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Performance Evaluation of Modified Nanofiltration Membranes by

Diazonium Chemistry in Algal Effluent Filtration

Fariba oulad, Sirus Zinadini, Ali Akbar Zinatizadeh, Ali Ashraf Derakhshan

Department of Applied Chemistry, Faculty of Chemistry, Razi University, Kermanshah, Iran

Abstract:

The algae bloom phenomenon is one of the major challenge to conventional drinking water
treatment processes due to the discharges of a large amount of intracellular pollutants and odor
compounds in the water sources. Membrane processes have been considered as promising
technologies to the treatment of algal-rich water due to complete algal cell rejection however,
its application has been limited by membrane fouling. In this work, the high-performance
antifouling PES NF membranes were fabricated using diazonium-induced grafting and applied
to treating real algal effluent. The modified membranes exhibited complete algal dye removal
and turbidity removal throughout the long-term filtration. Also, the coupling and radically
modified membranes can be able to removed COD by up to 90 % and 88 %, respectively while
a removal efficiency of 24 % was observed for bare membrane. It is worth noting that, a relative
smooth behavior in permeate flux by modified membranes during prolonged algal dye

filtration, demonstrating exceptional anti-fouling property of membranes.

Keywords: PES membrane; Nanofiltration; Diazonium salts; Water and wastewater treatment.

*Corresponding author: sirus.zeinaddini@gmail.com
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Effect of Cerium Oxide/Graphene Oxide (CeO2/GO) Nanocomposite on the

Performance Improvement of Polyethersulfone Membranes

Saeed Najjarizad-Peyvasti 2, Mahdie Safarpour #*, Alireza Khataee®

aDepartment of Chemistry, Faculty of Basic Science, Azarbaijan Shahid Madani University, Tabriz,
Iran
®Research Laboratory of Advanced Water and Wastewater Treatment Processes, Department of
Applied Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran

Abstract:

In this research, an attempt has been made to improve polyethersulfone membrane properties
by modifying the structure of them by adding nanocomposites. Cerium oxide/graphene oxide
(Ce02/GO) nanocomposites were synthesized by GO nanosheets and Ce (NO3)3.6H-0 salt by
hydrothermal method. Polyethersulfone ultrafiltration membranes were fabricated with
different concentrations of nanocomposites from zero to 0.50 wt.%. The mentioned
membranes were cast with a thickness of 150 um and prepared by the phase-separation
method. Flux tests of distilled water and protein solution were performed to investigate the
nanocomposites effect on the permeability and fouling resistance of the membranes.
According to the results, the fluxes increased by the addition of nanocomposites. Membranes
with higher nanocomposites showed better antifouling properties and recovered a higher

percentage of their primary flux after washing.

Keywords: Membrane; Membrane filtration; Mixed matrix membrane; Graphen oxide;

Cerium oxide.

*Corresponding author: ac.safarpour@azaruniv.ac.ir (safarpour_88@yahoo.com)
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Evaluation of Yield and Percentage of Ingredients in Oils Prepared from

Seeds and Press Cake of Black Cumin

Mohsen Mogheiseh #, Mohammadreza Taheri *°, Mojgan Mataee °, Mostafa Hamidi 2,

Mohammad Safari @

aSpecial Service Center for medicinal plant, Iranian Academic Center for Education, Culture and

Research (ACECR), Golestan Branch, Gorgan, Iran

b Department of Chemistry, Faculty of Science, Golestan University, Gorgan, Iran

Abstract: In order to determine the yield of oil obtained from seeds and press cake of black

cumin, a sample was collected from Qoliabad village in Golestan province. After determining

the proper method, extraction of seed samples and press cake was performed using solvent

method at the same conditions. The amount of extract obtained from the oil cake is

approximately 30%. The extract obtained from the press cake shows a high level of saturated

fatty acid and oleic acid in the range of 40 and 30%, respectively. However, the amount of

unsaturated fatty acid (linoleic acid) in oil is up to 60% of the resultant oil. The oil obtained

by extraction of press cake shows much higher percentage of oily paste at the ambient

temperature.

Keywords: Nigella sativa L.; Black cumin; NMR; Cold press; Press cake; Soxhlet.

*Corresponding author: mr.taheri@gu.ac.ir




d Che
o novled Chamisy,
O e ",

H ™~
hemistry,
""'\'

pplied 5

o
40 Shahid padan uriee

(51ACS)

Ol ! (83 9l (cowis slwows Cpnosmy @

ObmlsdT Sie dued olEES (pole oUKES (V£ + +

s
gcn o

hf":’

o ®

292588 114 e lilant il

bl Tdaw 30 ouis CulS (Jad £La5 oS 0 390 00Lo g bt 3l o (i g 93
(W T4

%)

Voo A Ao

\szé...a Joen ‘\LE"\:‘:“" UA]@.@ avt\:.l.&«b 4.1:-‘) gY*LSJA\.b L.é).\.«pua g\A.‘.......E.A e

02t 08 5 0kd8 Bl a5l ¢ o913 QLS awads Slods S0 )
01 08 5 okudS oKiils ¢ anti 03 8 Y

e sla @)ﬂ"u_zwéuagfﬂ@&suzf'ﬁ ockins foSCii 5l pe oty g peilio] 0350 O jus gy o s st 4 300D
O s Cgm I 57Vl 25 5L Q&u%jdlzdé L'L;Ld.eéLmL;L@ m}u'..b'ML;ercaq- Ole Calibeo Ll jI ST foee

‘JL&J uwl_««/JJ b J&» L_t.}/jf ’A [f/\ _)ja.d)'_/.’:f ol 4:{..75[/3 ‘JM.'LW/ GCMS x/bfj/‘/&&@k;.vubda ()/J d‘“’[""/

onu/JJuﬂjdﬁxuw)fﬁwwubwjduwuﬁ%dﬂjdﬁuvLAJM u[..._(

J/ .J.AJJG

D (o3 YF 5 89) Ol s G o o5 5 s o 0 (o i (5 5 T b i) o g adlaio 5 ool S il o lins

M;;:j‘@#dﬁﬁ&_j’gb)sufa\.m
[Y] 454 o M. spicata var. viridis 4 aquatica

Jols b 2l G B RS Juls Jils gl olS bl
s5T la JSII5H/FF I i (Mentyl acetate) bl e
Ogie Jols o 08 51 7¥Y-10 5 (Menthol) Jge ks
Y S e oy 5 S e S sk 4 uil s (Menthone)
glns olS uilal o5 g0 sl pm SIAAA I i ba e 5 .
V] s e a1, il

Ghla Ll 5 S a8 Oly (0 058 b S| s 1) plin
> opad o lie ol ol 28T (gl e A
Sl a3 ¥ BN Ll W5 il ol canlie Oyl
[Flast ol
sy debus gln 5 OT Lalps oy 0klS ol

35 e 5 T o et oS ol i8S ly obie

GCMS ‘J}:.a co i g0 05lo ¢ pilis] 4&@(@36“ skojlg

EPRY-TY
i g 3y g 5dS QUL 1 Jame 0LLS Slys S
Ol (5013 OLALS o 3 a1 Dbl o3l il .ol 035
5 Cbls (23Mg (s)ls mlos 53 cage 3, 503
5B AL (ol S LS bl Olge 4 0T il DLS 5
Mentha ) il ¢l [V] 358 oo aelid <SSL T ol po
5055 0l 5 sla wle glyls 5 LL ¢ ale aLS «(piperita
Gls Caod ST 5Bl (oo e (Ble P 55 OT L
235255 o platiad oy hae s plane (551 0lE al 210
.sj_iu_n.sl_?gil;)u:):&&}u\;:o}nQMa.\i}?Q)ﬂ
655 093,8 oo b sls e 5 slaole s 0T sla S
b SIS Sl 53 35 alad 4 5 505 iy 4 il
s Bl o Lgsl Cad 3 panmmess oS L8 o513 5
ok 5SS 5 s gl JSE L ol Al )50 4

)




appled Chemisg,, o . & . . . ) mﬁ,&
P It (83 00 (ool o (yuoiy LA @
emistr ) .
(S o @
K ol & LS,

; o
791 Shatig ppadan urive™

Olm 3T e dug oSS pale oINS 16+ 199,85 11-4

S EL gl oiad JuClT g0 cymx

O s 4 Pl b il G5 Sl dn Aol il
GC) 38 31,5 5Ly S olBws ol (5 0 gm 03Le oy
(GC-MS) o pr e b &y oo 558 315 5L 57
o5 L bs G gad 3 342 g0 Sl o&Kis 1l 55 s S 5y 5
Oy Sl g Ol 5 bl Ol s Sl w
[P] <38 515 olels sy 5 il (SIS 5ky S
Jtepny s O e aslges 5 Jgder e
et odal s 4 Jglidam 5 bayls g (6 duwlie bl duw i
585 i olS Sl edaT Cond J e Olioe 355 (g 2
CwiS 5 eSOl VU Blod i Oliwl > osST ailate
A (B yae0p g0 g odle 5 il
oy g e

030> oLu\Jjaq.)gdgu\M)gol}:ﬁgLﬁf@u
LaS 598 oo oy odd )y Dgad dw w53 Sl 0l
4 35 oelel doys Ol SR wsed 43 5 o3Il el
Sl 53 ol il oo 2l (Ao ;3 V¥ B) (6L 5 Ol e
22 S o3 s b B op gl S Ll s S
a3 o QL 1) Ae )3 V/AY d U il Ol e ST ¢ a8
33 Ly o lel oz gl 5 03Il bLS,I b
b 3,8 L5 RSy sy Sose el e sl b edsT
oy bl do 3 b s 65 o511 Ladly LT 8™ 558 et
b yls (g ylalas

old agl S 4503 GC-MS JIUT jI Jol> () ol
SLS 5 ple s 05t dons opulul gt doys O
Soge vy Gl p doyd OS5 4 wlel js ol slulis

1wl o 03l OLES J,_:.)

4 0yslS & S wo s gl LS 3 J e YU
) (o 5 4 4 0

e assS 36 aa) 3 odd el gla (o)
Gl Sl Calee e 3 slse ul S e R
Sspe Slides sl gl QWS s (S gk
Sl i eslimal b ulul il 48T das e Ol 4 8
T Wleas ol S5 pemen Cal @Bl o gees
G315 B0 o rale s G WT iped Ot J g S
b dstespl s dge yltie oS Sl Sl 55 3,8 i 13
Jef 3 SLS S pmer AL o RPN S Gl R
b Jo5 a5 51258 L Jsmass s dI 08y
[0] ol wxzls g o

> 5 an b adlE gy b o e 51 il 5 Shes
S ane gla oS 5 5 ls Il s,y il gl oS s
o) gy o &y JolST Al o e 53 O 5 Jsite Ji3
Sl

gl oS 05 g0 03le Dl e g2 053y 2! el
lie ailate s 5 OBS Ol o 55 ot ST il

Bl o s 0 Sl gl ol CiS Cg

3lgo
5 e dw | Laseie e O BT 5 ailol g ke 4

i 4 OB F Ol g 03 sutoen (Sla oo |

93
e Bl les o Oud and 3l dmy ol 4y (S 4 503
s 3 b 53 6l g LTl e 51 p S 00 e s
A osliul (5,8 bl gy S Il ST L ke
o35l 5 058 LS,-;J.T)LS)}T@?)‘J&MJT Sy il

o3 5 e



o Ol 21 (83 237 (Sowwr sl oy

=
hemistry,
(1& — (5IACS)
pplied /{5

el
40 Shabia ptadam U

ObmlsdT Sie dued olEES (pole oUKES (V£ + +

’“'“";N\

\

e
%
i v

5]

25585 11-4 e,

05 Slap 5 Tl laysiS 53435 &) o Slidios
Lyl 51y gulal glsmme 9 OLS 545 das oo Ol
b s S o hds a4 DS 5 503 S i e
B o A O 4o O 9 J e sS an se e
S F i DS 5 hidS g (ki S0 )l ol 2l
Syl al:f):
5 ombie g5 85 8 oI b gl oS
o sn 03Le 5 ol deo s il 580 (sl ol slas b late

el i

S5 Ao
@_;p@bﬁfw'uu,;o\}_fﬂ,}iﬁt,:
o3 5 (5 o IS8 565 o ys ¢ IS Blod 1) Calies
L aSgas 3 0 0b 5 1,5 s p 350 O okins LSC85 31 e
a5 Lol SV bl o3 O 5 85 sl 5
55 oy Ol aiate 05515 5 Ja g adlate VL p L)
b F oml s SV doss b 5 4 el LS disad 3 Oy

P g poB
doly ABuloalgr o gemme Sl asn opl ks
ST 5 sl o g Jaal8 03557 @l p b Okl

Ayl ly Slayk 5 Sis JleS b &5 gas

&b
[1] Verma R.S., Joshi N., Padalia R.C., Singh V.R.,

Goswami P., Kumar A., Igbal H., Verma R.K., Chanda
D., Chauhan A., Saikia D., Chemical Composition and

Allelopathic, Antibacterial, Antifungal, and
Antiacetylcholinesterase ~ Activity of  Fish- mint
(Houttuynia cordataThunb.) from India. Chem.

