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MOSTAFA DEHGHANI

CHEMICAL ENGINEERING, MONASH UNIVERSITY

Mostafa completed his Bachelor of Science in Chemical Engineering (gas treatment) in 2014 from Kermanshah
University of Technology (KUT), Iran. In 2016, He received his Master of Science in Separation Processes from
University of Kashan, Iran. He is currently working on his PhD under supervision of Associate Professor Warren
Batchelor and Professor Mark Banaszak Holl at Monash University, Australia. His research will investigate
cellulose nanofiber composites for wastewater treatment by modification of these materials using the oxide
materials. By using these materials as the separator, the wastewater treatment procedure will be undertaken.
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CELLULOSE NANOFIBER-NANOMATERIALS FOR WASTEWATER TREATMENT USING PHOTO

DEGRADATION
Mostafa Dehghanit, Humayun Nadeem?, Mark Banaszak Holl?, Warren Batchelor*
! Bioresource Processing Research Institute of Australia (BioPRIA), Department of Chemical Engineering,
Monash University, Clayton 3800, Australia
2 Department of Chemical Engineering, Monash University, Clayton 3800, Australia

E-mail: Warren.Batchelor@monash.edu

Persistent Organic Pollutants (POPs) are compounds in water that are resistant to the environmental degradation
through chemical, biological, and photolytic processest. Although novel technologies have been developed in
recent years, there is still a need of developing new materials that might reduce the pollutants in an
environmentally friendly way, and requiring the minimum energy input. In this study, cellulose nanofiber-Zinc
oxide composites has been synthesized and optimizing the composite in a way to have both degradation optimized
and economical affordable aspects of these composites. The main focus of this project is to investigate POP
degradation (such as dye removal) of wastewater treatment using different types of cellulose nanofiber/ZnO
composites, and improve mechanical and thermal properties of them, and generally use the mentioned composites
as barrier layers for above mentioned usage. Then, one of the main goals of this study is to remove the methylene
blue (as a standard) from water natural sunlight, which has not been done ever using non-hazardous composite
and/or biodegradable materials.

SEM, FTIR, UV-Vis, SAXS and other analysis are being used to further characterise the physical structure and
chemical composition. This project will provide a proof-of-concept of a simplistic, eco-friendly and industrially
scalable approach to synthesize extremely efficient and porous ZnO/CNF photocatalysts for the degradation of
organics in wastewater.
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RUJING HOU
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2017-today: PhD Monash University chemical engineering.Membrane for gas separation.2013-2016: master,
Shanghai Normal University,chemical engineering, photo catalytic for wastewater treatment.

COMPATIBILITY IN MMMS FOR GAS SEPARATION
Rujing Hou?!, Stefan J.D. Smith,*?, Huanting Wang!, Matthew Hill'?*
! Monash Centre for Membrane Innovation, Monash University, Clayton 3169, Australia
2 CSIRO, Bag 10, Clayton South, Victoria 3169, Australia

E-mail: Rujing.hou@monash.edu

Membrane technology for gas separation has become a highly active area of research due to the intrinsic energy
efficiency of membrane-based separations, a major advantage over distillation and adsorption methods*. Within
this popular area of research, Mixed Matrix Membranes (MMMS) are often highlighted as particularly exciting as
they can combine the properties of a structurally bespoke synthetic nanoparticle with the stability of a polymer-
based membrane?. Although the trade-off relationship between permeability and selectivity is most often reported
as one of the challenges that impede the application of such membranes, recent work has shown the compatibility
between polymer matrix and filler material is a key determining factor for MMM properties®.

In this presentation, our work examine the effect of solvent types*, additives size and molecular weight, and the
effect of post-synthetic treatments on MMM properties will be discussed. Results show that solvents, molecular
weight and post-synthetic UV irradiation and thermal treatments all affect the polymer-additive interaction and
material properties, particularly near surfaces. These effects have been elucidated by electron microscopy, SEM
images, rheology of casting solutions, and other advanced characterisation methods. As a result, our findings
provide guidance for the future work including down-selecting promising MMM combinations such as solvent
choice, and effective post-production treatments.
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YANG LI
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I received my bachelor of Environmental Science at Hunan University in 2013, and a Master degree in
Environmental Engineering from University of Science and Technology of China. I joined Monash University as
a PhD student in November 2016, under the guidance of Prof. Xiwang Zhang. I'm currently working on synthesis
of novel membranes using 2D materials.

