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MESSAGE BY THE PRESIDENT
Dear membrane community!
The COVID-19 pandemic wreaked havoc
across the globe throughout the year
2020 which also set the course of academia and research to extraordinary devastation. However, it equally set forth the
challenges for the researchers to mold
their objectives towards performance
excellence. We do hope that the year 2021
will bring the educational and scientiﬁc
activities back to classrooms, laboratories, and industries.
I am honored and humbled to serve as president of the Pakistan
Membrane Society (PMS) for the years 2020 and 2021. The beauty of the
PMS is that our members are from a wide range of engineering and
science disciplines which is one of the society’s key strengths. PMS offers
an intellectually engaging environment where members can beneﬁt
from the interdisciplinary collaborative networks, mentorship, and
academic/industrial support/training that can sustain an academic
career. Our goal is to further expand the PMS across the country and to
recognize it with the regional and world’s membrane societies.
We have a lot to contribute. Over the coming years, for example, there
will be increasing demand from industry and entrepreneurs for insights
to adopt the membrane technology for the welfare of the common
people. In education and practice, the PMS is committed to providing
guidance and ideas that can help to shape better policies for the
academic and industrial growth in the national economy. I am conﬁdent
that PMS can achieve the goal of its further expansion across the country
and the Pakistani membrane community across the globe.
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Through our successful annual conferences and other interactive
events, as a learned society, we continue to provide a stimulating
environment to bring membrane technology from laboratory to
industry. The presentations, interactions, and awards from and for the
students are an important part of PMS. We have planned several
activities for the members during the year 2021. It includes the Annual
meeting of Pakistan Congress on Membranes and Membrane Processes
(PCOM 2021), interactive workshops, seminars, and invited lectures from
distinguished experts working in Pakistan and abroad from academia
and industry. We will also offer travel grants and excellence awards
speciﬁcally for students.
PMS is driven by its volunteer members. I am blessed with a dedicated
team that cares about its standing and contributes selﬂessly to creating
opportunities for the betterment and advancement of membrane
applications in industry and academia. We will do our best to make you
proud of your association with the Society. It has been an honor to work
under the advisory board comprising Dr. Asad Ullah Khan, Dr. Arshad
Hussain, Dr. Asif Ali Qaiser, and Dr. Saeed Gul. With their valuable
experience and dedication, I am conﬁdent that PMS can achieve the
goal for its expansion and to bring membrane technology to be adopted
more widely in the industry and society for the advancement and
beneﬁts of mankind.
So, let us work together with a myriad of challenges and opportunities
through what we can provide best to serve society through education,
training, and research. I look forward to seeing you on campus activities
again soon.
Wishing you all the best
Mohammad Younas
President
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PMS NEWS AND ACTIVITIES
The Pakistan Membrane Society (PMS) has grown tremendously in the
past years to become a nexus of membrane science and technology
activities in Pakistan. PMS is actively engaged in promoting collaborative
engagements across the community to disseminate membrane
technology to end users. PMS provides an open forum for transferring
and sharing technologies as well as capabilities within the members,
industries and high education organizations. To achieve these goals and
objectives, PMS has taken a number of steps in the past year. A short,
summarized report of PMS news and activities is presented here.

EXECUTIVE COUNCIL ELECTION
The Executive Council of the PMS deals with all policy matters; it shall
conduct and manage all PMS business activities. The council members
are elected for a term of two years by all members of the PMS. The 2nd
PMS executive council election for (2020-22) were held on July 23, 2020
during a general body meeting. As an outcome of these elections,
executive Council (2020-22) members was elected, whose details are
mentioned in the previous section.

INTERNATIONAL CONFERENCE ON MEMBRANE
SCIENCE & TECHNOLOGY (ICM 2020)
An international conference on membrane science & technology (ICM
2020) was held on July 21-23, 2020. Due to the limitations enforced by the
COVID-19 pandemic, the conference was organized virtually over Zoom
platform. ICM 2020 was organized to provide an international forum for
the presentation of technological advances, latest research and policies
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in the ﬁelds of theoretical, experimental,
and applied aspects of membrane
separation and puriﬁcation processes.
The conference received tremendous
reception by the global membrane
community in general and Pakistani
membranalogists in particular. The
event provided an excellent platform for
idea sharing and future collaborations
both
at
student-student
and
institute-institute level. Contributions to
ICM 2020 were addressed through
plenary talks, keynote presentations,
invited papers, oral talks and poster
sessions.
Almost 200 participants registered for ICM2020 across the globe. We
received more than 60 abstracts for participation in the technical
program of the conference. The technical committee reviewed all the
abstracts enthusiastically and found that all the contributions are
excellent and innovative in the ﬁeld of membrane science and
technology, however, due to time constraints, only 22 abstracts were
selected for oral and rest for poster presentations. An overwhelming
response from the contributors indicates that the membrane
community is rapidly growing in Pakistan.
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PMS WEBINAR SERIES
As organizations and people worldwide attempt to navigate these
unprecedented times, PMS decided to engage the global membrane
community through a series of webinars on membrane science and
technology. These webinars are carefully designed with a distinct
theme. Webinars are delivered by Pakistani as well as International
researchers and experts with areas of research and expertise relevant to
the Membrane Technology. They are aimed to provide an opportunity to
both the presenters to showcase their cutting edge research and
listeners to learn and network with leading experts in the ﬁeld.
The ﬁrst of this series of webinars was held on September 28, 2020, by Dr.
Niaz Ali Khan from Tianjin University, China. The title of the webinar was,
"Covalent organic frameworks based next generation Membrane
Systems for Industrial Applications”. The webinar received an excellent
response from the membrane community with more than a hundred
participants showed up at the online platform. Dr. Khan gave a brief
introduction to the mixed matrix membranes (MMMs) as a promising
approach to address the low membrane permeability and selectivity
issue by incorporating ﬁllers in the polymer matrix. He explained the role
of two-dimensional crystalline polymers called covalent organic
frameworks (COFs) and non-crystalline conjugated microporous
polymers (CMPs) that have attained tremendous interest due to their
ordered-framework structure. COFs and CMPs both have unique
structural aspects such as intrinsic, uniform and tunable pores
representing themselves as suitable materials for advanced
next-generation membrane system. He presented their novel work on
pure COF and CMP membranes as well as addition of COF as ﬁllers in the
preparation of MMMs.
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PMS AWARDS
PMS values its young members and is always striving to provide them
with opportunities to excel in membrane technology. PMS also offer a
platform for a healthy competition among young researchers and
recognizes their accomplishments and achievements through awards
and certiﬁcates. Recently, PMS launched the student awards, presented
annually to the outstanding graduate students in membrane science
and technology. The following awards will be given to the recipients of
the PMS 2021 awards.