Biodiver.14(10): 1700189 (2017).

[2] Maffei M., Codignola A., Fieschi M., Essential oil
from Mentha spicata L.(spearmint) cultivated in Italy.
Flav. Frag. J.1(3): 105-109 (1986).

[3] Gassenmeier K., Identification and quantification of
I- menthyl lactate in essential oils from Mentha

Gbls 3l ovds Cbls g (Sl Flx puilul 003b Ol V J9u
OB F Ol ye Caliceo
gl s o0 dsb
bl Ay e
- 1S L,
V/qY Vo FEA L OFY: SF \
Vs YAS OFAFFS A SR Y
V/AD - SD ¥

Ol 5 K8 90590 (S 08l Mo d Ol jao dwslio ¥ Jou>
GC-MS 36T b o bl

ki okt SLS 5 sl

Slpderncsiie oSS
>

ells

ol

dl-Menthol, |- ‘2
Menthone, Menthyl B
acetate, D- Limonene,
Piperitone, alpha-
Pinene, beta-Pinene

*\ [ dl-Menthol, |- A SR
Menthone, Eucalyptol,
Menthyl acetate, D-
Limonene, beta-Pinene,
alpha-Pinene, p-
Cymene, Sabinene

SIsk!

WU A e ols BT Saslal 53 350 50 LS 5 3l
bl 6908 53 Jgte o3 Ol om0 VL Ll ite &S5
ailate 55 ods iS85 68 L L 4 ges S oks Jlasal
A3 b & 50 53 O Ao ys Oljen bl b Sl (o a5
o 23 6 e Olgn 4 5 S S5 oIl 5 gt 5
b

Slead S 4 Ol g5 g 1y odd odaline OVl Lol | s
35 oLl skl dibaie U awslin 55 Jog dilate 030

b om0l 7 et gla 5158 5 a8 shiles
S gladign 5 eSlal e 0o oJ e J 51 LS 5
ols iyl § Olelns QLS CIEl 15 Luilul 55 b iy Jud
5 il gl olE 55 J e o5le gl bl L
J oL ol 5l ol il (o3l 2500 5 035 5

u\.wbsaaﬂ.é \)}.a}




o pppled Chemig,,
N -

H ™~
hemistry,
""'\'

= pplied ~ 5

” ot
791 Shatig ppadan urive™

O 1 (63 937 oy slwows pwoy f@ @

ST L "'-
Ol 3T (Suko dugd oICLNS ke UKEIS 15+ 199, 11-4 V AR

(51ACS)

Y

arvensis L. from India and model studies on the
formation of |- menthyl lactate during essential oil
production. Flav. Fragr. J.21(4): 725-730 (2006).

[4] Lange B.M., Mahmoud S.S., Wildung M.R., Turner
G.W., Davis E.M., Lange I., Croteau R.B., Improving
peppermint essential oil yield and composition by
metabolic engineering. Proceed. e National Academy
Sci.108(41): 16944-16949 (2011).

[5] Marotti M., Piccaglia R., Giovanelli E., Deans S.
G., Eaglesham E., Effects of planting time and mineral
fertilization on peppermint (Mentha X piperita L.)
essential  oil composition and its biological
activity. Flav. Frag. J. 9(3): 125-129 (1994).

[6] Rohloff J. Monoterpene composition of essential oil
from peppermint (Menthax piperita L.) with regard to
leaf position using solid-phase microextraction and gas
chromatography/mass spectrometry analysis. J. Agri.
Food Chem., 47(9): 3782-3786 (1999).



fied Che
\aﬂ T S

By ~
hemistry,
""'\‘

z pplied {5

o~
" Shahid padani UNive™

O 21 88 I (o Hlaouw ywosiy f@ @

(5IACS) V A
DI BIN >
Ol byBT (e dugd olKLIHS (pole oAKIINS 15+ 399 5¢d 11-4 AL

Evaluation of Active Ingredient of Peppermint Essential Oil Cultivated in

Golestan Province

Mohsen Mogheiseh #*, Mohammadreza Taheri °, Raheleh Dageliye ®, Mostafa Hamidi 2,

Mohammad Safari @

aSpecial Service Center for Medicinal Plant, Iranian Academic Center for Education, Culture and

Research (ACECR), Golestan Branch, Gorgan, Iran

® Department of Chemistry, Faculty of Science, Golestan University, Gorgan, Iran

Abstract: In order to evaluate the yield of essential oil and the percentage of ingredients of

two different types of peppermint plants, fresh samples were collected from different location

of Golestan province. Peppermint samples with larger leaves have a higher yield in terms of

essential oil content. The results of GCMS analysis of the prepared essential oils also show

the presence of 8 to 18 different compounds in the essential oils. Among the constituent

compounds, menthol and menthol contain the highest percentage, respectively. In the

essential oil of peppermint plant cultivated in Normal region (region with relatively colder

climate), Menthol and Menthone shows the highest and the lowest levels (69 and 24%),

respectively.

Keywords: Peppermint; Essential oil; Active ingredient; Menthol; Gas Chromatography;

Mass spectroscopy.

*Corresponding author: mr.taheri@gu.ac.ir
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Chromium Adsorption by Using of MWCNT: Synthesized on Egg — Shell

Hassan Alijani_*

Department of Chemistry, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Abstract:

In this research multiwall carbon nanotube (MWCNT) was synthesized by chemical vapor
deposition method on iron doped egg — shell as an efficient catalyst and substrate. As employed
substratehas low cost moreover, iron fragment induce superparamagnetic property on as
synthesized MWCNT. As synthesized material (at 800°C and 15% catalyst) was functionalized
with ethylenediamine (En) as well as triethylenetetramine (TTA).Prepared material was
characterized with XRD, TGA, FT — IR and Raman techniques. Effect of iron percentage on
the MWCNT vyield and effect of temperature on the product quality was also investigated. In
view of practical application, as synthesized MWCNT, oxidized MWCNTand amine
functionalized MWCNT were employed for Cr (V1) removal from aqueous solution. Effective
parameters on adsorption efficiency such as pH, contact time and adsorbent dosage were
optimized. Kinetic and isotherm study revealed that chromium adsorption by modified
adsorbents followed second order and Langmuir adsorption model with the equilibrium time of
30 min and adsorption capacity of 125 and 166.6 mg g using MWCNT and oxidized CNT and
333.3 mg g* with both amine functionalized MWCNT.

Keywords: Multiwall carbon nanotube; Chromium; Egg — shell

*Corresponding author: h.alijani@scu.ac.ir
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Absorption of Ni(ll) lons from Aqueous System Using Dendritic Polymer

Supported on Nanosilica Extracted from Rice Husk

Ali Akbar Asgharinezhad, Morteza Faghihi, Mohsen Esmaeilpour*

Chemistry and Process Department, Niroo Research Institute, Tehran, Iran

Abstract:

This study demonstrates a synthetic strategy for the preparation of porous SiO> using natural
and waste materials from rice husks as the source of biosilica. Then, dendrimer polymer
supported on nano silica with surface amino groups were fabricated. The synthesized
nanostructures were characterized by Fourier transform infrared (FT-IR) spectroscopy, X-ray
diffraction (XRD), thermogravimetric analysis (TGA) and dynamic light scattering (DLS). The
morphologies of the adsorbent were characterized using a transmission electron microscope
(TEM) and field emission scanning electron microscope (FE-SEM). The adsorption kinetics
studies of the novel adsorbent in removing nickel ions from wastewater showed that the
maximum absorption amounts of Ni(IT) were 91% at 25 °C. Furthermore, the adsorbent could

be regenerated for six cycles without significant loss of activity.

Keywords: Rice husk ash; Silica nanoparticles; Dendrimer polymer; Nickel ions; Removal

efficiency; Adsorption kinetics
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Inhibitory Effect of Urtica Plant Extract on Aluminium Alloy Corrosion

Mojtaba Moharramnezhad 2, Mehrnaz Shahi ®

2 Master of Nanochemistry, Iran University of Science and Technology
® Master graduate of Analytical Chemistry; Semnan University

Abstract:

Corrosion is chemical or electrochemical damage, and sometimes biological, between metal
and its surroundings. The most common use of the term steel corrosion refers to the
electrochemical oxidation of a metal in reaction with oxidants such as oxygen or sulfates. One
of the ways to prevent corrosion in industries is to use organic (natural) and mineral
inhibitors. Inhibitor is a chemical that when added in low concentration to an environment,
effectively controls, reduces or reacts the metal with the environment. In general, inhibitors
under various mechanisms reduce the rate of corrosion. According to the oxidation and
reduction half-reactions of inhibitors, they can be divided into anodic, cathodic or mixed
inhibitors based on the degree of effect and probability of each of the mentioned reactions.
Today, the introduction and use of plant extracts as inhibitors has increased in recent years
due to lack of toxicity and easy access. The proper function of plant extracts as inhibitors can
be attributed to the combined action of these organic compounds together. These compounds
are generally molecular structures in which the presence of a double bond of benzene ring,
heter and atom, etc. is observed. Vertex lvium V21508 was used for EIS and polarization
tests. It was observed that inhibition increased with increasing concentration of nettle extract
and maximum inhibitory efficiency up to 500 cc for Al was observed at a concentration of 1
M of acid, which polarization data showed that nettle extract with suitable active ingredients
as good type inhibitors Anode acts to corrode Al alloy. Finally, the Nyquist and bode
impedance diagrams explain that the Al impedance response in an acidic environment

consists of a simple semicircle.

Keywords: Corrosion; Organic Inhibitors; Nettle Herbal Extract; EIS Tests; Nyquist and

Bode Impedance Diagrams
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A Kinetic Evaluation on CODs Removal in a Semi Batch Bioreactor

Azar Asadi*

Department of Gas and Petroleum, Yasouj University, Gachsaran 75918-74831, Iran

Abstract:

In this study, the Kinetic analysis of carbon removal in an intermittent discharge drought tube

bioreactor for the treatment of a milk processing wastewater was evaluated. In order to obtain the

kinetic coefficients Stover—Kincannon models was employed. The constant values in the stover-

kincanoon were obtained 314.58 g/l and 285.71 g/l.d, respectively, for half-velocity constant (Kg)

and the maximum total substrate removal rate constant (Umax). As a result SCOD removal rate of

the bioreactor with continuous feed and intermittent discharge hydraulic regime is significantly

higher than the other bioreactors with continuous regime.