MILD-ANNEALING REDUCED GRAPHENE OXIDE MEMBRANE FOR NANOFILTRATION
Yang Li?%, Shi Yuan?, Yun Xia?, Xiwang Zhang %*
! Department of Chemical Engineering, Monash University, Vic 3800, Australia
E-mail: Yang.Li@monash.edu
In this work, we demonstrated for the first time the feasibility of the mild-thermal annealing for partially reducing
graphene oxide (GO) membranes, to create more ordered two-dimensional (2D) laminar channels for
nanofiltration. The change of the physicochemical properties of GO membranes during the mild annealing process
was systematically characterized. Results show mild annealing not only stabilized graphene oxide membranes by
transforming the oxygen functional groups and narrowing the laminar channels of the GO membranes but also
enable tunable salt rejection of the resultant membranes. Compared to rGO membranes thermally treated at high
temperature (HRGO), the mild annealing reduced GO membrane (MRGO) showed achieved higher water
permeability and enhanced rejection of Na,SO4 owing to its more ordered laminar structure. This work sheds
light on the preparing of GO-based membranes as well as the transport mechanism within 2D laminar channels.
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Figure 1: Schematic of water transport and salt rejection through 2D channel in (a-b) MRGO and (c-d) HRGO
membranes.
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My field of research is related to nano catalysis, waste water treatment, synthesis, characterisations and application
investigation of nanomaterials. My PhD project focuses on characterisation and depth filtration performance of
cellulose-mesoporous nanomaterial composites.

MESOPOROUS SILICA- NANOFIBRILLATED CELLULOSE COMPOSITES FOR HIGH

PERFORMANCE DEPTH FILTRATION
Seyedeh Simin Miri'*, Warren batchelor?, Philip Andrews?
! BioResource Processing Research Institute of Australia (BioPRIA), Department of Chemical Engineering,
Monash University, Clayton, 3800, Victoria, Australia.
2 School of Chemistry Monash University Clayton, Melbourne, VIC 3800 (Australia).

E-mail: simin.miri@monash.edu

Removing hazardous accumulative pollutants in effluents is one of the serious concerns of modern industries due
to their harmful impacts on ecosystems and living organisms®. Mesoporous materials have strong adsorption
capacity because of their high surface area and porosity?. In order to have both of filtration and adsorption
capacities in water treatment systems, nanofiberillated cellulose (NFC) can be applied to provide hybrid matrix
with depth filtration performance. The research aim is to provide composites of NFC-mesoporous silica
nanoparticles (MSNS) via in-situ process to investigate the impact of mesoporous structure in NFC network and
their adsorption capacity for dye removal. BET analysis was used to evaluate the changes of surface area, pore
volume, and pore size distributions in sheet and aerogel forms. The best surface area of NFC-MSNs aerogel
composite (567 m?/g) compared to its sheet and microfibrillated cellulose (MFC) composites (67 m?/g) was
obtained by in-situ formation of MSN particles within the NFC matrix and then forming the composite into an
aerogel via freeze-drying. According to SEM images, preparing nanocomposites by NFC led to smaller particles
sizes and narrower size distribution than MFC-MSNs composites. Also, saturated adsorption of NFC-MSNs
aerogel for the tested cationic dye was higher (136 mg/g) compared to the anionic one in the depth filtration test.
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carbon dioxide sorption at ambient and elevated temperatures. Journal of Materials Chemistry A 2017, (5) 7462-7473.

SHAIK NAZIA
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I Miss. Shaik Nazia who has contributed well during my brief career so far in Membrane Science and Technology.
I have received an award “Gandhian Young Technological Innovation (GYTI) Award 20177, for Cutting Edge
Innovations in Membrane Technology. She was awarded as “JRF scholarship from RMIT”, Australia on October
2016. My publication includes one paper in reputed Journal of Separation and Purification Technology and 3 book
Chapters. | have experienced complete water analysis, synthesis and characterization of polymeric membranes for
wastewater treatment using both synthesized and commercial membranes. | have bestowed with 20 citations for
her paper.

