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DESCRIPTION
A swollen polymeric membrane results from the slow diffusion 
of solvents into polymer chains, which generates a swelling 
phenomenon. In this instance, the full disintegration of the 
membrane is avoided and the growth of the polymer network is 
encouraged because polymer interactions prevail over polymer-
solvent forces. Swelling of dense polymeric membranes exposed 
to liquid mixes can be produced by using an optical technique 
designed for analysing the process of polymer swelling with 
highly repeatable results. This method was used to examine how 
various polymeric membranes swell, including proton 
conducting polymers and non-charged hydrophobic polymers 
like polyurethane-polybutadiene elastomer, 
polydimethylsiloxane, and polyvinylidene fluoride membranes.

Polymer membranes provide a low-cost, low-energy method for 
distinguishing compounds produced during fermentation from 
biologically derived ones. However, fouling caused by biological 
elements frequently prevents the effectiveness of these 
membranes; contain chemicals that may interact with the 
polymer membrane. The QCM-D results show that the antifoam 
has a far greater impact on the copolymer's characteristics than 
the butanol concentration. Without the antifoam, the 
copolymer swells around 25% even with 4 wt% butanol, which 
is higher than that is generally effective for biobutanol. The 
phase angle increases to >50° (viscoelastic liquid) with a modulus 
along with the addition of antifoam, while the phase angle 
decreases to 15° (viscoelastic solid) with a roughly modulus when 
swollen with aqueous butanol solution.

Block Copolymers (BCPs) have been studied for a long time as 
potential precursors for Nano porous membranes, and has 
emerged as an extremely simple approach for producing BCP 
membranes with clearly defined nanoporosity and naturally 
functioning surfaces. The continuous production of BCP 
membranes by melt extrusion combined with microwave-boosted 
selective swelling and the large-scale, inexpensive synthesis of 
polysulfone-based BCPs are exciting results towards the scaling 
up of this approach. Small-sized impurities have recently 
attracted a lot of attention; relevant examples can be found in

the processing of fuel and solvents. Nano filtration is a main 
candidate process for these applications. SRNF composite 
membranes, membranes with a dense polymer active layer 
attached to the more robust but slowly porous support layer. The 
composite membranes created during this work comprise of an 
active layer of PDMS (polydimethylsiloxane) linked to a PAN 
support layer that is readily accessible on the market 
(polyacrylonitrile). A monomer was applied to the support layer 
to produce the membrane, which was subsequently polymerized 
to make the matrix that occurred separation.

Although polymerization is frequently induced by the 
application of either heat or radiation, the membranes in the 
current work were created through the use of a homogeneous 
catalyst. The transport and separation dynamics of the 
membranes that were constructed for a variety of fuel simulants 
that contained poly-nuclear aromatic solutes and 
organometallics that were dissolved in aromatic and alkane 
solvents were studied. The two main variables that had the 
biggest effects on solvent flux and solute rejection were 
determined to be membrane composition and the degree of 
polymer swelling. It was discovered that raising the catalyst 
concentration has the dual effects of raising rejection and 
lowering flux. By adjusting the catalyst amount used during 
manufacturing, which directly affected the maximum amount of 
crosslinking that could form, the effective pore size of the 
membrane could also be regulated. Solvents with a solubility 
parameter near to that of the polymer showed the greatest 
polymer swelling. All the models tested were in close agreement, 
but the solution diffusion model for flow predictions and the 
convection diffusion model for rejection predictions provided 
the most accurate forecasts of the membrane transport 
mechanism. The swollen polymer matrix, which permits both 
convective and diffusive transport, was hypothesised to be the 
cause of this.

A quick and efficient solvent treatment approach was created for 
the preparation of porous membranes with a customizable 
morphology for vanadium flow battery applications. Poly (ether 
sulfone) membranes with well-controllable pore size and pore 
size distribution can be successfully produced by using the
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solvent treatment approach. The highest values additionally
reported for porous uncharged membranes were attained with
an exceptional Vanadium Flow Battery (VFB) performance, with
a Coulomb efficiency of over 99% and an energy efficiency of

over 90%. The concept provides a completely new, upfront, and
affordable method for creating high-performance porous
membranes for VFB applications.
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