Keywords: sCOD removal; Stover-kincanoon; semi batch bioreactor

*Corresponding author: azarasadi_88@yahoo.com; a.asadi@yu.ac.ir
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Graphene Oxide/L-Phenylalanine/Polymethacrylamide Nanocomposite as
an Efficient Fluorescent Nanosensor for Heavy Metals Detection in

Aqueous Media

Mehdi Barzegarzadeh ?, Mohammad Sadegh Amini-Fazl , Seyed Yasin Yazdi-Amirkhiz °

4dvanced Polymer Material Research Laboratory, Department of Applied Chemistry, Faculty of

Chemistry, University of Tabriz, Tabriz, Iran.
® Department of Foreign Languages, Tehran University of Medical Sciences, Tehran, Iran
Abstract:

Heavy metal ions in the environment due to their toxicity are detrimental hazards to aquatic
ecosystems and human life.In this study, graphene oxide (GO)-based heavy metals nanosensor
was prepared via surface reversible addition-fragmentation chain transfer (RAFT) method.
First, GO was prepared from graphene and was modified with L-phenylalanine (LP). Then a
RAFT agent was attached chemically to the surface of GO-LP. Next, GO-
LP/polymethacrylamide (GO-LP/PMAM) was prepared via the polymerization of
methacrylamide (MAM) monomers on the surface of the GO. The surface morphology and
chemical properties of the prepared materials were fully examined by using FT-IR, SEM, UV,
and PL techniques. The results of PL indicated that the PL intensity of GO-LP/PMAM compare
to GO and GO-LP spectra in the water become stronger. Finally, the modified GO was
employed as an excellent nanosensor for the selective detection of Cu (11) ions in the range of
0.25-2 mM (correlation coefficient R? 0.9903) with a 0.125mM limit of detection. No obvious
alteration in the fluorescence intensity after the addition of other metal ions indicated the great
selectivity for Cu (11). Based on the experimental results, the surface-functionalized GO with
RAFT strategy could be successfully employed as a promising nanosensor for selective
detecting of Cu (I1) ions.

Keywords: Graphene oxide; Heavy removal metal; RAFT; L-phenylalanine; Nanosensor
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Degradation of Organic Pollutants and Simultaneous Generation of

Electricity by Photocatalytic Fuel cell/Periodate System

Tayebeh Parvizi 2, Jalal Basiri Parsa °*

& Department of Applied Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, 65174-
38683, Iran

® Department of Applied Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, 65174-
38683, Iran

Abstract:

In this study, a photocatalytic fuel cell/periodate system comprised of graphene oxide/TiO>
nanotubes as photoanode and polypyrrole/multi-walled carbon nanotube as cathode was used.
The obtained results showed that the combined system displayed better performance compared
to the periodate activation process and single photo fuel cell (PFC). Due to the characteristics of
inorganic sacrificial agent and strong oxidant for periodate, the proposed photocatalytic fuel
cell/periodate system could improve the photocatalytic reaction and extend the range of active
species reaction from the solid electrodes surface to the total liquid phase through the formation
of iodine radical intermediates (104, 103%) and hydroxyl radical (HO"). Hence, PFC/104 exhibited
remarkable cell performance, increasing the acid red 14 decomposition by 54% and electricity
generation by 87% relative to the photocatalytic fuel cell system without adding periodate. The
effects of experimental variables (initial pH, substrate concentration, and 104~ concentration) on
the PFC/104™ efficiency were studied using response surface methodology (RSM). The highest
degradation efficiency of 99 % and a maximum power density of 1500 uW cm2 were obtained
using citric acid as the organic compound in the optimum conditions with an initial pH of 4, an

acid red 14 concentration of 63 mg L2, and an initial concentration of 3 mM for periodate.

Keywords: Photocatalytic fuel cell; Degradation of organic pollutants; Periodate activation;

Polypyrrol/MWCNTs nanocomposite.

*Corresponding author: parssa@basu.ac.ir
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Investigation of Photocatalytic Fuel Cell/NaOCI/Cu (11) System for Organic

Pollutant Degradation and Simultaneous Electricity Generation

Tayebeh parvizi 2, Jalal Basiri Parsa °*

& Department of Applied Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, 65174-
38683, Iran

® Department of Applied Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, 65174-
38683, Iran

Abstract:

In this work, a hybrid photocatalytic fuel cell (PFC)/ NaOCI/Cu*? system consisted of a noble
metal-free PANI/MWCNT cathode and a NiO/TiO> nanotubes photoanode was constructed.
The proposed PFC NaOCI/Cu*? system was used for the degradation of acid blue 113 and
simultaneous electricity generation. The removal efficiency of acid blue 113 and maximum
power generation using PFC/NaOCI/Cu*? system was dramatically higher than the bare PFC
system. The PFC/NaOCI/Cu*? system exhibited remarkable cell performance, increasing the
acid blue 113 degradation by 48.1% and electricity generation by 59.38 % relative to the
photocatalytic fuel cell system without adding NaOCI/Cu*2. Also, the operating variables,
including initial pH, NaOCI/Cu (ll) ratio and substrate concentration, were optimized by the
response surface methodology (RSM) regarding the degradation efficiency and maximum
power output as the responses. The highest removal efficiency (98.2 %) and maximum power
generation of 0.74 mW cm2 was obtained at in optimal conditions of initial pH of 3, NaOCI/Cu
(1) ratio of 178.42, and substrate concentration of 40.27. Hence, the PFC/NaOCI/Cu (I1) system
provides an excellent method for treatment of organic pollutants and simultaneous generation

of clean energy.

Keywords: Photocatalytic fuel cell; NaOCI/Cu (11); NiO/TiO2 nanotubes.
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The Preparation of Cu (11) Schiff Base Complex Immobilized on
Magnetic Graphene Oxide as Recoverable Catalyst for Dye Reduction
and Reaction of Malonitrile, 1-Naphole, and Various Benzesaldehydes

Shima Khajevand Khosheli, Niaz Monadi”

Department of Inorganic Chemistry, Faculty of Chemistry, University of Mazandaran, P.O. Box
47416-95447, Babolsar, Iran

Abstract:

Cu(ll) Schiff base complex with Schiff base ligand H.L (H.L=.2-Hydroxy naphtaldehyde.)
immobilized on magnetic graphene oxide, GO/Fe3O4 and GO/Fe304/CuL, nanostructure
was prepared. These nanostructures were characterized with FT-IR, BET, VSM, SEM,
XRD, EDS and ICP analyses. The synthesized nanostructure was used as an efficient catalyst
for the preparation of 2-amino 4H-benzopyrans via three component reaction under water
and ethanol (2:1) solvent condition and at 60°C temperature. The synthesized nanoctalyst
can be easily separate from the reaction media using an external magnetic and reused
becaous of existence of magnetic material on surface of graphene. The recycled nanocatalyst

were used for 4 times.

Keywords: Magnetic Graphene Oxide; Copper (I1) Sciff base Complex; Heterogeneous
Catalyst

*Corresponding author: Nimonadi@umz.ac.ir
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Kinetic and Isotherms Study of New Fuchsine Dye by Carbon Dot

Embedded Hexagonal Mesoporous Silica from Aqueous Solution

Z. Entezarian ®*, M.H. Mousazadeh ?, R. HakimElahi ¢

3 M.Sc, Department of Chemistry, Amirkabir University of Technology, 15875-4413, Tehran, Iran
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Abstract:

In the present study, mesoporous silicate adsorbent modified by carbon dot was synthesized
and applied for removal of new fuchsine (NF) dye from aqueous solution. Carbon dot derived
from the histidine amino acid is synthesized by the hydrothermal method and then immobilized
on the mesoporous silicate adsorbent (HMS). The characterization of Absorbent were analyzed
by X-ray diffraction analysis XRD, SEM scanning electron microscopy, nitrogen adsorption
and desorption analysis BET. Effects of adsorbent type, adsorbent dosage, PH solution, contact
time, temperature and initial dye concentration were studied. The amount of adsorbent and the
optimal pH in the dye solution are determined as 0.1g and 6, respectively. The absorption
process was exothermic in the temperature range of 298 to 328 K. Absorption of NF reached

equilibrium in 120 minutes. The maximum adsorption capacity and the highest percentage of

dye removal was 21.55% and 86.2% at optimum conditions,respectively. The kinetic data

showed better fit to the pseudo-second-order model. The equilibrium data were better fitted to
Freundlich isotherm.

Keywords: Carbon Dot; New Fuchsine; Adsorption; Hexagonal Mesoporous Silica; Isotherm
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Application of Potential Functions in Categorizing of
Arylpiperazinylalkanoic acids’ Derivatives as Serotonin (5-HT1a and 5-
HT-) Inhibitors

Sedighe Naderi-Jelodar, Mohammad Asadollahi-Baboli *

Department of Chemistry, Faculty of Science, Babol Noshirvani University of Technology, Babol
47148-71167, Mazandaran, Iran

Abstract:

In the present study, the potential functions were used to categorize Arylpiperazinylalkanoic
acids’ derivatives as potent inhibitors of serotonin (5-HTia and 5-HT7) into active and
inactive classes. The 5-HTi1a and 5-HT7 receptor inhibitors are effective in memory and
depressive disorders. After optimizing the chemical structures of serotonin inhibitors, the
generated molecular descriptors were used as independent variables in the classifications. In
order to implement potential functions for active and inactive classifications, the guassian
kernel function were applied with the optimal smoothing values. Besides, the cross-validation
techniques were employed to assess the performance of the models. The results show that the
successful active and inactive classifications were achieved with the precision of 97% and
96% for the 5-HT1a and 5-HT+ receptor inhibitors, respectively. The proposed strategy can be
used as pre-synthesis evaluation to determine if the inhibitor is active or inactive. Therefore,
this study can be used in the drug discovery research as a simple to use complementary

technique.

Keywords: Chemometrics; Serotonin; Classification; Arylpiperazinylalkanoic acids;

Potential functions

*Corresponding author: asadollahi@nit.ac.ir
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Optimization of Ozone-Sonofenton Degradation of Acid Orange 7 in

Aqgueous Solution Using Response Surface Methodology

Jalal Basiri Parsa *, Mahya Alamdar, Farnaz Jafari

Applied Chemistry Department, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, Iran

Abstract: The utilization of Ozone-sonofenton as a novel combined method for degradation
Acid Orange 7 in batch reactor considering the effective parameters including pH, reaction time
and molar ratio of Fe?*/H,0: has been studied. This process was optimized using response
surface methodology (RSM) based on central composite design (CCD) and influence of
parameters on degradation of pollutant as response was modelled using quadratic model. the
ability of proposed model in prediction of experimental process has been evaluated thorough
the determination coefficient (R?=0.9976). At optimum condition, effective parameters
including pH=6, reaction time of 12 min and Fe?'/H,O, molar ratio =0.0039, complete
degradation of pollutant was achieved. The concentration of Acid red 18 decay follows first-
order kinetics, within the range studied. Eventually, in the Ozone-sonofenton method,
simultaneous utilization of Fenton reagents, ultrasound waves and ozone gas in presence of iron
catalysts causes to complete and fast degradation of Acid Orange 7 through generation of active

spices particularly hydroxyl radicals.

Keywords: Ozone-Sonofenton; Acid Orange 7; Hydroxyl Radicals; Response Surface
Methodology.