RECYCLING TEXTILE MILL EFFLUENT USING FLAT SHEET MEMBRANES FABRICATED BY

DIFFERENT PHASE INVERSION TECHNIQUES
L. 2"Nazia, S., ?Veeriah Jegatheesan, Suresh K Bharagava, & *Sridhar, S, S. Shurthi?
"$3644220@student.rmit.edu.au, RMIT, Australia
!Membrane Separations Laboratory, Chemical Engineering Division, CSIR-Indian Institute of Chemical
Technology, Hyderabad — 500007, India
2School of Engineering, RMIT University, Melbourne, VIC 3000, Australia
3School of Science, RMIT University, Melbourne, VIC 3000, Australia

A major environmental strain due to the shortage of water will be one of the biggest concerns in the coming eras.
Thus, recycling effluent generated by various industrial processes should be given priority. Textile mills are major
consumers of water and produce significant amounts of effluent which contain dyes, salts and other chemicals. A
robust treatment system is required if this effluent is to be treated for the purpose of recycling. Membranes play a
vital role in the treatment of those effluent and producing membranes which are effective in treating textile effluent
is essential. The approach of the present work is based on the use of a polymer with compatible solvent for the
preparation of flat sheet membranes which were then used to treat textile effluent. Different solvents, namely N-
Methyl-2 pyrrolidone (NMP), Dimethylformamide (DMF) Dimethylacetamide (DMAC) were used to fabricate
flat sheet membranes through different phase separation techniques. The Phase separation techniques used were
(i) non-solvent induced phase separation (NIPS), (ii) vapor induced phase separation, and (iii) (VIPS) and NIPS
coupled with VIPS. The effects of preparation parameters such as evaporation time, polymer concentration and
presence of pore formers were evaluated.

Keywords: polymer, solvents, Phase separation techniques, Evaporation Time, Polymer Concentration
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RUOSANG QIU

CHEMICAL ENGINEERING, MONASH UNIVERSITY

Ruosang Qiu is a 3rd year PhD student in the Department of Chemical Engineering at Monash University. She
received BE, BA and ME from Xiamen University in China. Her research experience includes 2D nanomaterial -
based membrane filtration process in Molecular Dynamics simulation, peptide adsorption process in Monte Carlo
simulation, spray drying process in CFD simulation and synthetic biology in E. coli bioreactor.

EFFECTS OF EDGE FUNCTIONAL GROUPS ON SALT REJECTION BY GRAPHENE OXIDE

MEMBRANES
Ruosang Qiu?, Jie Xiao?, Xiao Dong Chen?, Cordelia Selomulya®, Meng Wai Woo**, Xiwang Zhang**
! Department of Chemical Engineering, Monash University, Australia
2China-Australia Joint Research Centre in Future Dairy Manufacturing, School of Chemical and Environmental
Engineering, Soochow University, PR China

E-mail: ruosang.qiu@monash.edu

Graphene oxide (GO)-based membranes have good potential for industrial water treatment applications®. They
have a unique layer-by-layer structure that can perform high water permeance with great salt rejection?. Limited
by poor understanding of the effects of different kinds of edge functional groups, who theoretically influence the
membrane NaCl/water selectivity, membrane functionalization for improving desalination efficiency is still kept
in black box. For accurately elucidating the rejection effect acted by different kinds of edge functional groups,
molecular dynamics simulation was used in this study.

