
P R O G R A M  S C H E D U L E



42

WEDNESDAY POSTER SESSION 5:20 - 8:20PM, BLUEGRASS BALLROOM

G
ra

ph
en

e 
an

d 
R

el
at

ed
  

M
at

er
ia

ls
N

an
oc

ar
bo

n-
ba

se
d 

Fi
be

rs
  

an
d 

N
an

oc
om

po
si

te
s

20 Structural integrity of polyelectrolyte/graphene oxide layer-by-layer assemblies in concentrated  
aqueous solutions Szabo

50 The synthesis of micro and nanodiamonds by oxygen-acetylene torch method Partizan
72 SERS spectra of rhodamine using Ag nanoparticles photodeposited onto graphene oxide thin films Costa
112 The role of carbon nanotube-graphene hybrid structure for high performance LED Seo
116 Electrochemically Desulfurized Molybdenum Disulfide (MoS2) - Graphene Aerogel Composites As  

Highly-E�cient Electrocatalysts for Hydrogen Production Gupta
117 Novel Fabrication for Graphene Oxide/Polymer-based Thin Film Composite Membranes with Enhanced  

Filtration and Antifouling Characteristics Gupta
118 Graphene-mediated Surface Enhanced Raman Spectroscopy for Detection of Biomolecules and DNA  

Hybridization Gupta
151 The impact of sonication on graphene oxide's physicochemical properties and nanofiltration performance of 

covalently crosslinked membranes Kandjou
180 Flexible Microsupercapacitors with Flash Lamp Processed Graphene-Carbon Nanotube Electrodes  Kim
237.1 1 electron paramagnetic resonance in graphene structures Baitimbetova
243 Graphene reactions with water and carbon dioxide on armchair sites Oyarzún
359 Hybrid Graphene oxide-Zirconium oxocluster polymer for  fluoride removal: Synthesis, characterization and 

water treatment. Pérez-Tavares
370 Molecular-Scale Graphene Oxidation and Pitting Dynamics Schmitt
384 Electronic and magnetic properties of graphene oxide /Fe2O3 nanocomposites Idisi
396 Advanced Bioinspired Membranes from Biological Ion Channel Confined into Polymeric Cylindrical Nanopores 

for Enhanced Filtration Gupta
406 HREELS measurements of the phonon dispersion for graphene Singh
460 DFT study on the conversion of methane to benzene during CVI. Li
479 Challenges in Graphene Nanopore- (Nanowindow)-based Molecular Separations: A Critical  

Review Vallejos-Burgos
490 Method of graphene synthesis in the combined flame Lesbayev
513 Nitrogen Doped Functionalized Graphene as Sustainable Photocatalyst for Visible Light Induced Overall Water 

Splitting Tripathi
526 Green exfoliation of graphene nanosheets based on freezing induced volumetric expansion of carbonated  

water Kaur
527 Nature-inspired, Graphene-wrapped 3D MoS2 Ultrathin Microflower Architecture as a High-Performance Anode 

Material for Sodium-Ion Batteries Anwer
533 Electrical properties of MOFs/GO composites Devautour-Vinot
537 Chemically Hydrogenated Graphene for Solid-State Hydrogen Storage Applications Morse
540 Low Energy Electron Transparency of Graphene and Doped-Graphene via Electron Energy  

Analyzer Belayneh

14 E�ect of Filler Size in a Graphene-Anthracene Carbon-Carbon Composite Vander Wal
28 Creation of nano- and micro- spaces in carbons and lording dissimilar materials by electrospinning Oshida
65 Synthesis of novel nanocomposite of activated Kaolinite with various proportions of modified carbon nanotube 

for improved adsorption of heavy metals at very low concentration from water Yadav
74 Electrospun Lignin-based Carbon Nanofiber Tows Yi
114 Engineered Nanocomposite Materials Properties through Embedding of Smaller Nanoparticles in a Polymer 