*Corresponding author: parssa@basu.ac.ir
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One-Pot Method for Synthesis of Tin (I1) Sulfide Semiconductor

Nanoparticles

Amir Reza Judy Azar*

*Department of Chemistry, University of Kurdistan, P.O. Box 66175-416, Sanandaj, Iran

Abstract:

Tin (I1) sulfide nanoparticles were easily synthesized using a simple method using TGA under
very mild conditions. The nanoparticles were characterized by various techniques such as
scanning electron microscopy (SEM), Fourier transform infrared (FT-IR), X-ray diffraction
(XRD), transmission electron microscopy (TEM) and X-ray spectroscopy (EDAX). Image
analysis confirms that SnS nanoparticles have a spherical morphology and the average
particle size distribution is in the range of 2.5-2 nm.

Keywords: Nanoparticles; Semiconductors; Tin sulfide.

*Corresponding author: amirjoodi@yahoo.com
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Study and Determination of Electrochemical VValue of Small Amounts of
Amoxicillin in Real Samples

Majid Kalateh Bajdi "2, Shiva Hemmat @, Mohammad Behbahani °

& South Khorasan, Birjand, Shahid Avini St., Birjand University, Faculty of Science, Department of
Chemistry

b Khuzestan, Azadegan plain, Susangard, Shahid Chamran University of Ahvaz Industrial Campus

Abstract:

An antibiotic is generally a product or substance produced or derived from a microorganism
that kills other microorganisms. But in more common usage, this definition also includes
synthetic types of antibiotics, such as sulfonamides and quinolones. In this study, we examine
one of these antibiotics, called amoxicillin, using a modified carbon paste electrode, which is
tested by cyclic voltammetry, differential pulse voltammetry, and linear scanning
voltammetry. Factors affecting the performance of this optimal electrode (pH = 10, modifier
percentage 10, adsorption time 2 minutes) were investigated. The linear concentration range
of amoxicillin from 1 x 107° tol x 1071° M at a absorption time of 2 minutes has a
detection limit of 3/03 x 101 M. This electrode was evaluated for measuring amoxicillin
in real samples and the results were compared with other methods of measuring amoxicillin

and acceptable results were presented.

Keywords: Amoxicillin; Cyclic voltammetry; Differential pulse voltammetry; Modified
carbon paste electrode
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Synthesis of Molybdenum Disulfide Quantum Dots and Investigation of

Their Properties

Leila Khoshmaram &, Mina Emami 2 _Roghayyeh Jalili

2 Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani University, Tabriz, Iran

b Department of Applied Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran

Abstract:

MoS2 quantum dots are a new class of nanomaterial that has been proven to have fluorescence

properties. This feature has caused to be considered in the quantitative and qualitative

analysis of various materials. In this article, the synthesized MoS, quantum dots and their

properties are investigated. The excitation and emission wavelengths of the synthesized

particles, and size and surface charge potential of them respectively were investigated by the

commercial spectrofluorimeter and DLS method. The excitation wavelength of these

nanoparticles is 395 nm and their fluorescence emission is 399 and 479 nm. The results of

DLS method showed that the synthesized quantum dots have uniform size and their average

hydrodynamic diameter size is 1.99 nm. Also, the value of -4.49 obtained for the particles

surface charge potential showed that the synthesized MoS, quantum dots have a negative

surface charge that prevents the particle aggregation.

Keywords: Quantum dots; Molybdenum disulfide; Fluorescence
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Investigation of Catalytic Ozonation Performance of Metal-Organic

Framework MIL-53(Fe) for Degradation of Cefixime Antibiotic from

Aqueous Medium

Bardia Rezvani 2, Seyed Reza Nabavi *, Milad Ghani °

= Department of Applied Chemistry, Faculty of Chemistry, University of Mazandaran, Babolsar, Iran

® Department of Analytical Chemistry, Faculty of Chemistry, University of Mazandaran, Babolsar,

Abstract:

Iran

Cefixime is one of the most widely used antibiotics and is used to treat acute bacterial

infections. In this study, catalytic ozonation using metal-organic framwork MIL-53(Fe) in a

semi-continuous reactor was used to increase the drug removal efficiency. MIL-53(Fe) was

synthesized by solvothermal method, and the effects of catalyst dosage, initial concentration of

cefixime, pH and amount of injected ozone on the degradation rate of the contaminant were

investigated. Catalyst characterization was determined using FTIR, XRD, BET and FESEM

techniques. The results of the study of variables showed that all four factors, the dosage of

catalyst, the initial concentration of cefxime, pH and the amount of injected ozone affect the

efficiency of the degradation process. In addition, the removal efficiency of cefixime in sole

ozonation increased from 62% to 94% compared to catalytic ozonation in 20 minutes, and the

degradation rate increased from 76% to 96% by changing the ambient pH from 9 to 3.

Keywords: Metal-Organic Framework MIL-53(Fe), Catalytic ozonation, Cefixime,

Antibiotic

*Corresponding author: srnabavi@umz.ac.ir

VFY




—_

Ol !l 89yl owds slows Cpaocmy =0

3 N K
hemistry, -
I (GIACS)
% pplied /{5‘
oS sy e Olr 3T Sie dugl olRNS (pole oUENS (V- g1 ,65 1 1-4

d Che
o nppled Chemig,
O ",

o,

®

e a s
L;’IE{EJ”JJM/,zI,

O¥ ) 0 ) S ) youls b 99 (1595 o gl Angd 1oYY allic

\E3 oo \ -
6’\.‘;.05 o dee ¢ ge lefy 61;
NS o ils 5 0uSTiils (555 5 i )| wlid )8 (g gomiils -

NS ol&tils 5 oSty (g3l slog S ke Sla gae Y

Ll 1 O 287 Oty gl A7 S 5 Sl kil o Olgzm S plio (Sloslos p fprl e ol () Loy 3OS
(ipde ol Cool G sedl G2 AL oo LS 2550 05 A 4 el 225 b Ol 45735 o ool (58 S g0 il s S g
Bl on el o S (U N5 S 5 e BLEI o la ¢ty (Sla A Gy O e g 5 AL 000
Sl et by oo (ATa s (Slosls psz o) Gr FALES 5 oy T (STt sl (25 hy sy ol Sl Ol
3 Al il o iF bl g 15 1 Elislons ol peslin fomoly il o 45 1 s g J (5l pody U Al ks[5 s lodilols
03,5 SLSIPEG ol OT 40 o gl (S oIl 5 3 gy (61 pos 5 ocbitirtbv oo (il S5 gy il o3lizal U OY S slo Jolo 5l i g
Slaes T 5 octne ool Jolio 33 1y OV slaliln gl Conglio i 5 s L3 Ly o0y csladshor o)l ) el el il UL ot G
) G PEG B 5l Canj o Loy ) gl azan T Jola,y S5~ 457 S o ol [ OS] Gyl e ST 57 035,
sy sl s o go 43 .58 5 s gm0 CEM) sy oS0 Sy Ko o b ol (55l (sl S35
— e i b 5 O Ll g U el g I OT (s iLas T o gmei 5 s (SIS SL Sl st 3o i S s 4 (e eil)
Ll o Ly 255 ol gl (Slsin (4 1200« TANSMITANCE) ool b eckivgy 1305 ockibaist Lo sl plost Lo sl o ploni] 25 [ 5lo
Transmittance ) (s Yo cois jldéo b o35y Loms ins 555 Cols by [y OT 5 03,5 Lidim ocks (Geboi] Lames (1515 cookid Lt
4 S Olsieas g o gl poldie 15 OVf Cosllae 3l 4 dm g b okl o7 (slaylistl il 5 3 o i i dijlo ST (+) AFAD

.Jﬂfjwa:mﬂbjjd :.Ld/:yL(jJb)/‘jdggﬁﬁ"g;«gjjjﬁlwQﬁjgﬁﬂjj&wjfw/(fpb-fb'dg ‘5//,:1 g'_,..wL’.d

ol V] fae Gl S (slo ok il ¢ ST s ) sl 550 SBO31g
i 05 Ob o 53 ol gl shos Granly 5 50087l a5l
S23,8 ON O - o pelas J 287 (6l s 0 sl o il €355 o0
Gy el Y Cy 9 ) Cy ol s lilial Oleys LaSL
Gl i il (6o s [F] AL 0 (s 25 G 5]
DS s Sl sy SR s Dl s 55 sl
ikl L;l)? wj}.«u‘ Ji}"; | :L;:;\J{\Ej:b J:J}..u\

EVRY-N

A8 pela 05,5 VL b oS ol S e SBel o5 ol

05 S S b Shsen o3 s Gl pde s O
odd hs Sl olen 6 4 ubs [V 35 e aie
S 5b Cou 1) 0Ll g ke Olgm el 5 &7 ol
£ Cabs Bl Yo Jle b &S e ol s 5 Sl o3l

Olaabl o jb e sbaailele W5 2581 ol (555l 5L
L 24 Ohley (S5 kS 5 odd o gl s o 5 S 58

ol s A s 4 sl s s plls pde L)

xS Y g5 Cobs Jlie 5o [Y] 55800 i iy glad sl

tavackolimehr@yahoo.com*

YFY


mailto:tavackolimehr@yahoo.com*

Jied Che
a0 PP st g,
P ",

Ly NG
hemistry,
f""\'

pplied 5

o
90 Shahig ptadani unive®™

Ol Rl (63 Il (o Hlaows w0y
(51ACS)
OmlydT (Sie dugdh oL (pole oUKEINS 1€+ -

92585114 TG rl

eSS e 4 OT c.ﬂli Js 4 pH 4 ol lad) st

.[\']MW&))‘:&\A‘}A\?‘&M

(&

stlend 3l 50
S g 05 OV et (Sl <S5 ) NPH - ol
(i 3l oJ S I AL PEG sl IS b s (55,5
B YL u.é}b- L J\}A @LJ Cokds 050 99 BI'E uT HCI s

Al ag &S e S a

oA gl sl (5 3LosT
ol IS5 pkn 53 0T 0387 Jor U 1) ol gl sl
VLS i o 5 Jgloes PH s
TAO=XE WIV jlaie - il s 51L 51 5 0ilu, V & Jbo 5
4 0 e b D) oty ol sl Jsloe 4 1y Sl g (555 O
Forpm o b pnbliae Ojan ol on 4 jatie O
SLOS 5 Ly lis 55 spd 0 Eol & oS 0 LS
=10 WIV jlaie 5T 51 s ¢35 VU 1y o smil Caaslie SIS
Cole 93 Sde 4 0dd 050 995 ST 2 e 00 5 1,PEG )
=S o8 J- 00 Tpm 255L 5518 le am s Ve¥s glas o
38 S35 Y (Ko o3lizal b 1y o il Jhons
PEG Jslows 4 jadnin Do 4 (sl 6 jlabo hd &) oty 5 051
053 b 5 oS oo LS o ; GBI Slos 4 G plos a5 oS

b V.ACM + rpm

Adoag VY O pH,

o¥idag
Iy o 050 953 ST Sl sms Hldia OV J5 ags (s sl
e o ol s oo 318 Sl a3 YooVe Sles o3l s
Yoove ol o5l 5o odd o5 OT 53 1y OV 51 suxs
b blite Ojer sty 5 (S 0 o o5 Sloer
OT s JulS &gty OV S (o3 o2 A IPMEs

