s g5y o

(YI0-YYY)1E -+ oloygs sa ¢ puis O3l (P § Comt 093 (o ) Lo (534195T g pole
g ZSM-12 Cudgiy 50 ol 2 e (S 033936 (5 3L W& Cudled (b 3

By 4.:....»9.;5! IS W

g JT 3T
* mb% u.,&sl

pourahmad@iaurasht.ac.ir
Yooe .
Voo YN 1 b ey g )G AQ/V/YY bl yo gu b

ouS

Olye a4 gin dmgy nlply oo (oo LSS, min 059 YV Iogam a5 ol (55,8 (50,8 00518 G iy dtgy 1B 9 Ao
by Sge 4 @ip sl 5l ead adg asy Sl sl edas o el 35750 i oaiS s sly5aS 50 585 4 (65,5laS wilony
Ol 0sh (oo dnngd Sl o g s Gl ysiS o egatt Sl g e S OMSEe sbml el a5 09l oo ouiljgu
Lol ot Sl iy agy 5l JolS onliinl (6l (6 e (5281

Ol b gt S lgie @ gy Aty 1aSE Sl eslitnl L ZSM-12 ey ololis 5 colo wallhe cpl o 1wy 3 H9)
2o Collad il oald ()55 Se Jobs 5 el e STy () 4 Sl p 50 ST mjie slo 0390 (lulid i s
ade o lasbisl gl Sau u’.‘:j—l b auslio [0 ool jLlaasl g ol 3l eossS Caslon cdale J8los posd gy 40 b 0,340 (5 2Sb
S35 B oy )90 reslysl st BT llin] St )5 g (LLS i )5 slo S

5 oSl 9 G5 Bln e b (shug)y (S rSI) @sSg S (Sl andl 3l Sl eolinal b ead i sl aiges ily aidly
ojlusiz gl 0 oS 5 55 0 (ln Gl Sy Sl B0 Sln @l w8 S 13 alulid 5 2b)l s Some (9 SIl QsSms S
Sl las 1, MgO/ZSM-12

Sl s gl YO 0505 1) ST o 5o sl 0,353 o3lail ojluniz gl (5,508 (S92l 5Sng;Son pgal 1§ S Al g oy
oS3 plslinl 5 (LTl slo s 5SL blie o 1, 48 PGIML (Sass Jleo clale JBlao b 6 55h ao cullad o jpmalSoil
Ll i wsd,sf

u’as)x.AM CA..JL:d € w 5°)lM)M9JL ‘ZSM'].Z ;»..Jgs) 56)).) My )AMSL> : 6..\...15 6[.@0)‘3

Oyl sy o sodlol ol5T olSils cudsy alg sy pgle 0aSiils ( Some (cowis (5155 (gezeiils -
(S5 Jggamms)™ )l e, cesodsl 5T o8l ey alg sy pgle 0aSzils o Gome o HLoils Y
Oyl ey e oDl ol3T ol&itils ey axlg cenly pole aaSiisls o JT pow jLotils -


mailto:pourahmad@iaurasht.ac.ir

J. Env. Sci. Tech., Vol 23, No. 6, September, 2021

Evaluation of antibacterial activity of magnesium oxide
nanoparticles in ZSM-12 zeolite obtained from rice husk

Azita Albouyeh *

Afshin Pourahmad *

pourahmad@iaurasht.ac.ir
Hassan Kefayati >

Admission Date: May 1, 2021 Date Received: October 13, 2020

Abstract

Background and Obijective: Rice husk is an agricultural by-product material comprising about 22%
of the weight of rice. Even though some of this husk is converted into end products such as feedstock
and adsorbent most is burnt openly, causing environmental and health problems especially in poor and
developing countries. Therefore, it is very important to find pathways to fully utilize the rice husk.
Material and Methodology: In this study, the fabrication and characterization of ZSM-12 zeolite
using rice husk ash as an alternative cheap silica source, and synthesis and characterization of
magnesium oxide nanoparticles in ZSM-12 matrix by solid state reaction and ion exchange methods is
reported. Disk diffusion method and MIC were used to evaluate the antimicrobial activity of
nanoparticles on gram-negative (Escherichia coli) and gram-positive (Staphylococcus aureus) strains
of bacteria compared to standard commercial antibiotic disks.

Findings: Synthesized samples were evaluated using X-ray diffraction, scanning electron microscopy,
energy dispersive X-Ray spectroscopy and transmission electron microscopy. XRD results revealed
diffraction peaks for each of the two compounds in the MgO/ZSM-12 nanocomposite.

Discussion and Conclusion: Transmission electron microscopy image of nanocomposite indicated
that nanoparticles size of MgO is ~ 35 nm. Nanocomposite exhibited antibacterial activity with
minimal inhibitory concentration of 96 ug/mL against E. coli and S. aureus.

Keywords: Rice husk ash, ZSM-12 zeolite, Nanocomposite, Green chemistry, Antimicrobial activity.
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Figure 1. X-ray diffraction pattern of silica (a), MgO/ZSM-12 nanocomposite (b) and ZSM-12 zeolite (c)
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Figure 2. Scanning electron microscopy images of silica (a), ZSM-12 zeolite (b) and nanocomposite (c)
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Figure 3. EDX result of (a) silica, (b) ZSM-12 zeolite, and MAP result of (c) nanocomposite

oIl b SzsS (59,5 OIS SDjse a4 Cdg; mhaw s, ojlwaizgil  (gype (GopSIl S Se pgal

g oo odnlive el YO Ly s 3wl Sl wSTy b, 4 e ags MOO/ZSM-12

JURYVASCEWER VIR 3 IFNEUCORILH PRV ERLAE I Ik I g L

MQO/ZSM-12 o jlusizr il 5390 (S92 r9Sawg Sy guad —F JSis

Figure 4. Transmission electron microscopy image of MgO/ZSM-12 nanocomposite
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Table 1. The diameter of inhibition zone from different samples in comparing with standard antibiotics
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