Matrix Gupta
143 Preparation of Carbon Nanofiber Using Chlorinated PVC/Isotropic Pitch Mixed Solutions by  

Electrospinning Ryu

165 Influence of carbon nanotube fillers on change of mechanical properties of polyimide composite films
Yar-Mukhamedova

09390296V
Resaltado



THE IMPACT OF SONICATION ON GRAPHENE OXIDE’S PHYSICOCHEMICAL 
PROPERTIES AND NANOFILTRATION PERFORMANCE OF COVALENT 

CROSSLINKED MEMBRANES

Vepika Kandjou 1*, Jose M. Munuera 2, Beatriz Acevedo 1, Juan Ignacio Paredes 2 and Sonia 
Melendi-Espina 1

1 Engineering, Faculty of Science. University of East Anglia, Norwich, England (UK)
2 Instituto Nacional del Carbón, (INCAR), CISC, Apartado 73, 33080 Oviedo, Spain

*Presenting author’s e-mail: v.kandjou@uea.ac.uk

Introduction
Fuelled by its ease of fabrication, hydrophilicity and chemical robustness, graphene oxide (GO) is 
emerging as a promising versatile next generation nanomaterial. This makes it a reasonable 
graphene substitute in several applications including separation membranes. Prior to fabrication 
into applicable thin films and membranes via dispersion-needing fabrication techniques, GO is 
often sonicated to enhance the individuality and dispersion of its nanosheets in aqueous and polar 
solvent solutions. However, it has been established that sonication comes with the alteration of the 
physical and chemical features of GO to an extent [1]. This study thus looks co-currently into the
impact of preparatory GO sonication durations onto its physicochemical properties together with 
its impact on the nanofiltration performance of crosslinked GO membranes in water purification.

The establishment of a relation between the sonication duration of GO dispersion and the overall 
nanofiltration performance of the fabricated crosslinker was mainly significant in deriving the 
ideal sonication duration. This is further established through key characterisations of differently 
sonicated GO samples to determine the change in physical and chemical quality content of the 
samples as the sonication duration increases.

Materials and Methods
GO powder was purchased from Graphenea (product code: C28/GOB02/Pw, Gipuzkoa, Spain). 
The membranes were supported by fibrous 0.2 µm pore sized, 47 mm diameter poly (acrylonitrile) 
(PAN) filter substrates from Sterlitech Corporation (Washington, USA).The crosslinker, p-
phenylenediamine (PPD powder, product code: P6001) and methylene blue (MB, 
C16H18ClN3.3H2O, >99% purity; product code: M9140) were all purchased from Sigma Aldrich 
(Haverhill, UK). A bath type sonicator (Fisherbrand FB1505, Elmasonic S30H) was used to 
prepare samples under different sonication durations (30, 60, 120 and 180 minutes).

Following the PAN substrate pre-treatment, crosslinked membranes were fabricated using the 
schematic in figure 1;

Membrane performance for each of the fabricated membranes on the other hand was evaluated by 
the separation of 10 mg/l of methylene blue solution in a homemade lab scale nanofiltration device.



Figure 1. Dip-assisted layer by layer fabrication schematic

Results and Discussion
A general relation between sonication duration and change in the physicochemical properties of 
GO was established. An alteration of the epoxy and carboxylic functional groups composition in 
GO was also observed with increasing sonication duration. Physically, a reduction in lateral size 
and aspect ratio of the fabricated GO nanosheets was observed with increased sonication time. The 
influence of sonication onto the performance of the membranes is apparent and up to 98.2% 
rejection of MB was achieved at longer sonication time relative to only 59.8% for the unsonicated 
samples (figure 2).

Figure 2. Methylene blue rejection of the differently sonicated membranes
Conclusions
Successful fabrication of differently crosslinked membranes to determine optimum sonication duration was achieved. 
Membrane performance increased with an increase in sonication duration plateauing at 60 minutes of sonication.
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