LSLAJQ.LJJGA{.JG_}:J}_{JA:JT)JQTJ‘LSJG'TG;@AJOM&

Y FY

O - TR VI U S IGIU P WL
Sz el 2l ¥ ] 258 (oo (Jshor ool L5 oS 0 e (SLS
3 okt US4 5L el Aol 5 e 1S
b ol 56 L o el oS5 5 kil n (B e o el 335
sosdle sl QLIS 1) O A3 J S s Sy il Ol g s
Wl ol hyls b ol 55 S5t 51 eslizal ooyl
Wl SBT3 o s 5 s S 57 5 40 (g
B3 s S5 4 e b Jal G Glad S0y (a0
B T R MRS E ) (PSR T-F R P
)3 Glaw Culd)y Fals Lol am s 52500 ol o o]
BEY Py IR W V-SSP S EP RSV I S P
Ll oo &S LIy gl gyl ) Uy Sobs Obeys
JUs a1y Hlaw Culd) g asd eols b (S &) s0a
236 b G5 3 S Sl (olse b 0T sl axals
0T il Jows 0155 g0 oS o&tuns alo g 51> odier
Ll s bOT glaeS e 5 ek 5b g5 5 ol bl
ool &K F] s o IS oKoes il
FE phn g g g s B OIL AL e S susl
by ool LLnl pedle il S ke 12 5 e
el 56 sl [V] 558 oo JLb 565 5555 5 s
35 J=8 5 oo Ll bl el (STH s J )
obasl 5t Jole Sl B151 5 Glul o Sles
Sl (S oyl @5 slaable [A] 45 o Jus
ool ST 5 Jse Glagyls bw a codd Sl Jale
Jsas Sl Jsho Jobs b 5035, dsb o 9)ls b m
e als (ST bses Ol e 5SS S 0 oSS
Sl b b e 5U ol 518 oKans b g 0T Cnsd
o (Jhe Zol b (J k0903 e Go b 1 G sl e
A gla ey chedgr glaady i a1 OT
bos o 0 JT ladd 5 T s YL Il bl
Sy (Sgh Dk S ady fuate
s 51 pH «éé& Slad (Dl dmys il SAES s

el 56 9 J5550em 5U dad S g s Ol 5 [4] as o 0L

chb ‘)363\;‘)‘5;



&@M,wmﬂchem.m
NV

H NG
hemistry,
""\‘

% pplied 5

"0 Shati agani

. & . . N o
Ol 21 (83 y b5 (gont slnows (yrocmiy A @
(51ACS)
SlmybydT e g OICLIIS (ol 0UKIIS NE e 159 4g 11-4

ST sy

%

Sl Slay s @ilesliT Ly, e 4 b
(5 03 Ll p2) )18 olons oaslefT lamman 55 a3 5k
gl nals yslie Sl 1 ply 623 8 513 eslizals ) 5o
aia ol el iy maad b 53 Olipde Ol el

.4.1:)?

STANDARD INSULIN

(w3x)Absorption

(<Bie) 1U/ml

3 4l 58 gl A S Jab iz - ) I

VFY

m.w)v.:.;l.w)dﬁ aul LSL‘J“:"C&(L“-")" oslzinl b1y J sloes
RS Dode 4 o laBs b oy goa 1HPEG + 1 sl J gl
A3 b DU s (655 O An 5 o3 gad LSOV Jgloes
BUI los 53 g oddadlsl OV Jslowe 4 1NO-LYOWIV 59
05 0534 b ol e les ABL lls a5 o0l U5 S
SV s ksl o ol 554 sl o gl 135 555 plonil s
s )5 5 23T (lgn 5 GBI oz 53 aids Ve ke sl
33 8 o Ao LEL aBls I 5 by
S o el 3l U5 53 0k (OISl o sl (5Ll
A Y a sl (g5l U5 51 pateda Hlids o shate
A 353 V/F L PH L (ol Dlied SLPBS i
¥V C°els L sl “””C;“’- bl ol gl slas b
cab bl I jatin Sl ol 55 (e A iz
il o o el e e odiasolis &S (s b UV-ViS

e TP S Lo s B i s S

o g

oY3 o

Loy o8 Ll S Zol L8 OY) g
Bl (L OY5 58 0 LI TV I M b e 90 5 (6 ST,
Aol 5 550l S S8 (ladmly ST 1 Sk 5 05T ¢ st
456 0T Sl s gl (o) sl ol S5, 8 8
05 35 FO/0 L 41 (V) &) () JS) 0 gl IS 513 o
slad o I e glaclale 2ol (wab g o s
Jolous 4 e O Sogline slie 05538 Lo g5 o sl ST
e 4ty 05,5 My sk e 5 oddiags G sl 4l
o o i 4 Bl o0 gl ¥ B YO Sgdse 3 a5
—Sp b v gl YR s Jdeddl ol
31kl 13 gad L35 s alom e 55 T s & il ) 5le
Al p 855 Sn OO L ol (IU) &K (Y JS8) &l
ol ks s UV-VIS s g Dl il 87 it (WSl oo
Chle 5 aiy maedsh 5o Cdar g daly o)kl s s

S ioleT 53 LS o et |y 4505 55 5 50 ) g



\

it Ol !l 89yl owds slows Cpaocmy LA

S NG
g&@w 5IACS
% pplied 5 ( )

e g e e OlrbsaT ke dugd olCLIS (pole oUSEIIS 8+« g9 40 111 u

®

ST sy

O il S 5lula
el 3 GlS WS s ileans st
059y ksl 5 (giluand 515 PBS Julis Jshsee 5l lisleT
Coles 5 s e.L&r:Ja.i VY PH s odns 2L (g 5lwand s V/FPH
5o sl Sialay gy 6l o oslial 51 S sl 4z )3 TV
3035 Gilard 1y S oSans Ll b codiiags J350
Sl B,k s sl sl ladsl Sl pesia slie
OT U3 51487 051> shSTVY b5 4 dowspy adedin o
03 5 g o gratn (510, L1, OT S 93 ¢pules S 03LT 1,

Olej 53 K ,m 3l ol g b b asls 13 3L Jgloes
obb (S bwarh Bl Jglome 53 o gl (3Ll Sl oy 0ok s
(2581 Gl b= S e e 3 50

1423310 OT Jsl ojL F 45" 035y Laes 3l (jloand )3
s s S s T s gl Cele G Gl o3l 14
SL3) (oAb el Cola Y B odas Lyl 5 55 (Rlay w5
b e g )y (lean (Bl ocan 53 b 1 pe Ysams S
r\?u" odae odigiluans Laa js |y lay ol Cele VP
VPG o3gy (lwand Ll i LS Al e dilen Ol SRR
A58 Jls celu

5 dls s edasl3T gl e (6, S o5l shien
&S o gl (ol Jslows () cadin Hldis (Caliee gl
Slp s kil (b SRy 3L 5 5 ST 35t
Yoo B Y0r) o gl ol g gedsb 03 gudons o &S o310
b 815 el ysle — g e e (6,8 051055 50 (e gt
S e ¥ 558 mls 4 glaes ) shies bas ol
&) O yead — o Ikl s g S eslatal b Culgsys LUl
el 580 51 edila,y gl piolie (U Boae 5t
o) 03 s dcloes e 5 (5,8 03Il ol aetia lie
Slind b Jglous 53 o gl (g5lula,y 4233 450 Sike ¢ tdu
548 bl VY PH Uyl HCL 3L Jskows 5 VIF PHL 1,

33 L3 8 S5 s payse S — i p b | mw

08

06

0.4

02

¥ =0.0559% - 0.1075
R? =0.9952

N | 15

standard insulin

(0l syl ooyl 85l g -

Release

Y¥FO

Tirme (min)

39 (A1) 4iBd AT+ 53 gl (S 3Luln y Sl g5 -1 S
V/¥pH b 55 (<) Y/EpH b

+ lonctropic

gelation [\

OV bl 53 i guil (6 o8I0 eTileds — £ IO



d Che
o nppled Chemig,
O ",

H NG
hemistry,
f""\'

% pplied /{5‘

i ol
1 Shahig ppacani U™

Ol 21 88 b7 (o Hlsows (pancmiy A0
(51ACS)
Olrsb 3T (Sie dugd oKL (pale SUKIHNS (V£ 593 g 11-4

e a s
L;’IE{EJ”JJM/,zI,

S el OV fano S1 (g S e (pl )2

gl ged 3 sy Ga A o sSs Se sl (J55t
Ol odaTowsay psla awlie (aJjol osas 53 oAb
5 450U S glyls (L0 JSK3) oY (o 305 A3 o
S35 Oz 03P b S Shpess Al bl LB
3 Ay Sl g 08T i 5 A (00 JS8) il s
s 4 S e JK8 S St leeslps s ki
L& ple 5l 5t Sl o135 ol el 53 5 43 8
BLI Ll o |3 I I Selate S350 Jodsns 5 035
3 5 e sl (G0 JSK2) o gl ol jon 4 PEG 058
A4 el g ek S, 5 Soosm lils Sl
OV Ot 035381 b a3 5L Jlistla 3 uddes ol )y o
Gy Mo o Sl g5 0n (sl PEG
Sobisge i LG bl 5 LOT o &SKky S
Olyea (F JK2) O gw (555 O Jldae S b 51 .Aal
55 e b gl glaes o SVl 5 Lo sl Jule
A3l NS 10T (ol 5 J5 K S 3 15 0 0¥
Sl (6,8 IS 3 U5 IS e Site bl gy iz

yls ol 4 Caenl (d SU gl Lle

R4

o) el s e Ol 1y o gl 5lula,y (LD Y S
aids OF Olej 5o 5 islay 05T aids 480 S w S
AN jljiﬁ,z;;}Tg;\?,w\ﬂwgrsu;uw@ﬁ;ﬁ
B3NP Ol 5o 5 am35 88 3l (DY S8 55 s il
b Bl e ¥ LB oS wdls ) e, o fhe
il 38 g0 S 5l oS DLy DT 55 8 53 La s gad e
6.\5@&;11,Cyfdl,wluoTwdemuT,
4 e |5 03bds GBI o el (o S S5 0 o
Sloed 5 ol bl ol 0ss o gl SLEG (g 5lenl3T
¢S oRb Lli bl 3L s illa, 5 odar il
5l e pslie ool Laen bilie 53 OV 155 et (o 5]
53 5 b e Dyl 1y (6 j2h o gl (slad S ge Lai Ul
Ls;)oxo;,.;«;u\w.ug@C,Laﬂj-:;uﬁﬂ&u‘
S 34h 2Oy 5OV o 68 S sy sbul ol O 4o
,w@ﬁlﬁwémﬁtw;w“ﬂ”&,@
S Sl @3S e 1 el el 5 S g e
Die (U 3L Jase 3 WSl 5 ABL e ke €SS 0l
OV Sl ol 0T Sle (V= gus) 1o S Ak SRl
ol Cel s edd o5 sl atal Do oUS Lo
A ol S S g i 5355 g0 gl a2en T
S Sl Sl esl (o (53, S 03505 LS b 4
LoLPEG 03 ol o (F JS5) LS o0 (5,8 sl o 5o
S a0 9558 n OF Caaglan il 530 5 o el Qe fugus
p25 038l b4 olos S sl OV LS oo iy

JT ou\il 639 Ja._..z-.ejz ij‘ ﬁlﬁ) Ls‘jf &S ol QY}

AL o
033 § v S b 30 W eus(UV-VIS) i Olm -1 Jgua
Buffer t min max
(min) (A) (A)
13pH 3. 960-15 001262  0.036550
7APH A 9g0-15 001098  0.081685

90 S9SN Sy S



appled Chemigy, . & . . . N iy
Dre O 2l 83 Il (o Hlaoww (ymozeiy SER @
hemistry, N
( Ca—\! (51ACS) ,
x pplied g db’bﬁzj aro
g ™ OlmydT Sie duad olEES (pale oUENS £+ yg9 b 11-1 LA

