Faieta Aesidet, (@) 20%

Properties of Antimicrobial Membrane Using an N-Halamine Material
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Abstract— N-Halamines are compounds which have covalent bonding between nitrogen and halogen. N-Halamine materials
possess strong antimicrobial properties against wide spectrum of bacteria. The aim of this study is to prepare N-halamine membranes
using m-aramid and poly(vinyl alcohol) (PVA). Surface characteristics using scanning electron microscope (SEM), pore size
distribution, liquid permeability and mean pore size were measured to confirm feasibility as membrane, The results indicated that
increased PVA portion up to 15% in the m-aramid/PVA blend resulted in improved pore size distribution, liquid permeability as well
as mean pore size. Furthermore, antibacterial efficacy of the membranes after chlorination was confirmed and the results showed that

bacteria in water were inactivated.
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Fig. 1. Structures of amine, amide and imide.
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Fig. 2. Scheme of the function of /m-aramid disinfection.
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Table 1. The type of bacteria
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Fig. 4. SEM images of m-aramid membranes (a) m-aramid/PVA100/5, wiw), (b) m—aramid/PVA(100/10, ww), and
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Fig. 5. Pore size distribution of m-aramid membranes.

Table 2. Pore size of m-aramid membranes under different PVA rate

PVA rate(%) in m-aramid/PVA solution 10% 15%
Mean pore size (Microns) 0.0638 0.0649 0.1055
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Table 3. The analysis of antimicrobial efficacy
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Fig. 6. Liguid permeability of m—-aramid membranes:
(@m-Aramid/PVA(100/5, wiw), (b)m—-Aramid/PVA(100/
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Fig. 7. FT-IR spectra of (a) unchlorinated m-aramid
membrane and (b} chlorinated m—-aramid membrane.
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Fig. 8. Oxidative chlorine content of m-aramid membrane.

Test items Unit Result
Total colonies, General bacteria CFU/mL 93
Untreated water Total coliforms MPN/100mL 700
Free chlorine residue mg/L Non-detected
Unchlorinated Total colonies, General bacteria CFU/mL 310
t
nen ormate Total coliforms MPN/100mL 240
m-aramid membrane
Treated Free chlorine residue mg/L Non-detected
water Chlorinated " Total colonies, General bacteria CFU/mL 0
\{ =
orihated. m-aram Total coliforms MPN/100mL <18
membrane
Free chlorine residue mg/L Non-detected
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