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3 Advanced oxidation processes
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4 Magnetic nanoparticles



ol dslas 5o dssbsissi ©iad oo enblido Jlas S S b 55 Sl g o (55 Leallas o]y o Slac oy

MNPs-ACC L. L;LWJS.&»\? Py Y (FESEM)
23 sprge pobe glulid ¢lp cpizes 5" XRD LT
A5 8 eslizad P EDX LT 51 el i cnJUIS
GG ygaml dausT 3l 8

el andllan 5550 ke ol (slay 556 andllan ol
0L /Y) US55 (Ve B Y) PH ) b Jale 0l
3 G s p 8 e 0n BV dslgas () s p 8
Ao pl 5o Al o (Uge (s 0 6Y)) s il e
S50 2 dosbisr e i 4 by e Sl
S patie chle) ol Lili s MNPs-ACC
5 e Sly (e sl 5 2o pH eaull 5 Ol
Aol o 4 5b a4 Al el Jol Oloy 02500 ol
sk ispm ebiledl o chle (pakis b Sl
Ol s 38 asede Dol Oley lg 5 i
3 MNPs-ACC) wulp s bwy Jssb i G-
Sl 3o 0Ly Ll i css (UV/PS/MNPs-ACC
sl chle o gl skl 29SS
(XIPU Co., ;5 535 Szl ol8ais 31 3k 5550 eilasly

Aolp s s el gl Yod bl sChina)

4 s odE LUVE ol 5l Ol oy 0 sl
A S eslinl (g, 5w Ol g

oSl jiliun Bl sl 5 39

Slaise plard S5 gl Shy Jdos 5w
MNPs-ACC .. JU o354 cla.ﬂ R oy 4 il
S ol O ) Sl el Csa BET pJUT L
Ss oS g e OYTY e s S JUIS ey mlaw
S ke S ez e 0L Bl o3Il mss Sk

7 Field Emission Scanning Electron Microscope
8 X-ray Powder Diffraction
° Energy Dispersive X-Ray

Sl o S=oal ST bl codBlS g it o
OLes 5 L8 axdlles 5Uas cO-precipitation %,
Dlis ol ol b 4 M s S eslixad (YeV8)
..J\:.w\ J)l}:ﬂ DL cuﬁwdw w;).}ﬁ )‘JMJJ
YQMQ‘)&}@W‘}AJ}&J}M)JWO &ijlt‘:‘
¢L¢> J= s pegd s A gl s sl
JA e b il OFsen ke 4 Sl Al
sl s 5l el Ly s dged cd al> o 3 028 S
© hie OF 1) e Yoo 5 (FE(NO3)s.9H0) ol ol 2
plo oo 4 Idoms b Wsed G 5 A LS| 450
I3ds L5 S Jie cole S ol gl S gl JI
055 4 be Wsed olg 5o 5 e B LS S 4
sl s s cele Y Sl 0 035 56 cow S
J>\J.A dﬂl fl}u\ o= RS e sl )‘J’a U‘}T“J"’“ a2 Vo
el eslanad 18 15 e e eobliae CnJUKS 4 sl
b sl Sosbe 35 Jhde Of L LL ks
Bl glaad
Shekd gt CandBlS gl Sy bl s o
Sl gt s gl s S eslizad il gl LT
LS| S5 g a5 ok g ConBS nbline
oKiws BT 51 Jd op S Sktle > (FesOs) cpal
S0 50T s eslizal P(VSM) i) T mbline
5 iy g Cobas el Gl 38 IS e
"BET 3JUT 51 MNPS-ACC =lavs )3 55 50 dilis o141
For S50l mhaw 850 5 Sl gt S el

S oS s G Sy Son b S el
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ABSTRACT

Background and Objective: Recently, significant efforts have been performed for the removal of
various emerging pollutants (EPs) from water sources. Among these EPs, benzotriazole has been
widely identified in aquatic environments, which has harmful health and environmental effects, so it is
necessary to apply various methods to remove it. Up to date, the use of advanced oxidation processes
(AOPs) as an efficient method for the degradation and mineralization of EPs pollutants from aqueous
solutions has attracted so much attention. Therefore, in this research, the performance of the
persulfate activation process using magnetic nanocatalyst iron oxide-activated carbon prepared from
coconut shell for the removal of benzotriazole from aqueous solution, and also the effect of different
parameters have been investigated.

Materials and Method: This research is an experimental-laboratory study. The effect of various
variables such as solution pH (2-10), catalyst dose (0.1-0.5 g/L), persulfate concentration (1-5 mM),
and initial concentration of benzottiazole (10-50 mg/L) was investigated. The final concentration of
benzotriazole was measured using a spectrometer. Also, the characteristics of the synthesized catalyst
were investigated using numerous analyzes such as BET, FESEM, XRD, EDX and VSM, and
Results: The results showed that the highest efficiency of the process for the removal of
benzottiazole was attained at pH: 6, initial concentration: 10 mg/L, catalyst dosage: 0.5 g/L, petsulfate
concentration: 3 mM, and more than 80% of benzotriazole was removed. On the other hand, the
results of catalyst characterization showed that the catalyst was perfectly synthesized and could be
reused in five consecutive cycles.

Conclusion: Based on the results of this research, this catalyst had a high performance for the
removal of organic pollutants from aqueous solution.
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