Lo 53 5 00ls Ol 55 Sl kel Jaoes 53 (VL e slie
JoKis Ol bl ol s Sl azils S o8 BB islay 0,
by s OT 4 Gy K6 e cble 0555 L J5sb
Sl )3 Olis i o5y bl Sl J5 (8 IS
é&&bil.u&})aﬁw.:}&@oTC&au\jOVj
ol OT 8wzl 153 5 J5 S5 s 31 ol s )
Syl OV 5l 53 o (Slhns SSIN 6 3 sladisg S &
OT Sltle 63 Shae o S35 55t 5 ol o ge LS o
A ad55U 5 G gl o 5 oo 5 SR G55 g2 5 5 oS
g Sl sl 4 PEG 05505 9Ll b Ol azils oo
SOl ¢ gl Caglie zall 5 0V Ol i ksl O
Sy sliie 5 g5 di cble fm bmlodd G sudl (25
L bd3sb 5l sles 28 b sl OSGl 0T s 4, LK
ol 5 ol g1l 5 (550555 Calies gla S5
fae 5 il il Kssben oS oal b ol 5 a1
5 odne Aol Blie 53 gl g S Bl OV
529015 35 8 gV g 5 Gl 1y (s > 0355 Sl 5T
BB ol S A8 e ol LOT 53 clie Hlslu slowl
gt |y o gl O e 5390 iy 5 5l sleTmissy
A5 o s OB (ST
2 g 0B

e deses 83 BT Clix ol § sl 3 dhew s op b
H\}&;Qo%aﬁx\:jlw)r;fdﬁx@w
Bh g S0y i ) ) el Ul 0934T

&b
[1] American Diabetes Association Diagnosis

andclassification of diabetes mellitus. Diabetes Care
33(Suppl 1):62-69(2010)

[2] Ross SA, Gulve EA, Wang M.Chemistry and
biochemistry  of type 2  diabetes. Chem

Rev104(3):1255-1282. (2004)

[3] Mo R, Jiang T, Di J, Tai W, Gu Z. Emerging micro-
and nanotechnology based synthetic approaches for
insulin delivery. Chem Soc Rev 43(10):3595-3629 .
(2014)

YFY

o OY3SEM g e (L) Y5 1 Calike g 9lad- 0 S
o SWew 595 g2 § OYISEM peai () 21593 9 3

9 OWgw (595 O 9 OYISEM poai (@) plidz pd 3l
21503 28 3 s guil 9 PEG

S 5 Ao
Shle & b Al W hagh ol mbl 4 e L
o:-l}lo ;,),..sl Sy g;‘))"' bl e.L.':.J,:f 6;1..,.)”1:
Lo 5 0T O 4 o g o el s 5 3 b ol 516 552
Gk s oS ale (S e s eagy gl T
\# dLAJQ.\A 0D 039y 9 odme Lg)\.wc\:wi b.?u BE) g}.‘.j}““"

(sl sl OV J5sb S s folb s ol Cela



N\ st

P S 21 53 2 (oo Slawows oy A @

y hemistry,
pplied /' (SIACS) u -
3 o B’ RTAR b A
%m,,am_d,mweﬁ“ﬁ OlmbydT (e g OIS (pole SUKEIS (VE e+ 19 e 11-4 ARl

o,

[4] Disanto RM, Subramanian V, Gu Z. Recent
advances in nanotechnology  for  diabetes
treatment.Wiley Interdiscip Rev Nanomed
Nanobiotechnol 7(4):548-564)2016.(

[5] Ahmad A, Othman L, Zaini A, Chowdhury EH Oral
nano-insulin therapy: current progress on nanoparticle-
based devices for intestinal epithelium-targeted insulin
delivery. J Nanomed Nanotechnol 4:007 (2012).

[6] Sharma G, Sharma AR, Nam JS, Doss GPC, Lee SS.
Nanoparticle based insulin delivery system: the next
generation efficient therapy for type 1 diabetes. J
Nanobiotechnol 13(74):1-13.) 2015(

[7] Kumari A, Yadav SK, Yadav SC Biodegradable
polymeric nanoparticles based drug delivery systems.
Colloids Surf B Biointerfaces 75(1):1-18. (2010)

[8] Hall JB, Dobrovolskaia MA, Patri AK, McNeil SE
Characterization of nanoparticles for therapeutics.
Nanomedicine 2(6):789-803.) 2007(

[9] Sahiner N, Godbey WT, McPherson GL, John VT
Microgel, nanogel and hydrogel-hydrogel semi IPN
composites for biomedical applications: synthesis and
characterization. Colloid Polym Sci 284(10):1121-
1129. (2006)

[10] Chen HY, Zhang J, Gu YQ Characterizationof
target effect of nano-hydrogel by near-infrared
fluorescent quantum dots. In Proceedings of
International Symposium on Biophotonics,
Nanophotonics and Metamaterials. IEEE, Hangzhou, pp
42-45. (2006)

YFA



P Ol !l 89yl owds slows Cpaocmy ;’@ @

hemistry,
3 o B’ RTAR b A
ﬂem,amm_d,mwﬁ«*’s OlmbydT (e g OIS (pole SUKEIS (VE e+ 19 e 11-4 ARl

Preparation of Oral Insulin based on Biomass Compatible Polymer Gellan

Ali Tavackolimehr 2 Mohammad Hassan Loghmani

Abstract:

Diabetes is one of the most common metabolic diseases in the world. Diabetes is caused by a
decrease in the production of insulin in the body or a decrease in the effect of insulin on the
metabolism of sugars, which patients control their blood sugar by injecting insulin. Insulin
injection causes infection, pain, itching and inflammation, thickening of the skin, skin rashes, and
pimples around the injection site, which are the side effects of insulin injection. The aim of this
study is to cover oral insulin, which is the easiest and most pleasant way to prescribe protein
drugs, as well as to build efficient systems, such as biocompatible nanopolymers, that can be a
good way to protect sensitive drugs such as insulin. In this study, gelan nanocarriers were
fabricated using ion gel formation method and then PEG polymer was added to it to improve and
stabilize insulin to increase the ability of insulin to transfer from the intestinal cell wall and also
increase the resistance of gelan nanostructures against stomach acid and Intestinal enzymes also
strengthen the ability to control the slow release of insulin by the biocompatible polymer PEG.
The structural properties of nanocarriers were examined by scanning electron microscopy (SEM).
In the next step, the drug (insulin) was loaded into the nanogel structure by ion gel method and
its release from nanocarriers in vitro was performed by visible-ultraviolet spectroscopy. The
nanostructures were able to absorb (transmittance 0.036550) their insulin content in the simulated
conditions, in the acidic environment of the stomach and release it in their target area, the
intestinal environment with a high absorption (Transmittance 0.081685). It is envisaged that the
produced nanostructures can be used as a suitable option for a biocompatible and biodegradable,
cheap and efficient oral insulin nanoparticle, considering the optimal efficiency of nano-scale

gelan.

Keywords: Oral insulinl; Biocompatible nano polymer; Diabet, Blood sugar; Drug delivery

systems
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Deep Eutectic Solvent as a Hydrophilic Additive in Modification of

Polyethersulfone Membrane for Separation Improvement

Ahmad Dehgan ?, Vahid Vatanpour *, Ali Reza Harifi-Mood®

aDepartment of Applied Chemistry, Faculty of Chemistry, Kharazmi University, 15719-14911,

Tehran, Iran

b Department of Physical Chemistry, Faculty of Chemistry, Kharazmi University, 15719-14911,

Tehran, Iran

Abstract:

In this research, fabricating and modifying of polyethersulfone (PES) nanofiltration membrane
were reported by using deep eutectic solvents (DESs) as a novel modifier for the membranes.
The applied DES was produced by mixing ethylene glycol (EG) and choline chloride (ChCI).
DES was exploited as a hydrophilic additive into casting solution to formulate a novel PES/DES
membrane by the non-solvent induced phase separation (NIPS) process. The PES/DES
membranes were characterized by scanning electron microscope (SEM), contact angle
measurement and hydraulic testing of distilled water. Their performances were evaluated by
dye solution filtration test. The effects of different concentrations of DES loading were
evaluated systemically on the membrane performance. The maximum pure water flux was for
2 wt% PES/polyvinyl pyrrolidone (PVP)/DES membrane, which it was 23 times of neat PES
membrane (without PVP and DES) and 1.3 times of PES/PVP membrane. The dye rejection
for all membranes was higher than 99% that showing suitable separation ability. The results
showed that the ethaline DES is not a good pore former, but it is a good additive for

modification of PES membrane.

Keywords: Deep eutectic solvents; Nanofiltration; Hydrophilic additives; Environmental

protect.

*Corresponding author: vahidvatanpour@khu.ac.ir
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Investigation of Methylene Blue Adsorption Isotherm and Recoverability of
Activated Bentonite in the Process of Adsorption of Methylene Blue Dye from

Aqueous Solution

Azam Dinari 2, Jafar Mahmoudi °*

2 Faculty of Chemistry, Damghan University, Damghan

> Faculty of Chemistry, Damghan University, Damghan

Abstract:

The aim of this study was to remove methylene blue dye from aqueous solution and to investigate
the recoverability by used adsorbent. These studies were performed on aqueous solutions of
methylene blue with different concentrations. The experimental results of these experiments were
analyzed using adsorption isotherms. Activated benonite was used as the adsorbent. FT-IR and
XRD analysis were used to determine the adsorbent characteristics. The results show that the
adsorption data is in good agreement with the Langmuir isotherm model. Also, the recoverability
of bentonite adsorbent was investigated with the help of recovery test, which in two stages, 100%
degradation was obtained for methylene blue dye solution. Based on the results, bentonite was
identified as a strong, fast, low cost and recoverable adsorbent for removal methylene blue.

Keywords: Adsorption, bentonite, Absorbent recovery, methylene blue, isotherm

*Corresponding author: Jafarmahmudi@du.ac.ir
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Polymer-Based Nanomaterials in Synergistic Hybrid Technologies for

Chemo-Photothermal Therapy

Parisa Aghalaleh Hokmabadi !, Fahimeh Farshi Azhar ! * Kazem Jamshidi Ghaleh 2, Majid
Mazhar Ghara Maleki *

'Applied Chemistry Research Laboratory, Department of Chemistry, Faculty of Sciences, Azarbaijan

Shahid Madani University, Tabriz, Iran

2Advanced Physics Laboratory, Department of physics, Faculty of Sciences, Azarbaijan Shahid

Madani University, Tabriz, Iran

Abstract:

The combination of chemotherapy and photothermal therapy significantly increases the
effectiveness of treatment in diseases such as cancer. Copper sulfide nanoparticles (CuS) as a
type of copper chalcogenide-based nanomaterials are considered as photothermal therapeutic
agents that have a near-infrared (NIR) light absorption band. In this study, CuS nanoparticles
were synthesized by wet-chemical method from copper chloride, sodium citrate and sodium
sulfide and used in the preparation of nanocomposites with polyaniline and chitosan. Then,
load of the anticancer drug, Docetaxel, was performed on the nanocomposites. CuS
nanoparticles and prepared nanocomposites were evaluated by techniques such as Fourier
transform infrared spectroscopy (FTIR), X-ray diffraction (XRD) and scanning electron
microscopy (SEM). Then, the effect of the nanocomposite’s components for use in chemo-
photothermal therapy was investigated. The results of XRD and FTIR confirmed the presence
of characteristic peaks related to copper sulfide and normal changes in the spectra related to
nanocomposites proved their formation. The results of temperature increase under NIR light
irradiation at 808 nm confirmed the efficiency of the nanocomposite’s components in their

application in chemo-photothermal therapies.