Carboxyl, hydroxyl and hydrogen edge functional groups were chosen for comparison on their desalination
properties®*. Membrane overall rejection performance was investigated with non-equilibrium model, while
detailed ion condition inside the membranes was investigated with single ion model. The entrances of inter-layer
channels were firstly identified as the main rejection locations inside the membrane. Edge volumetric blockage
effect, which is COOH>OH>H, was the dominated effect on the absolute NaCl rejection performance. The OH-
edge was then be observed that it could decrease the NaCl/water selectivity to the same level as the H-edge was
in through a uniquely “ion pulling” effect. Moreover, the tight OH and H edge functionalized membranes showed
preferential Na* and CI- rejections, respectively. This preference lead to a cycle of charging and neutralizing the
penetrant reservoir throughout the filtration process. The mechanisms observed in this work develops molecular
insight into water desalination that provides basic knowledge for proposing strategies for better desalination
efficiency.
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| am PhD student, studying at RMIT University. My research work focused on modification and fabrication of
membrane for the treatment of wastewater. Modification of polymeric membranes such as PVDf,PSf and PES
using TiO2 nano particles helps to overcome the problem of fouling in membrane as well as increase the
membrane efficiency. | have completed by master degree from India in advance oxidation process for
wastewater treatment.

INVESTIGATING THE EFFECT OF SOLVENTS ON PVDF-T102, MEMBRANE FABRICATED BY

NON-SOLVENT INDUCED PHASE SEPARATION METHOD
Shruti Sakarkar®, Shobha Muthukumaran? and Veeriah Jegatheesan®
13 School of Engineering, RMIT University, Melbourne, VIC 3000, Australia
2 College of Engineering and Science, Victoria University, Melbourne, VIC 8001, Australia?
*Corresponding author: s3584003@student.rmit.edu.au

Catalytic membrane process combining membrane separation and photocatalytic degradation in single unit. The
incorporation of TiO; nanoparticles into the membrane matrix helps to utilize the photocatalytic functionality of
TiO2 while avoiding the necessity to recover it from the treated effluent efficiently. This study investigates the
effect of solvents and their mixture on the fabrication of PVDF-TiO ultrafiltration membrane'2. Three different
solvents such as Dimethylacetamide, Dimethylformamide, n-Methyl-2-pyrrolidone used to fabricate flat sheet
PVDF-TiO, membrane without any pore forming agent by non-solvent induced phase separation method. It is
observed that the porosity of the mixed solvent increases slightly than membrane prepared with single solvent.
Due to the miscibility of solvents with each other, the mixed solvent possesses sponge like structure whereas the
single solvent has finger like structure in the membrane3. TiO; also helps to improve the surface morphology of
membrane shifting towards more hydrophilic in nature. 50% mixed solvent concentration of Dimethylacetamide
and N-Methyl-2-pyrrolidone improves the permeability and flux of PVDF-TiO, membrane. The analysis revealed
that the interaction between the PVDF polymer, TiO, photocatalyst particles and mixed solvent provided better
mechanical properties to the membrane.

Keywords: PVDF-TiO, membrane, photocatalytic membrane, solvent
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Areeb received his double Master degree in Chemical and Environmental Engineering from Malaysia in 2016.
After finishing his Master degree, he moved to Finland to work on resource recovery (N & P) project from
wastewater funded by EU. Prior to his Master, he was working in Shell Oils as a Technical Support Engineer for
oil exploration based in Pakistan and United Arab Emirates. In March 2017, he joined Matthew Hill group as a
PhD student focusing on design and fabrication of new materials for Li-S batteries.

FUNCTIONALIZED POROUS INTERLAYERS FOR LI-S BATTERIES

Improved batteries are the centrepiece to enabling continuous usage of electricity derived from intermittent
sources. New battery chemistries such as Li-S systems are attractive due to their potential 10-fold increase in
gravimetric capacity when compared to existing Lithium ion technology, but suffer from a lack of cycling stability,
in part due to incomplete reduction of sulfur, and polysulphides consequently blocking pores of separator.
Recently it was discovered that porous additives in membranes improve the performance of Li-S battery system.
Here, we examine whether the interaction of funtionalized porous aromatic framework (SPAF) can lead to
improved cyclability over time. This system delivered an exceptional attain specific capacity of 1400 mAhg-1 at
0.2 C with a capacity retention of 99 %, well in advance of the native separator. The mechanism of polysulfide
diffusion was monitored with an array of techniques revealing encouraging selectivity and high transport rates.
The results indicate a new means to stabilise Li-S batteries, and a new field of application for membranes in
batteries.