~ 02 PhD Theses awards
~ 02 Masters Theses awards
~ 03 Best paper awards
Recipients will give an oral presentation during a special award session
at the 2021 annual PMS Meeting.

PMS NEWS
UET Peshawar researchers published high-impact
review work in the leading journal
The researchers from Membrane Group @ UET Peshawar recently
published a review article entitled Recent progress and remaining
challenges in post-combustion CO2 capture using metal-organic
frameworks (MOF) in the prestigious Journal of Progress in Energy and
Combustion Science (Impact factor: 29). This is the highest impact
factor journal publication with Pakistani afﬁliation in the ﬁeld of
membrane and technology. This work reﬂects the high-quality research
carried out in Pakistan.
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Footsteps of Pakistani researchers in the editorial board
of leading journals
Leading researchers from PMS have been invited to serve as guest
editors of different journals. These guest editors will coordinate special
issues in the ﬁeld of membrane technology.

~ Dr. Sikander Raﬁq

Guest Editor in Advances in Polymer Technology,
Hindawi- Wiley (I.F 1.539)
Editor in Membranes, MDPI (I.F 3.094)

~ Dr. Asim Laeeq Khan

Guest Editor for a special issue in Frontiers in Energy
Research
Guest Editor for a special issue in Journal of Membrane
Science

Pak-China joint research project PSF NSFC visit
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EXPERT’S PRESPECTIVE
GEOPOLYMERIC MEMBRANES
A potential low cost membranes utilizing waste as raw
materials
Saeed Gul
Department of chemical
Engineering
University of Engineering and
Technology, Peshawar, Pakistan

Ceramic membranes are considered superior over polymeric
membranes because of chemical and thermal stability, physical
strength, and a longer operational life. However, ceramic membranes
are expensive due to raw materials such as alumina, zirconia and titania
and needs high sintering temperature above 1100 °C which makes the
ceramic membrane synthesis very energy intensive and costly.
Geopolymerization is a chemical processes that involves the reaction of
aluminosilicates with aqueous alkaline solutions to produce a class of
inorganic binders called geopolymers. The term Geopolymerization was
ﬁrst coined by Joseph Davidovits, a French materials scientist for the ﬁre
resistance inorganic polymers for construction purposes as green
concrete and other applications.
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Geopolymer products have recently been demonstrated to have
signiﬁcant commercial and technological potential because of their low
cost, high strength, alkali resistance, free-sintering and easy synthesis.
This method is also getting attraction for the synthesis of geopolymeric
membranes. Along with the beneﬁts of sintering-free synthesis, it also
utilizes low cost raw materials i.e. metakaolin. Fly ash which is a waste of
coal power plants are also used as raw material which makes the membrane synthesis very cost effective and environment friendly. The synthesis method is shown in ﬁgure 1. In the start, membranes with thicknesses
of 10 mm were prepared, however, by improving the mechanical
strength, now it is possible to synthesize 2 mm self-supporting membranes.

Schematic of synthesis and coating of geopolymeric membrane
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The geopolymeric membranes have been used mostly as microﬁltration
membranes for wastewater treatments. Hydrogen peroxide and other
pore forming agents have also been used to increase the porosity of the
membrane while surfactants have been used to control the pore shape
in geopolymeric membranes. We have been able to synthesize the
geopolymeric TFC membrane by GO coating on the geopolymeric
support for use in forward osmosis applications. Our calculations shows
that compared to the conventional ceramic membranes the
geopolymeric membranes can be prepared with 80 % less energy
consumption and more than 90 % can be saved in the raw material cost.
However, more investigation is still needed for controlling the pore size
and improving the stability of the coating on the geopolymeric
substrate. Due to high temperature resistance and resistance to harsh
environments, there is a huge potential for researchers to explore the
new applications for geopolymeric membranes.

(i)

(ii)

Visit of geopolymer membrane UET Peshawar group to
(i) COMSATS and (ii) NUST
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HIGHLIGHTS FROM RESEARCH
GROUPS
Pakistan Membrane Society plays the role of an umbrella for several
membrane research groups working in different universities in Pakistan.
These research groups are actively engaged in the development of
membrane science and technology in the country. Most of these
research groups hold major national and international grants with a
good number of graduate students working on the execution of these
projects. This section of newsletter, we will summarize the news,
activities, and achievements of selected membrane research groups in
Pakistan.
In this ﬁrst edition of PMS Newsletter we emphasis to highlight some of
the emerging research groups of Membrane Technology with their
achievements in short period of time in Pakistan.

MEMBRANE RESEARCH GROUP AT UET PESHAWAR
The membrane research group
at the University of Engineering &
Technology, Peshawar, is one of
the most active group with two
of the most proliﬁc researchers
heading
this
group,
Dr.
Muhammad Younas and Dr.
Saeed Gul. The primary focus of
this research group is on
membrane development and
modelling
using
COMSOL
Multiphysics.
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HIGHLIGHTS FROM RESEARCH
GROUPS
ACHIEVEMENTS BY THE GROUP
Three (03) doctoral students successfully graduated in the past year.
These doctoral theses were on:
~
Computational Fluid Dynamics modeling and simulation of hollow
ﬁber membrane contactors for liquid-liquid extraction. (completed)
~
Performance evaluation of membrane contactor for the
concentration of fruit juices through osmotic distillation. (completed)
~
Development of geopolymer membrane for fruit juice
concentration