Keywords: Copper sulfide; Polyaniline; Chitosan; Chemo-photothermal therapies.
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Preparation of Nanocomposite Hydrogels based on Polyvinyl Alcohol for

Use in Wound Healing Dressings

Mina Mohammadzadeh, Fahimeh Farshi Azhar *

Applied Chemistry Research Laboratory, Department of Chemistry, Faculty of Sciences, Azarbaijan
Shahid Madani University, Tabriz, Iran

Abstract:

Hydrogels are used in wound healing dressings due to their properties such as creating a moist
environment to remove dead tissue and wound material, thermal insulation and ease of
changing. These natural based compounds have a high potential in cellular stimulation to
increase the skin's physiological response to wound healing. In this research work,
biocompatible and biodegradable polymers of polyvinyl alcohol and alginate were selected as
the base of dressing. In order to improve healing rate, natural compounds such as aloe vera
and zinc oxide nanoparticles were used as additives in wound healing dressings. Fourier
transformed infrared spectroscopy (FTIR), was used to confirm the preparation and synthesis
of aloe vera and zinc oxide nanoparticles. The effect of these compounds was done in some
basic properties of the dressing such as thickness, water absorption capacity (swelling) and
evaporation rate in the dressing prepared by spray method. The results of preliminary
physicochemical studies confirmed the possibility of using these compounds for wound
healing applications. In the following, the necessary analyzes for the biological properties of

the dressings will be investigated.

Keywords: Hydrogels; Nanocomposites; Polyvinyl alcohol; Wound healing
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The Comparative Study of Essential Oil Composition of the Fruits of a
Number of Foeniculum Vulgare Mill Genotypes from Different Parts of

Iran

Said Nakhjiri, Seyed Mehdi Razavi * Alireza Ghasemian

Department of Biology, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, Iran

Abstract

Fennel (Foeniculum Vuglare Mill) is a plant of the Apiaceae family and has a wide range of
uses in medicine, nutrition, cosmetics, food flavoring and beverage. Due to the high importance
of fennel essential oil compounds, the content, type and amounts of fennel essential oil
compounds in different regions of Iran were studied.In this study, 8 fennel genotypes were
collected from different regions (in terms of humidity and temperature) of Iran, including
Tabriz, Germi, Yazd, Kerman, Hamedan, Mashhad, Sanandaj and Isfahan. Then, Clevenger
device was used to obtain the essential oil by water distillation method. After essential oils
distillation, gas chromatography-mass spectrometry (GC-MS) was used to analyse the oils and
identification of their compounds.The results of this work showed that trans-anethole, estrayol
and limonene are regarded as major components of the tested essential oils. The highest amount
of trans anethole was seen in Hamedan and Germi genotypes, the highest amount of astrayol
was in Isfahan and Germi genotypes, the highest amount of limonene was in Sanandaj,

Hamedan and Tabriz genotypes and only in Isfahan genotype, there was alpha-pinene.

Keywords:  Fennel; Essential oil; Distillation; Gas  chromatography-Mass
spectrometer;Genotype

*Corresponding author: razavi694@gmail.com
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Photocatalytic Reduction of Aqueous Nitrate in a Continuous Flow

Photoreactor

Mohammad Hadi Ghasemi #*, Elaheh Bohloulbandi?, Masoud Kambarani?, Narges sadat
Darabi®, Zahra Mohebbinezhad Vatan®

2 Applied Chemistry Research Group, ACECR-Tehran University, Tehran, Iran, P.O. Box: 13145-186.
b Chemistry Educational Group, Physic-Chemistry Department, Alzahra University, Tehran, Iran,
P.O. Box: 1993893973

Abstract:

Nitrate pollution of water is a global challenge and has numerous implications for human health
and the environment. Graphitic carbon nitride/titanium dioxide photocatalytic composite
supported on the ceramic fiber is a good choice for reducing the nitrate content of water. SEM
images, along with other analyses such as FTIR, XRD, and EDS, show that these nanoparticles
are homogeneously immobilized at reasonable distances from each other on the catalytic bed.
TGA analysis also showed good thermal and mechanical stability of this photocatalyst. The
photoreactor packed with this supported photocatalyst showed good results in removing
aqueous nitrate ions up to 92%. The amount of nitrate in contaminated water (-50 ppm -N) after
1 hour of UV irradiation in the continuous system of water with a flow of 1 liter per minute in
the photoreactor, reached less than 10 ppm. Commercial access to raw materials required to
produce supported photocatalysts, excellent photoreactor performance in reducing agqueous
nitrate content below international standards, reproducibility of photoreactor performance,
production of nitrite and ammonium ions much lower than international standards, scalability,
potential role in the elimination of other contaminants such as microorganisms and pathogens

is among the advantages of using the photoreactor invented in this project.

Keywords: Supported Photocatalyst; Fixed bed Photoreactor; Titanium Dioxide / Graphitic
Carbon Nitride Nanocomposite; Nitrate Reduction; Water Treatment; Environment.
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Abstract

One of the most common method of oil extraction from seeds is cold pressing method, which
its output is oil and meal. In this study, the yield of the oil, the free phenolic acids, and the
antioxidant activity of sunflower, canola and sesame oilseeds meal have been investigated and
compared. The oilseeds were extracted by cold pressing machine and the obtained meal was
collected. The oils of the meals were extracted with diethyl ether solvent and the yield was
determined. Also, free phenolic acids in meal were extracted by methanol-water solvent, and
then the yield and antioxidant activity of the obtained extracts were determined. Based on the
results, the residual oil yields in sunflower, rapeseed and sesame meals were 12.4+0.2,
15.8+2.78 and 17.8+2.4%, respectively. Free Phenolic acids analysis of the extracts showed
that their yields in the extracts of sunflower, rapeseed and sesame meals were 5.1, 11.6 and
11.8%, respectively. Also, based on the antioxidant properties obtained by DPPH method, their
ICso values were 48.29+£1.66, 292.17+4.91 and 2000< pg/mL respectively. So, sesame meal
had the highest oil yield, while this meal had the lowest yield of free phenolic acid extract.

Also, free phenolic acid extract of sunflower meal had the highest antioxidant properties.

Keywords: Antioxidant activity; Phenolic compounds; Meal; Oilseed
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Effect of Different Extraction Methods on the Yield and Antioxidant

Activity of Artemisia annua Aqueous-Methanolic Extract

Saeed Mollaei *

Phytochemical laboratory, Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani

University, Tabriz, Iran

Abstract

Artemisia annua, belonging to the Apiaceae family, is a native medicinal plant which has
many biological activities. In this study, the effects of different extraction methods including
maceration, ultrasound, soxhlet, and enzyme were investigated on the yield, content of phenolic
compounds and antioxidant activity of aqueous-methanolic extracts. Determination of total
phenol content was determined using spectrophotometric method and antioxidant activity of
the extracts were also assayed by DPPH method. According to the results, the extract obtained
by ultrasonic method had the highest yield. Also, the highest total phenol content (14.4 mg
GAE/ g dried plant) belonged to the ultrasonic method. Also, this extract had the highest
antioxidant activity with ICso = 44.6 pg/mL. The results indicated that extraction methods play
an important role in the quality and antioxidant activity of active compounds. In conclusion,
ultrasonic method was the best method in order to increase the yield of active compounds at

Artemisia annua.

Keywords: Antioxidant activity; Artemisia annua; Extraction; Phenolic compounds
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Photocatalytic Degradation of Tetracycline by Copper Ferrite

Maziyar Heydariyan ®*, Maryam Nikzad?, Seyyed Reza Shabanian ®

& Separation Processes group, Faculty of Chemical Engineering, Babol Noshirvani University of

Technology, Babol, Iran.

® Process Design group, Faculty of Chemical Engineering, Babol Noshirvani University of Technology,

Babol, Iran.

Abstract:

In this study, copper ferrite nanoparticles (CuFe204) were synthesized by co-precipitation method.
FTIR, XRD, FESEM, EDX and VSM analyzes were used to study the functional groups, crystal
structure and particle size, morphology and chemical elements as well as magnetic properties. The
results of FTIR analysis showed the absorption peaks at wave number 451 and 590 Cm™ of the
synthesized sample, which confirmed the formation of the main copper-oxygen (Cu-O) and iron-
oxygen (Fe-O) bonds. The XRD pattern showed the crystalline structure of the sample with an
average crystal size of 7.68 nm for copper ferrite. According to FESEM images, the average size
of the synthesized sample is less than 50 nm. The presence of O, Fe and Cu elements in the sample
was determined in different proportions by EDX analysis. The residual ring obtained from VSM
analysis determined the ferromagnetic properties of copper ferrite and finally the photocatalytic
properties of the synthesized sample for degradation of tetracycline under visible light were
investigated. This study showed that in 150 minutes, 71% of tetracycline is degraded.

Keywords: Copper ferrite; Photocatalytic degradation; Tetracycline; Visible radiation.
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Production of Biodiesel from Soybean Oil by Transesterification Method

Using Cobalt Doped Zinc Oxide Nanoparticles as Catalyst

Mahdieh mohsenpour 2, Hamid Gholchoubian 2, Hamid Emadi °

aDepartment of Inorganic Chemistry, Faculty of Chemistry, University of Mazandaran, Babolsar,

Iran

® Department of Applied Chemistry, Faculty of Chemistry, University of Mazandaran, Babolsar,

Iran

Abstract: In this study, cobalt-doped zinc oxide was used as a nano-catalyst to produce
biodiesel from soybean oil by transesterification. The nano-catalyst was prepared by
microwave method and characterized by EDS, SEM and XRD techniques. Optimal
conditions for biodiesel production reaction obtained at 3 hours, temperature of 60 °C,
catalyst concentration of 8% by weight and molar ratio of methanol to oil 1 to 41 which led
to 98.5% efficiency. The produced biodiesel was characterized by Nuclear Magnetic
Resonance (NMR).

Keywords: Biodiesel; Transesterification; Microwave; Heterogeneous nano-catalyst
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Photoelectrochemical Degradation of Dye Pollutants Using Iron Disulfide

Photoelectrode

Sepideh Naseri Moghanloo, Mohsen Lashgari *

Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-
66731, Iran

Abstract:

One of the effectual methods for degradation and removal of dye pollutants from the
environment is the use of advanced oxidation strategy, which is carried out under illuminated
condition as either photocatalytic (powdery semiconductor) or photoelectrochemical
(semiconductor film on a conductive substrate) form. Compared to photocatalysis, owing to
the ease of operation/separation, photoelectrochemical route has received particular attention
in recent years. Based on this approach, in the present study, photoelectrochemical
degradation of three dyes, i.e. malachite green, methylene blue and methyl orange were
investigated in oxygen containing aqueous solutions, by using a standalone p-type
semiconducting (iron disulfide) photoelectrode [without applying an external potential bias],
under photon irradiation at natural, acidic and basic pHs of the medium. The investigations
revealed that for cationic (malachite green and methylene blue) and anionic (methyl orange)
dyes, the greatest decolorization is attained in alkaline and acidic media respectively, and
malachite green exhibits more degradation comparing to two other dyes. Finally, a
mechanism was proposed for photoelectrchemical degradation of dye species based on their

electrostatic (repulsive/attractive) interactions and the electrode’s charge.

Keywords: Dye degradation; Malachite green; Methylene blue; Methyl orange; iron disulfide
photoelectrode; pH effect

*Corresponding author: Lashgari@iasbs.ac.ir
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Synthesis of Nitrogen-Rich Graphitic Carbon Nitride (g-CsNs) by Thermal
Treatment Method and its Use for Improving the Performance of

Ultrafiltration Membranes

Amir Salimi, Mahdie Safarpour*, Ali Reza Amani-Ghadim, Shabnam Sattari

Department of Chemistry, Faculty of Basic Science, Azarbaijan Shahid Madani University

Abstract:

In the present study, an attempt was made to improve the performance of ultrafiltration
membranes by adding nitrogen-rich graphite nitride carbon (g-C3N5). Nitrogen-rich graphite
nitride carbon was synthesized by 3-amino-1,2,4-triazole (3-AT) and NH4CL by thermal
modification. Ultrafiltration membranes were made with different concentrations of nitrogen-
rich graphite nitride carbon from zero to 1% by weight. The mentioned membranes were cast
with a thickness of 150pum and were prepared by phase inversion method. To evaluate the
performance of ultrafiltration membranes with different concentrations of nanoparticles,
distilled water test and membrane fouling test with protein solution filtration were examined.
According to the results, it was found that the flux of distilled water and the flux of protein
solution increased with the addition of nanoparticles, which indicates a reduction in fouling in
these membranes. Membranes containing a higher percentage of nanoparticles were better able

to withstand fouling.

