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Scope

* What make a membrane?

« How to prepare a membrane?

« How antibacterial agent work?

* Analyzing the membrane

* Future of membrane technology
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Forecast

GLOBAL MEMBRANE MARKET
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Growing acceptance of wastewater
management

“The necessity for safe, usable water has
created the demand for water recycling,
which has led to an increase in demand for
membranes in the desalination and
wastewater management industries. Also,
rising awareness regarding health and
safety and stringent environmental
regulations are further boosting the

C— s -y ncraaed oy adoption of membranes, " says Mahitha, a
ey ey T pach 221 21 lead analyst at Technavio for plastics,
. ottt —; - polymers, and elastomers research.’
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Summary

* The membrane technology is far from saturated (replacement and

desalination plant).

* The waste management expenditure was RM642.8 mil. for 2015
which show the increase need for membrane to provide clean water.
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Objective

* To investigate the effect of silver nitrate to membrane morphology
* The relationship of membrane morphology to flux
* The effect of silver nitrate content to antibacterial properties

What make a membrane?

In definition

*« Amembrane is a thin layer of semi-permeable material that
separates substances when a driving force is applied across the
membrane.
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Preparing a membrane

Composition of silver nitrate varied from
0.5, 1.0, 1.5 & 2.0%

Dope solution:
Polysulfone, N-Methyl-2-pyrrolidone,
Polyethyleneimine, activated carbon
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Antibacterial mechanism
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In general, there are three
mechanism stipulated contribute to
silver antibacterial properties.

a. Disruption of cell wall

b. Reactive oxygen species

c. Interruption of electron
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Membrane morphology

Membrane Composition (wt %)
type AgNO, PSf PEl  NMP AC
CMA - 150 - 850 -

CMB 05 150 03 837 05
CMC 1.0 150 832 05
cMD 15 150 03 2827 05

CME 20 150 03 822 05
CMF - 150 03 842 05

£

1PEl act as pore forming agent
* Exist in polymer-rich
All composite membrane show a sponge-
like structure
*Appearance of macrovoid might be cause

oMb CME MF by Marangoni Effect
1jfannth, o, Arthansmesiwanen, G & Wand. H, 2002 The inllusncs of tetresthylorthosilicats ard podyetiylanaimicas on the performance of polyethersulfons: UM
membranes. Desadinetion 207, 61-T0. |doi: 1001016/ dewsl 200 1. 11.030) mrro: mm ares areas

iEharea, VP, Greenberga, A 0., Tartrana, |, Erenteb, W, B, K Tadd, P 2007 Macreeaid growth during palymss membmrs casting. Desolnation 148, 17-33.

Flux, J, = ﬁlg is pure water flux (Lm? h 1), Q is the permeate volume
(L), A is the membrane area (m?) and At is the time (h)
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Antibacterial result

+  Diameter of each membrane samples were 17 mm

* Incubated at 36°C for 24 hours

*  Kirby Bauer test carried out to investigate effective
inhibition

* We believed the sponge-like structure help to retain the
silver nanoparticles inside the membrane matrix
therefore contribute to 27mm inhibition area
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Summary

* Sponge-like structure has affect the membrane flux considerably with
highest flux around 22 L/m2.h

* The sponge-like structure help retain silver in membrane matrix
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Possible future study

[:_ﬁmn Pemitive .

Effect of silver antibacterial agent to gram negative and gram positive bacteria
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IMPORTANT DATES

Full paper submission deadline : 20th April 2017
Matification of Acceptance : 31st May 2017
Camera-ready Submission Deadline : 30th lune 2017
Early Bird Registration Deadline : 30th June 2017
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