MEMAR LAB AT SCHOOL OF CHEMICAL AND
MATERIALS ENGINEERING (SCME), NUST
School of Chemical and Materials
Engineering
(SCME)
has
state-of-the-art membrane technology
lab entitled MEMAR Lab. The lab was
established in 2014, and a number of
masters and PhD students graduated in
membrane technology. The lab is
equipped with facilities that can be
utilized to explore new dimensions in
gas separation, dialysis, and water
puriﬁcation. The lab was inaugurated by
Prof. Dr. Ahmad Fauzi Ismail, Deputy
Vice-chancellor University Technology
Malaysia (UTM). The MEMAR lab
activities are currently supervised by Dr.
Sarrah Farrukh, Dr. Zaib Jahan and Dr.
Muhammad Ahsan.
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HIGHLIGHTS FROM RESEARCH
GROUPS
ACHIEVEMENTS BY THE GROUP
In the past years, several doctoral research projects completed their
research using indigenous facilities. Few selected doctoral theses are
listed below:
~
CO2 capture from natural and ﬂue gases using polymeric
membranes (by Dr. Sarrah Farrukh)
~
Membrane module design and analysis for gas separation (by Dr.
Muhammad Ahsan)
~
Synthesis and characterization of Polymeric membranes for
dialysis applications (Dr. Hizbah Waheed)
MEMAR lab has been successful in winning several major research
grants. The selected ones are mentioned below:
~
CO2 capture from natural and ﬂue gases using polymeric
membranes (Pak-Norway project): 18.1 million Rs.
~
Exploration OF 2-D nano sheets-based composites for gas barrier
applications (NRPU-HEC): 7.1 million Rs.
~
CO2 Capture analysis of composite membrane to reduce
Hazardous Effects of CO2 on Environment (SRGP-HEC): 0.4 million Rs.
~
Mechanical Characterization of Carbon Glass ﬁber / Nanoparticles
– Epoxy Hybrid Polymeric Composites (NESCOM): 0.5 million Rs.
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GROUPS
MEMBRANE SYSTEMS RESEARCH GROUP AT CUI LAHORE
Membrane
Systems
Research
Group (MSRG) at COMSATS led by
Dr. Asim Laeeq Khan pursues both
fundamental and applied research
related to the ever-growing area of
membrane-based
liquid
and
gaseous separations. An integrated
interdisciplinary research facility on
membrane science and technology
is established at the Department of
Chemical Engineering, COMSATS
University
Islamabad,
Lahore,
Pakistan.

ACHIEVEMENTS BY THE GROUP
~

The research group won an international GCRF research grant
worth 25000 British pounds in collaboration with Dr. Faizan Ahmad from
Teesside University, UK.
~
The ﬁrst PhD student from MSRG graduated last year. There are
many others in the pipeline with expected graduation in 2021.
~
The principal investigators of MSRG were invited as editorial board
of various prestigious journals.
~
The research group is currently involved in several research
projects in membrane synthesis and application in gas separation
processes. Some of the current projects are listed below:
o Development of next-generation mixed matrix membranes for CO2
capture (13 million PKR, Funded by Higher Education Commission,
Pakistan)
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GROUPS
o Development of next generation mixed matrix membranes for CO2
capture (13 million PKR, Funded by Higher Education Commission,
Pakistan)
o Metal organic frameworks based mixed matrix membranes for
syngas processing (04 million PKR, Funded by Higher Education
Commission, Pakistan)
o Functionalized polymeric membranes for CO2 capture (2.2 million
PKR, Funded by Pakistan Science Foundation
o Functionalized ionic liquids-based membranes for gas separation
(Funded by Higher Education Commission, Pakistan)

MEMBRANE RESEARCH AT LAHORE SCHOOL OF ECONOMICS(LSE)
The membrane research group at the Lahore School of Economics is one
of the recently established research groups under Dr. Rahma Tamime.
The major focus of this research group is on membrane development for
important industrial separations including water and wastewater treatment, gas separation, fouling control and pervaporation.

ACHIEVEMENTS BY THE GROUP
Several M.Phil. theses were successfully completed in the last year at LSE.
A few of them are listed below:
~
Tahreem Hafeez Butt: ZIF-8 or Zn/Co-ZIF ﬁlled PIM-1 mixed matrix
membranes for separation of ethanol and butanol from aqueous
solution via pervaporation. Supervised by Dr. Rahma Tamime and Dr.
Asim Laeeq Khan
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GROUPS
~

Kiren Javid: Chlorine resistant thin ﬁlm nanocomposite
membranes containing –NH2 functionalized UiO-66. Supervised by Dr.
Rahma Tamime and Dr. Asim Laeeq Khan
~
Hadiya Amir: Synthesis, characterozation and carbon dioxide
separation performance of PIM-1 /ionic liquid (3-(trimethoxysilyl)
propan-1-aminium acetate) gel membranes. Supervised by Dr. Rahma
Tamime and Dr. Asim Laeeq Khan
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PMS EMERGING SCIENTISTS
Young researchers play a signiﬁcant role in shaping our increasingly
global and knowledge-based societies. PMS is aware of the challenges
that young researchers have to face in their professional career. PMS
provides the early-career researchers with opportunities such as
networking workshops, webinars, and trainings to equip them with
necessary tools to face these challenges. In this section, we introduce
some of our brightest young minds and their achievements. Let us hear
their story in their own words.

Dr. Amir Muhammad
Assistant Professor
Pak-Austria Fachhochschule:
Institute of Applied Sciences and
Technology (PAF-IAST), Haripur,
Pakistan

I am Dr. Amir Muhammad, working as an Assistant Professor in the
Department of Chemical and Energy Engineering of the newly
established Pak-Austria Fachhochschule: Institute of Applied Sciences
and Technology (PAF-IAST), Haripur, KPK, Pakistan. I earned my PhD
degree from University of Engineering and Technology (UET), Peshawar
in July 2019. At the same time, I worked as lecturer in the department of
Chemical Engineering of UET Peshawar. My work is on the CFD modeling
and simulation of hollow ﬁber membrane contactors (HFMCs) for
liquid-liquid extraction and gas absorption. My relationship with
membrane engineering is quite old. It started back in 2013 when I was
doing my MSc. I always loved computer simulation; from the time I was
studying in bachelor.
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When I was assigned a supervisor in my MSc, I went into his ofﬁce and
requested him to engage me in modeling and simulation related work.
My dynamic supervisor was already waiting for such a student. He
appreciated my enthusiasm for research and proposed me to do CFD
simulation of membrane-based extraction processes. When I started
studying membranes, I realized, I always wanted to apply simulation to
such processes.
I started PhD in 2015 and also my job as a lecturer in the same University.
It was really difﬁcult for me to manage my job and studies at the same
time, as at one hand I would need to do preparations for my teaching
and on the other hand, attending PhD classes and research discussion
sessions. My supervisor provided me experimental data on liquid-liquid
extraction of copper (II) using HFMCs and asked me to develop a CFD
model and then validate the results. I started searching literature and at
same time held extensive sessions with my supervisor. Though, I
developed the preliminary model in around six months, but it took me
more than a year to validate the results. After validation of model results,
I performed CFD simulations and run the model to study the effects of
various parameters on HFMC extraction efﬁciency. I also extended the
model to study membrane-based gas absorption for CO2 capture.
During the course of my PhD research, I worked in collaboration with
researchers from Iran, France and US and published some quality
articles with them. After completion of PhD, I applied in PAF-IAST, Haripur
and was selected on the post of Assistant Professor. PAF-IAST is a degree
awarding and research institute located in Mang, Haripur, KPK. The
institute concept stems from the slogan Skilling Pakistan and envisages
to create highly credible technical education infrastructure both at
tertiary and hi-tech industry levels. The institute is establishing several
research centers including Mineral Resources Engineering and Artiﬁcial
Intelligence (AI) in collaboration with several Austrian and Chinese
institute. These days I am working on application of artiﬁcial intelligence
to various membrane separation processes.
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I will collaborate with the researchers of AI center (which is in the ﬁnal
stages of completion) to use AI for solving various problems related to
membrane
separation,
particularly,
membrane
fouling
and
permeability-selectivity tradeoff.
I am thankful to Pakistan Membrane Society for providing a platform to
share my experiences as a PhD scholar and early-stage researcher with
the people working on membranes. I would love to collaborate with
Membranologists within Pakistan and abroad in potential research
areas.
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Dr. Hizba Waheed
Assistant Professor
Department of Chemistry
University of Wah, Taxila,
Pakistan

