating CB into
the PVDF solution, a steep increase of 18%- 20% was
evaluated in the loss and storage moduli. CB was observed
to be an ideal filler for doping the PVDF solution to
enhance the mechanical properties of the material. OTMSs
are known for their low surface energy, which improves
hydrophobicity. Moreover, OTMSs were found to be the ideal
agents for increasing the hydrophobicity of PVDF membranes.