My name is Hizba Waheed, working as Assistant professor in Department
of Chemistry, University of Wah, Taxila, Pakistan and a member of the
Pakistan Membrane Society since 2020. Prior to my appointment in 2020,
I was a PhD student in School of Chemicals and Materials Engineering at
National University of Science and Technology, Islamabad, Pakistan. My
research interest is Membrane Technology, speciﬁcally, polymeric
membranes for biomedical application with special emphasis on
dialysis membranes. This part of my life is a recount of my experience
and challenges during the course of the program.
During the ﬁrst year of my PhD research, things were new and difﬁcult for
me as I was alone in my ﬁeld but slowly and steadily, I fabricated
membranes and permeation testing was done. Diffusion setups were
installed manually for dialysis application. I was the ﬁrst person at
MEMAR lab SCME, NUST whose project was on dialysis applications. I
worked hard and established lab based facilities for dialysis
applications. My supervisor Dr. Arshad Hussain and senior colleague Dr.
Sarah Farrukh helped me every possible way. During this PhD all this
hard work lead to many journal papers and one patent is under process.
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Once the experience was gained, I visited University of waterloo, Canada
on IRSIP. There I utilized new techniques for studying Bovine serum
albumin rejection and urea clearance. All my struggle and hard work
paid me back and ﬁnally I made a Cellulose polymeric membrane under
normal temperature pressure with maximum BSA rejection and highest
urea clearance. SEM, AFM and FTIR were used to characterize the
fabricated membranes. To test the membrane performance various
biocompatibility tests were conducted and membranes were teste with
blood mimic ﬂuids.
My experience of PhD research has been extremely challenging, both
technically and personally. With each discouraging event, it was easy to
lose sight of the big picture. But every single positive result pushed me to
repeat me experiments. Now I feel renewed in my excitement for
advocating for membrane technology and its applications in dialysis.
For this reason, I joined the Pakistan Membrane Society—to connect with
fellow scientists and Engineers who care about the same things I do.
If you ever ﬁnd yourself in Wah Cantt, I would love to grab a cup of tea
and chat about experiences, research, and vision!
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Engr. Zuﬁshan Shamair Attari
Research Associate
Department of Chemical
Engineering
COMSATS University Islamabad,
Lahore Campus

I am working as Research Associate in Department of Chemical
Engineering COMSATS University Islamabad, Lahore Campus since 2016.
I am a registered Engineer with Pakistan Engineering Council and also a
member of Pakistan Membrane Society and Royal Society of Chemistry
since 2020. I completed Bachelor in Chemical Engineering from NFC
Institute of Engineering and Fertilizer Research, Faisalabad in 2015 and
Masters in Chemical Engineering in 2018 from COMSATS University
Islamabad, Lahore Campus with research work in Membrane System
Research Group.
For master thesis, I did research in the ﬁeld of membrane technology
with a speciﬁc focus on post-combustion carbon capture and natural
gas sweetening and completed two research projects and a collaborative project. I prepared polymeric membranes, ionic liquids (ILs), and
metal organic frameworks (MOFs) for CO2 separation. I started with
preparation of ZIF-8 and impregnated 1-butyl-3-methylimidazolium
tetraﬂuoroborate [Bmim][BF4] in its porous structure and eventually
used them to prepare membranes with polysulfone by solution casting
method.
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In the second study, I prepared a novel IL benzimidazolium-1-acetate
[Benz][Ac] and used it to prepare supported ionic liquid membranes
with polyimide via phase inversion technique. In the collaborative work, I
prepared another novel IL (3-aminopropyl)trimethoxysilane acetate
[APTMS][Ac] to synthesize different membranes types of polysulfone
and ZIF-67 by solution casting method. After MS, I have been mentoring
incoming students in membrane synthesis procedures. I have assisted
in preparation of mixed matrix membranes using different ﬁllers and
polymers i.e. NOTT-300, BIT- 72, PIM-1 and Pebax®1657 for CO2 separation.
I have also performed research activities in Microﬂuidics group. In this
group I have worked on developing a new technology for esteriﬁcation
where thermodynamic equilibrium is manipulated to enhance the yield
of reactions using microbubble mediated mass transfer. The main focus
of this group is energy efﬁcient chemical synthesis and converting
liquid-liquid reactions to liquid-gas reactions to achieve better yield.
Here I also utilized high surface area of MOFs and chemical reactivity of
IL to further increase the yield of esteriﬁcation reactions.
Currently, I am still working in Membrane System Research Group and
Microﬂuidics Group where I am the safety ofﬁcer of the former lab and
lab manager for the latter lab. My duties involves training of new
students, lab management and research work. I have currently
published six IF articles and several are in pipeline. I also won Richard
Baker Best Thesis by Pakistan Membrane Society in 2018. I have actively
participated in various national and international conference as oral
and poster presenter every year since 2017. I am planning to continue
my research career by securing a PhD position from some foreign
university.
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PMS SPOTLIGHT
Pakistan Membrane Society plays a role of an umbrella organization for
several membrane research groups working in different Universities in
Pakistan. The various research groups associated with PMS are actively
engaged in the developing membrane science and technology in the
country. Most of these research groups hold major national and
international grants with a good number of graduate students working
on the execution of these projects. This section of the newsletter will
introduce one of our most active research groups, Membrane research
Group at University of Engineering and Technology (UET) Lahore(New
Campus) and summarize their achievements.

RESEARCH ON MEMBRANES AT UET LAHORE
(KSK CAMPUS)
Membranes system research
group has recently been
established at the department
of Chemical Engineering, UET
Lahore, KSK Campus. The
research group aims to
develop sustainable and costeffective membrane-based
solutions to challenging
seperations. The group is
equipped with the latest
membrane development equipment and provides testing facilities for
various applications, primarily for gas separation and water treatment.
The research focuses on preparing mixed matrix membranes (MMMs)
for gas separation and water treatment applications utilizing indigenous
ﬁllers such as nano clays. Another area of research is deploying a spin
coating technique of membrane fabrication to treat water.
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FACILITIES AT UET LAHORE NEW CAMPUS
~
~
~
~
~

Dead End Membrane Filtration system
Membranes Gas Separation system
Rheometer
Spin Coater
Electro spinning set-up

Dr. Sikander Raﬁq

Associate Professor,
Department of Chemical, Polymer and
Composite Materials Engineering
University of Engineering and Technology
Lahore, New Campus, Pakistan
Email Address: sikander@uet.edu.pk
Phone: +(92) 334 9819081

Dr. Asif Jamil

Assistant Professor,
Department of Chemical, Polymer and
Composite Materials Engineering
University of Engineering and Technology
Lahore, New Campus, Pakistan
Email Address: asif.jamil8@gmail.com
Phone: +(92) 321 4901860
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PMS SPOTLIGHT
OUR GRADUATE STUDENTS

Abdul Rehman
Khurram

Ali Ahmad

Alisha Tariq

Ayesha Sultan

Subhan Mehmood

Momina Zulﬁqar
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PMS SPOTLIGHT
OUR GRADUATED STUDENTS

Ayesha Ajmal

Usama Arshad

Shoaib Babar

UNDERGRADUATE STUDENTS

Ehtisham Ali

Awais Ahmad

Zain Ali
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GROUP NEWS
Ms. Sidra Saqib, the ﬁrst PhD student of this research group,
successfully defended her doctoral thesis in February 2021. Her work
was on the development of mixed matrix membranes for CO2/CH4
using organic ﬁllers.

~

Punjab Higher Education Commission, Punjab Innovation and
Research Commission Challenge Award, CO2 separation by PILs
based novel membranes, Million Rs. 4.90/- submitted. (Sikander
Raﬁq-PI)
~
Punjab Higher Education Commission, Punjab Innovation and
Research Commission Challenge Award, Development and
Application of Electrospun nanoﬁbers for Lithium Ion Batteries. (Asif
Jamil Co-PI)
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PMS AWARDS FOR MS/PHD STUDENTS
PMS has launched the student awards, presented annually to the
outstanding graduate students in membrane science and
technology.

1.
2.
3.

Awards for 2021

Two PhD Theses Awards
Two Master Theses Awards
Three Best Paper Awards

Recipients will give an oral presentation during a special award
session at the 2021 annual PMS Meeting.
Application materials (submitted as a single PDF ﬁle) must include
the following items:
~
Two page CV describing applicant’s graduate GPA, and
research experience. The CV of the applicant, besides other relevant
information, must include the list of publications identifying the ones
in which the applicant is ﬁrst/corresponding author and poster/oral
presentations, as a presenting author.
~
Proof of studentship and PMS membership
~
One page description of the applicant’s research for
membrane science and scope/goals to upscale the current
research
~
List of publications (For the best paper award, submit a PDF ﬁle
of the paper you are applying for the award)
~
Nomination letter from the advisor

ELIGIBILITY
The applicant should have a valid PMS membership at least from
the deadline of the awards. These awards are for the students
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enrolled in Pakistani universities only. MS/PhD thesis should have
been submitted during 2019-2020 but not later than the application
deadline. Same applies for the Best Paper Award.

APPLICATION DEADLINE
The application package for all three categories must be received
as a single PDF ﬁle by March 03, 2021, to Faheem Akhtar,
faheem.akhtar@kaust.edu.sa. The Award Committee will review
applications and the decisions will be made as soon as possible
before the deadline of abstract submission for the 2021 PMS
meeting.

COMMENTS
~
~

PMS reserves the rights to solely change the application dates.
Decisions made by the committee will be ﬁnal and not
admissible to any court.
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RESEARCH PUBLICATIONS
The selected research publications by membrane groups associated
with PMS are listed below:
1.
Shamair, Zuﬁshan, Nitasha Habib, Mazhar Amjad Gilani, and Asim
Laeeq Khan. "Theoretical and experimental investigation of CO2
separation from CH4 and N2 through supported ionic liquid membranes."
Applied Energy 268 (2020): 115016.
2.
Habib, Nitasha, Zuﬁshan Shamair, Nain Tara, Abdul-Sattar Nizami,
Faheem Hassan Akhtar, Nasir M. Ahmad, Mazhar Amjad Gilani,
Muhammad Roil Bilad, and Asim Laeeq Khan. "Development of highly
permeable and selective mixed matrix membranes based on Pebax®
1657 and NOTT-300 for CO2 capture." Separation and Puriﬁcation
Technology 234 (2020): 116101.
3.
Yasmeen, Iqra, Ayesha Ilyas, Zuﬁshan Shamair, Mazhar Amjad
Gilani, Sikander Raﬁq, Muhammad Roil Bilad, and Asim Laeeq Khan.
"Synergistic effects of highly selective ionic liquid conﬁned in nanocages:
Exploiting the three component mixed matrix membranes for CO2
capture." Chemical Engineering Research and Design 155 (2020):
123-132.
4.
Saqib, Sidra, Sikander Raﬁq, Nawshad Muhammad, Asim Laeeq
Khan, Ahmad Mukhtar, Sami Ullah, Mian Hasnain Nawaz, Farrukh Jamil,
Chong Zhang, and Veeramuthu Ashokkumar. "Sustainable mixed matrix
membranes containing porphyrin and polysulfone Polymer for acid
gas separations." Journal of Hazardous Materials (2021): 125155.
5.
Saqib, Sidra, Sikander Raﬁq, Nawshad Muhammad, Asim Laeeq
Khan, Ahmad Mukhtar, Nurhayati Binti Mellon, Zakaria Man, Mian Hasnain
Nawaz, Farrukh Jamil, and Nasir M. Ahmad. "Perylene based novel mixed
matrix membranes with enhanced selective pure and mixed gases (CO2,
CH4 and N2 ) separation." Journal of Natural Gas Science and
Engineering 73 (2020): 103072.
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6.
Saqib, Sidra, Sikander Raﬁq, Nawshad Muhammad, Asim Laeeq
Khan, Ahmad Mukhtar, Nurhayati Binti Mellon, Zakaria Man, Sami Ullah,
Abdullah G. Al-Sehemi, and Farrukh Jamil. "Inﬂuence of interfacial layer
parameters on gas transport properties through modeling approach in
MWCNTs based mixed matrix composite membranes." Chemical
Engineering Science 218 (2020): 115543.
7.
Ishaq, Manzar, Mazhar Amjad Gilani, Zobila Muhammad Afzal,
Muhammad Roil Bilad, Abdul-Sattar Nizami, Mohammad Rehan, Eza
Tahir, and Asim Laeeq Khan. "Novel Poly Deep Eutectic Solvents Based
Supported Liquid Membranes for CO2 Capture." Frontiers in Energy
Research 8 (2020): 272.
8.
Bilad, Muhammad Roil, Normi Izati Mat Nawi, Divvya Dharshini
Subramaniam, Norazanita Shamsuddin, Asim Laeeq Khan, Juhana
Jaafar, and Asep Bayu Dani Nandiyanto. "Low-pressure submerged
membrane ﬁltration for potential reuse of detergent and water from
laundry wastewater." Journal of Water Process Engineering 36 (2020):
101264.
9.
Saeed, Usman, Asim Laeeq Khan, Mazhar Amjad Gilani,
Muhammad Aslam, and Asad Ullah Khan. "CO2 separation by supported
liquid membranes synthesized with natural deep eutectic solvents."
Environmental Science and Pollution Research (2020): 1-15.
10. Shakoor, Adeel, Asim Laeeq Khan, Parveen Akhter, Muhammad
Aslam, Muhammad Roil Bilad, Ibrahim M. Maafa, Konstantinos
Moustakas, Abdul-Sattar Nizami, and Murid Hussain. "CO2 from waste to
resource by developing novel mixed matrix membranes." Environmental
Science and Pollution Research (2020): 1-9.
11.
Khan, Asim Laeeq, Nitasha Habib, and Muhammad Aslam. "Metal
organic frameworks-based mixed matrix membranes for gas
separation." In Nanomaterials for Air Remediation, pp. 273-292. Elsevier,
2020.
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12. Nawi, Normi Izati Mat, Siti Nor Hidayah M. Ariﬁn, Shaﬁq M. Hizam,
Erdina Lulu Atika Rampun, Muhammad Roil Bilad, Muthia Elma, Asim
Laeeq Khan, Yusuf Wibisono, and Juhana Jaafar. "Chlorella vulgaris
broth harvesting via standalone forward osmosis using seawater draw
solution." Bioresource Technology Reports 9 (2020): 100394.
13. Mohd Yusoff, Mohd Hizami, Ein K. Nyunt, Muhammad Roil Bilad,
Nasrul Arahman, Sri Mulyati, Samsul Rizal, Nik Abdul Hadi Nordin, Jia Jia
Leam, Asim Laeeq Khan, and Juhana Jaafar. "Hybrid membrane
distillation and wet scrubber for simultaneous recovery of heat and
water from ﬂue gas." Entropy 22, no. 2 (2020): 178.
14. Osman, Aisyah, Normi Izati Mat Nawi, Shaﬁrah Samsuri,
Muhammad Roil Bilad, Norazanita Shamsuddin, Asim Laeeq Khan,
Juhana Jaafar, and Nik Abdul Hadi Nordin. "Patterned membrane in an
energy-efﬁcient tilted panel ﬁltration system for fouling control in
activated sludge ﬁltration." Polymers 12, no. 2 (2020): 432.
15. Kim, Jeonghwan, Muhammad Aslam, and Rizwan Ahmad. "Alumina
Membrane Bioreactor: Design, Conﬁguration, and Performance." Current
Trends and Future Developments on (Bio-) Membranes (2020): 115-139.
16. Shahbaz, Muhammad, Tareq Al-Ansari, Muhammad Aslam, Zakir
Khan, Abrar Inayat, Muhammad Athar, Salman Raza Naqvi,
Muahammad Ajaz Ahmed, and Gordon McKay. "A state of the art review
on biomass processing and conversion technologies to produce
hydrogen and its recovery via membrane separation." International
Journal of Hydrogen Energy (2020).
17. Shahid, Muhammad Kashif, Ayesha Kashif, Prangya Ranjan Rout,
Muhammad Aslam, Ahmed Fuwad, Younggyun Choi, Jeong Hoon Park,
and Gopalakrishnan Kumar. "A brief review of anaerobic membrane
bioreactors emphasizing recent advancements, fouling issues and
future perspectives." Journal of Environmental Management 270
(2020): 110909.
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18. Anjum, Fatima, Irfan M. Khan, Jeonghwan Kim, Muhammad Aslam,
Gaetan Blandin, Marc Heran, and Geoffroy Lesage. "Trends and progress
in AnMBR for domestic wastewater treatment and their impacts on
process efﬁciency and membrane fouling." Environmental Technology
& Innovation (2020): 101204.
19. Bano, Sadia, Saadia R. Tariq, Ayesha Ilyas, Muhammad Aslam,
Muhammad R. Bilad, Abdul-Sattar Nizami, and Asim L. Khan. "Synergistic
solution of CO2 capture by novel lanthanide-based MOF-76 yttrium
nanocrystals in mixed-matrix membranes." Energy & Environment 31,
no. 4 (2020): 692-712.
20. Mat Nawi, Normi Izati, Ho Min Chean, Norazanita Shamsuddin,
Muhammad Roil Bilad, Thanitporn Narkkun, Kajornsak Faungnawakij,
and Asim Laeeq Khan. "Development of hydrophilic PVDF membrane
using vapour induced phase separation method for produced water
treatment." Membranes 10, no. 6 (2020): 121.
21. Waqas, Sharjeel, Muhammad Roil Bilad, Zakaria B. Man, Chalida
Klaysom, Juhana Jaafar, and Asim Laeeq Khan. "An integrated rotating
biological contactor and membrane separation process for domestic
wastewater treatment." Alexandria Engineering Journal 59, no. 6 (2020):
4257-4265.
22. Mubashir, Muhammad, Yeong Yin Fong, Sidra Saqib, Ahmad
Mukhtar, Sikander Raﬁq, Muhammad Bilal K. Niazi, Muhammad Babar,
Sami Ullah, Abdullah G. Al-Sehemi, and Farrukh Jamil. "Separation of CO2
from Small Gas Molecules Using Deca-Dodecasil 3 Rhombohedral
(DDR3) Membrane Synthesized via Ultrasonically Assisted Hydrothermal
Growth Method." Advances in Polymer Technology 2020 (2020).
23. Niazi, Muhammad Bilal Khan, Zaib Jahan, Arooj Ahmed, Sikander
Raﬁq, Farrukh Jamil, and Øyvind Weiby Gregersen. "Effect of Zn-Cyclen
Mimic Enzyme on Mechanical, Thermal and Swelling Properties of
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Cellulose Nanocrystals/PVA Nanocomposite Membranes." Journal of
Polymers and the Environment 28, no. 7 (2020): 1921-1933.
24. Chawla, Muhammad, Hammad Saulat, Muhammad Masood Khan,
Muhammad Mahmood Khan, Sikander Raﬁq, Linjuan Cheng, Tanveer
Iqbal et al. "Membranes for CO2 /CH4 and CO2/N2 gas separation."
Chemical Engineering & Technology 43, no. 2 (2020): 184-199.
25. Jamil, Asif, Oh Pei Ching, Muhammad Naqvi, Haﬁza Aroosa Aslam
Khan, and Salman Raza Naqvi. "Polyetherimide-Montmorillonite
Nano-Hybrid Composite Membranes: CO2 Permeance Study via
Theoretical Models." Processes 8, no. 1 (2020): 118.
26. Suhail, Farah, Madeeha Batool, Asma Tufail Shah, Sobia Tabassum,
Asim Laeeq Khan, and Mazhar Amjad Gilani. "Highly CO2 selective mixed
matrix membranes of polysulfone based on hetaryl modiﬁed SBA-16
particles." Separation and Puriﬁcation Technology 258 (2021): 117999.
27. Anjum, Tanzila, Rahma Tamime, and Asim Laeeq Khan.
"Mixed-Matrix Membranes Comprising of Polysulfone and Porous
UiO-66, Zeolite 4A, and Their Combination: Preparation, Removal of
Humic Acid, and Antifouling Properties." Membranes 10, no. 12 (2020):
393.
28. Swati, Imran Khan, Qazi Sohaib, Shuyun Cao, Mohammad Younas,
Dan Liu, Jianzhou Gui, and Mashallah Rezakazemi. "Protic/aprotic ionic
liquids for effective CO2 separation using supported ionic liquid
membrane." Chemosphere (2020): 128894.
29. Sohaib, Qazi, Amir Muhammad, Mohammad Younas, Mashallah
Rezakazemi, Stéphanie Druon-Bocquet, and José Sanchez-Marcano.
"Rigorous non-isothermal modeling approach for mass and energy
transport during CO2 absorption into aqueous solution of amino acid
ionic liquids in hollow ﬁber membrane contactors." Separation and
Puriﬁcation Technology 254 (2021): 117644.
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30. Rehman, Waheed Ur, Amir Khan, Nazish Mushtaq, Mohammad
Younas, Xiaochan An, Muhammad Saddique, Sarah Farrukh, Yunxia Hu,
and Mashallah Rezakazemi. "Electrospun hierarchical ﬁbrous composite
membrane for pomegranate juice concentration using osmotic
membrane distillation." Journal of Environmental Chemical Engineering
8, no. 6 (2020): 104475.
31. Younas, Mohammad, Tariq Tahir, Chunrui Wu, Sarah Farrukh, Qazi
Sohaib, Amir Muhammad, Mashallah Rezakazemi, and Jianxin Li.
"Post-combustion CO2 capture with sweep gas in thin ﬁlm composite
(TFC) hollow ﬁber membrane (HFM) contactor." Journal of CO2
Utilization 40 (2020): 101266.
32. Karim, Syed Shujaat, Arshad Hussain, Sarah Farrukh, and
Mohammad Younas. "Effects of Coagulation Residence Time on the
Morphology and Properties of Poly (vinyl) Alcohol (PVA) Asymmetric
Membrane via NIPS Method for O2/N2 Separation." Journal of Polymers
and the Environment 28, no. 11 (2020): 2810-2822.
33. Ahmad, Sher, Gabriela Vollet Marson, Waheed Zeb, Waheed Ur
Rehman, Mohammad Younas, Sarah Farrukh, and Mashallah
Rezakazemi. "Mass transfer modelling of hollow ﬁber membrane
contactor for apple juice concentration using osmotic membrane
distillation." Separation and Puriﬁcation Technology 250 (2020): 117209.
34. Shokrollahi, Milad, Mashallah Rezakazemi, and Mohammad
Younas. "Producing water from saline streams using membrane
distillation: Modeling and optimization using CFD and design expert."
International Journal of Energy Research 44, no. 11 (2020): 8841-8853.
35. Tahmasbi, Davood, Siamak Hossainpour, Ali Akbar Babaluo,
Mashallah Rezakazemi, Seyyed Sajad Mousavi Nejad Souq, and
Mohammad Younas. "Hydrogen separation from synthesis gas using
silica membrane: CFD simulation." International Journal of Hydrogen
Energy 45, no. 38 (2020): 19381-19390.
41

RESEARCH PUBLICATIONS
36. Younas, Mohammad, Mashallah Rezakazemi, Muhammad Daud,
Muhammad B. Wazir, Shakil Ahmad, Nehar Ullah, and Seeram
Ramakrishna. "Recent progress and remaining challenges in
post-combustion CO2 capture using metal-organic frameworks
(MOFs)." Progress in Energy and Combustion Science 80 (2020): 100849.
37. Zhang, Jiao, Xueyang Li, Benqiao He, Yunfei Song, Yanhong Ji,
Zhenyu Cui, Jianxin Li, and Mohammad Younas. "Biodiesel Production
through Heterogeneous Catalysis Using a Novel Poly (phenylene sulﬁde)
Catalytic Membrane." Energy & Fuels 34, no. 6 (2020): 7422-7429.
38. Wu, Yingzhen, Zheyuan Guo, Hong Wu, Kongying Zhu, Leixin Yang,
Yanxiong Ren, Yutao Liu et al. "Plasticization-and aging-resistant
membranes with venation-like architecture for efﬁcient carbon
capture." Journal of Membrane Science 609 (2020): 118215.
39. Hao, Yufan, Quan Li, Benqiao He, Bo Liao, Xianhui Li, Mengyang Hu,
Yanhong Ji, Zhenyu Cui, Mohammad Younas, and Jianxin Li. "An
ultrahighly permeable-selective nanoﬁltration membrane mediated by
an in situ formed interlayer." Journal of Materials Chemistry A 8, no. 10
(2020): 5275-5283.
40. Sohaib, Qazi, Amir Muhammad, Mohammad Younas, and
Mashallah Rezakazemi. "Modeling pre-combustion CO2 capture with
tubular membrane contactor using ionic liquids at elevated
temperatures." Separation and Puriﬁcation Technology 241 (2020):
116677.
41. Ramezani, Nima, Foad Raji, Mashallah Rezakazemi, and
Mohammad Younas. "Juglone extraction from walnut (Juglans regia L.)
green husk by supercritical CO2: Process optimization using Taguchi
method." Journal of Environmental Chemical Engineering 8, no. 3
(2020): 103776.

42

RESEARCH PUBLICATIONS
42. Karim, Syed Shujaat, Arshad Hussain, Sarah Farrukh, and
Mohammad Younas. "Effects of Coagulation Residence Time on the
Morphology and Properties of Poly (vinyl) Alcohol (PVA) Asymmetric
Membrane via NIPS Method for O2/N2 Separation." Journal of Polymers
and the Environment 28, no. 11 (2020): 2810-2822.
43. Ayub, Atif, Sarah Farrukh, Rahim Jan, Muhammad Azeem, Zarrar
Salahuddin, and Arshad Hussain. "Gas barrier properties evaluation for
boron nitride nanosheets-polymer (polyethylene-terephthalate)
composites." Applied Nanoscience (2020): 1-9.
44. Shah, Shahnila, Huma Shaikh, Sarah Hafeez, and Mumammad
Imran Malik. "Synthesis of 3-(Trimethoxysilyl) Propyl Methacrylate
Functionalized Graphene Oxide Based Mixed Matrix Membrane and Its
Application for O2/N2 Separation." Pakistan Journal of Analytical &
Environmental Chemistry 21, no. 1 (2020): 44-53.
45. Ahmad, Sher, Gabriela Vollet Marson, Waheed Zeb, Waheed Ur
Rehman, Mohammad Younas, Sarah Farrukh, and Mashallah
Rezakazemi. "Mass transfer modelling of hollow ﬁber membrane
contactor for apple juice concentration using osmotic membrane
distillation." Separation and Puriﬁcation Technology 250 (2020): 117209.
46. Raza, Ayesha, Sarah Farrukh, Arshad Hussain, Imran Ullah Khan,
Tayyaba Noor, Mohd Haﬁz Dzarfan Othman, and Muhammad Fahad
Yousaf. "Development of high performance amine functionalized zeolitic
imidazolate framework (ZIF‐8)/cellulose triacetate mixed matrix
membranes for CO2/CH4 separation." International Journal of Energy
Research 44, no. 10 (2020): 7989-7999.
47. Mehmood, Ovaid, Sarah Farrukh, Arshad Hussain, Ayesha Rehman,
Yangxian Liu, Sajid Butt, and Erum Pervaiz. "Optimization analysis of
polyurethane based mixed matrix gas separation membranes by
incorporation of gamma-cyclodextrin metal organic frame work."
Chemical Papers 74 (2020): 3527-3543.
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48. Azam, Shakir Ul, Arshad Hussain, Sarah Farrukh, Tayyaba Noor, and
Yangxian Liu. "Enhancement in the selectivity of O2/N2 via ZIF-8/CA
mixed-matrix membranes and the development of a thermodynamic
model to predict the permeability of gases." Environmental Science and
Pollution Research 27, no. 19 (2020): 24413-24429.
49. Rashid, M. Hamza, Sarah Farrukh, Soﬁa Javed, Arshad Hussain, X.
Fan, Sarim Ali, and Muhammad Ayoub. "Synthesis and gas permeation
analysis of TiO2 nanotube-embedded cellulose acetate mixed matrix
membranes." Chemical Papers 74, no. 3 (2020): 821-828

BOOKS CONTRIBUTION
1.
Sarah Farrukh, Xianfeng Fan, Kiran Mustafa, Arsha d Hussain,
Mohammad Ayob, Mohammad Younas, Nanotechnology and the
Generation of Sustainable Hydrogen, Green Energy and Technology,
https://doi.org/10.1007/978-3-030-60402-8_1, 2020, Springer Nature
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MEMBRANE EVENTS CALENDAR
2021
April

12-15

May

9-14
May

11-14

May

16-20

May

22-27

May

23-28

13rd International Workshop on Membrane Distillation and
Innovating Membrane Operations in Desalination and Water
Reuse (MDRAVELLO2021), Ravello (Italy)
https://www.itm.cnr.it/mdravello2021
IWA World Water Congress & Exhibition, Copenhagen
(Denmark)
https://www.icim2020.org/
CDI & E 2021 (Capacitive deionization and Electrosorption),
Atlanta, GA (USA)
https://www.cdie2021.com/
Desalination for the Environment - Clean Water and Energy,
Las Palmas (Spain)
https://www.desline.com/congress/laspalmas2020/home.h
tml
NAMS 2021, Colorado (USA)
https://membranes.org/nams-2021/

XXXVII EMS Summer School2020, Alentejo (Portugal)
https://sites.google.com/view/37themssummerschool2021/
home
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MEMBRANE EVENTS CALENDAR
2021
June

9-12

June

13-17
June

20-24

June-July

29-2

Sep

12-16

Sep

20-24

13th Scientiﬁc Conference Membranes and Membrane
Processes in Environmental Protection
https://www.emsoc.eu/eventer/mempep-2021/

12th European Symposium on Electrochemical Engineering,
Leeuwarden (the Netherlands)
http://www.electrochemical-engineering.eu/2021/
Singapore International Water Week 2021, Singapore
https://www.siww.com.sg/

Nanoﬁltration 2021, Achalm (Germany)
https://nanoﬁltration2021.iamt.kit.edu/

Euromembrane 2021, Copenhagen (Denmark)
http://euromembrane2021.eu/

13th World Filtration Congress, San Diego, California (USA)
https://www.wfc13.com
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MEMBRANE EVENTS CALENDAR
2021
Sep

29-30

4th International Symposium on Physics of Membrane
Processes – PMP 2021, Rennes, France
https://physicsofmembranes.org/event/pmp2020-rennes/

MEMBRANE EVENTS CALENDAR
2022
Dec

4-8

11th International Membrane Science and Technology
Conference (IMSTEC 2022), Melbourne (Australia)
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POROMETER is a German - Belgian company
which focuses on development and commercialization of instruments for characterization
of pore size distribution, gas and liquid permeability, as well as gas separation properties of
various materials. Our porometers are
designed and built in-house using the most
modern techniques and components.
They are crucial in ﬁltration/separation processes where polymeric and ceramic membranes (including hollow ﬁbre membrane), non-wovens, paper, and sintered metals are
used. The gas - liquid porometers can be used to measure through pores in the range of
15 nm to 500 µm, while the liquid - liquid porometers can measure through pores down to
2 nm. Since our start in 2007, POROMETER has produced and installed many instruments all
over the world, including in Pakistan. Our facilities are located in Belgium, Germany, Poland,
USA and China, and we have distributors in other key countries.
For more information, please visit our website: https://www.porometer.com

@pakmembrane

@pakistanmembranesociety

www.pakmembrane.com