Keywords: Graphitic Carbon Nitride; Thermal Treatment; Ultrafiltration

*Corresponding author: safarpour_88@yahoo.com (ac.safarpour@azaruniv.ac.ir)
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On-Line Cold Trap Micro Extraction System Coupled with Gas
Chromatography for Analysis of BTEXs from Soil Samples

Jamal Norouzi*

Department of Chemistry, Shabestar Branch, Islamic Azad University, Shabestar, Iran

Abstract:

In this study an automated cryogenic needle trap device coupled with a gas chromatograph
(GC) was developed with the aim of sampling, pre-concentration and determination of
volatile organic compounds (VOCSs) from soil sample. This paper describes optimization of
relevant parameters, performance evaluation, and an illustrative application of designed
system. The system consists of a 5 cm stainless steel needle passed through a hollow ceramic
rod which is coiled with resistive nichrome wire. The set is placed in a PVC chamber through
which liquid nitrogen can flow. The headspace components are circulated with a pump to pass
through the needle, and this results in freeze-trapping of the VOCs on the inner surface of the
needle. When extraction is completed, the analytes trapped in the inner wall of the needle
were thermally desorbed and swept by the carrier gas into the GC capillary column. The
parameters being effective on the extraction processes, namely headspace flow rate, the
temperature and time of extraction and desorption were optimized and evaluated. The
developed technique was compared to the headspace solid-phase microextraction method for
the analysis of soil samples containing BTEX. The relative standard deviation values are

below 8% and detection limits as low as 1.23 ng g were obtained for BTEX.

Keywords: Cryogenic extraction; Gas chromatography; BTEX

*Corresponding author: j.norouzi@yahoo.com
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Electrolysis of Sulfide Solution Using Cu/FeS; Bifunctional Electrode

Mahchehreh Sabeti, Mohsen Lashgari *

Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-

Abstract:

66731, Iran

One of the major problems in sour oil and gas industries is the matter of hydrogen sulfide (H2S)

and its devastating environmental as well as corrosion effects. Electrolysis is an effective route

to solve the problem and convert this lethal pollutant into clean hydrogen fuel. In the present

research work, pyrite [with bifunctional

electrocatalytic activity] was cathodically

electrodeposited on copper rods and employed as cathode and anode in the electrolysis of

sulfide solution to produce hydrogen gas. Examination of the electrolysis in Hofmann's cell

using different electrodes showed that the fabricated electrode has a good performance to

produce hydrogen from sulfide media. The investigations also revealed that pH=11 is optimum

for the mentioned medium and the highest gas production (lowest electrolysis time) is related

to this pH.

Keywords: Electrolysis; Hydrogen Production; Cu-based Electrodes; Hydrogen Sulfide;

Pyrite; Electrocatalytic Coating
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Investigation of the Effect of Four Process and Operational Variables on
the Removal Efficiency of Carbon, Nitrogen and Phosphorus from Soft

Drink Wastewater in a Bioreactor

Sahar Moradi, AliAkbar Zinatizadeh®, Sirus Zinadini

Department of Applied Chemistry, Faculty of Chemistry, Razi University, Kermanshah, Iran
Abstract:

Soft drink wastewater contains high concentration of organic and nutrient material which result
in negative effects on environment. Therefore, soft drink wastewater must be treated before
discharging in to accepted water. In this study, CNP removal from soft drink wastewater in a
jet loop-air lift bioreactor using response surface methodology of design expert software, was
modeled and optimized. For this reason, effects of four independent variables including
hydraulic retention time (HRT), anaerobic volume to total working volume ratio (Van/V7), air
flow rate (AFR), and influent nitrogen concentration in the range of 8-16h, 0.04-0.12, 3.5-5.5
I/min, and 150-300 mg/I, respectively, were evaluated on biological process performance. With
regards to the results obtained, HRT and AFR directly enhanced the biological CNP removal
while a decreasing effect for Van/\VVT was observed. COD and TP removal efficiencies were not
affected by influent nitrogen concentration while TN removal efficiency was negatively
affected. Overall, chemical oxygen demand (COD), total nitrogen (TN), and total phosphorus
(TP) removal efficiencies obtained at optimum conditions (HRT: 14h, Van/V1: 0.06, AFR: 5.5
I/min, and influent nitrogen: 225 mg/l) were 97%, 63%, and 81%, respectively, proving the
reactor’s potential to remove CNP efficiently. The maximum COD, TN, TP removal

efficiencies were 97, 99.9, 81%, respectively.

Keywords: Wastewater treatment; Soft drink wastewater; Jet loop-air lift bioreactor; CNP

removal.
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Preparation of Biological Filter from Sugarcane Pulp (Bagasse) to Remove
Turbidity in Ahvaz City

Reyhaneh Sadati ®, Roohan Rakhshaee ®

& Master student of Applied Chemistry, Faculty of Basic Sciences, University of Guilan, Guilan, Iran
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Guilan, Iran
Abstract:

Bagasse is a fibrous substance that is extracted from sugarcane in the form of fine wood chips,
and this waste contains a large amount of activated carbon that can be used as an active adsorbent
to absorb pollutants. The aim of this paper was to investigate the effect of sugarcane bagasse as
an adsorbent in reducing turbidity of river water (raw water). This research was performed on a
laboratory scale using a jar test device in Ahvaz water treatment plant. Three different forms of
raw bagasse were prepared. After identifying the best form of bagasse, experiments were
performed to evaluate the removal of turbidity. The experiments were based on variables such as
absorbent dose, pH, adsorbent contact time and temperature effect. Optimal conditions for
maximum adsorption were studied. Isotherm models were evaluated and the results of error
function analysis showed that the obedience isotherm is the most appropriate model. The optimum
pH for turbidity removal was observed at pH 9. The optimal dose of sugarcane bagasse was 2 g /
I. The optimum temperature for turbidity removal was 25 ° C and the highest adsorption rate was
observed at 50 min. Under optimal conditions, the calculated turbidity decreased from 77 NTU to
30.2 NTU, which is about 60%. The research results indicate the good performance of sugarcane

bagasse as a natural adsorbent in removing turbidity from Karun river water.

Keywords: Sugarcane bagasse; Natural sorbent; Turbidity; Water purifier
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Study of Antioxidant and Antibacterial Activity of Methanolic Extract of
Euphorbia bungei (Ferfion Shahroudi) in Mehnan Region Located in North

Khorasan

Majid Halimi Khalilabad **, Sedigheh Pirayesh ®*, Mohabat Nadaf ¢

aKosar University of Bojnord, Department of chemistry
® Azad University of Bojnord, Department of chemistry

¢ Department of biology Payam Noor University, P.0.BOX 19395-3697 Tehran, Iran

Abstract

The oxidation process is critical for the survival of living organisms to generate energy for
biological processes. But the balance of oxidants and antioxidants important to maintain a
balance between optimal physiological conditions in the body. Reserves antioxidant effective
in reducing free radical production disruptions caused by the increase in play. In this study, the
antioxidant and antibacterial activity of methanol extract of the plant Euphorbia Shahroudi (in
Mehnan located in Northern Khorasan) has been paid. After methanol extraction plant with a
soaking method, their antioxidant properties by methods Diphenyl-picrylhydrazyl ((DPPH was
measured with methanol extract of the plant Euphorbia bungei 1Cso concentrations 1-0.5- 0.25-
0.125-0.0625 -0.03125 and the results were compared with the 1ICso BHT and Vit c¢, methanolic
extract don’t show antioxidant properties. Also measure the antibacterial properties of the agar
well diffusion method was performed. Due to the inhibition of the extract degreasing, not the 8
mm measured relative to the extract of defatted that the inhibition of no greater effect than the
show itself, but compared to the positive control (gentamicin) plant not be used as an anti-
bacterial effect on strains of bacteria have antibacterial properties on the strain of bacteria is
not significant.

Keywords: Antioxidants; Antibacterial; Euphorbia bungie; Methanol Extract; DPPH

*Corresponding author: majid_halimi@kub.ac.ir
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Removal of Chromium from Contaminated Water by Bacteria Isolated from

Tannery Effluent

Roomina Sarshar, Habib Mehrizadeh*, Nima Shaykh-Baygloo

Department of Applied Chemistry, Faculty of Chemistry, Urmia University, Urmia, Iran
Department of Biology, Faculty of Science, Urmia University, Urmia, Iran
Abstract:

With the development of the chemical industries and the increase in human activities, a variety of
toxic pollutant discharge in the environment that endanger the health of humans and other
organisms. Chromium is one of the most widely used heavy metals with detrimental environmental
effects. So far, various methods have been investigated in the removal of chromium from effluents,
and today, the application of biological methods due to its compatibility with the environment, the
non-production of secondary pollution is considered. In this study, chromium-resistant bacterial
strains were isolated from tannery industry effluents and the possibility of using them for
bioremediation of chromium in the effluents was investigated. By performing PCR test on the DNA
that extracted from isolated bacteria, the desired strain of the expected fragment was observed with
a pair of agarose at 1500 bp and by BLAST analysis, it was determined that the obtained sequence
belongs to the genus Proteus. The effect of operational parameters such as initial chromium
concentration, pH, and initial bacterial concentration on the biological removal efficiency of
chromium was investigated. The highest biological removal efficiency of 95% was obtained with a
concentration of 20 ppm chromium in the presence of 30 ml of bacteria at 35 °C and pH =2.5in 8

hours.

Keywords: Biological treatmentt; Tannery effluent; Heavy metals; Bacteria; Chromium.

*Corresponding author’s: h_mehrizade@yahoo.com

Y7Y¥



d Chem & N =g
Lo hoPIE sty . ' ‘ K . . . (eg‘.amma}‘,\
ey~ Ol 9l (80 il (o Hlaoww cywosmy S O

H NG
hemistry,
f""\'

% pplied /{5‘

i ol
1 Shahig ppacani U™

(51ACS)
Ol )3T oo dugd olELIS pale oINS 16+ 39,8 114

[~

o ®

e a s
L;’IE{EJ”JJM/,zI,

N gTN s TG (559 U 0 o> aadllas § ZNTiOs (iuSawg 39 &1y 336 i

1oFA Sl

S339bS 00 gIT slaosT 3

*oé“jdj@,e — a&ﬂ; \:>u

O‘x‘&%ﬂ})“#ﬂ})‘B@x‘}‘ﬁo&;‘}‘é)ﬁ)gﬁajf

D el 93 il o oo G filis 43 pgs oy ol 1 S o JT glocT I (oiysliS o puzs o ol 100D
5 ardlls 5, 40 ZNTIO3 ab;’,’b‘ﬁwf“w)juffwﬂd/,u Ope 4 OISl S Cale (6500 35 (ol iny 3
Al oy 3 U et gt ik dicedS N C los 43 g gz Sl imls g5t Si= o igy 4ZNTI03 fp3 405,85
s Ol (gt A3 GUXRD (6681 0,8 spons (FE-SEM) oo fouS™ g 0 ST K s a5 (XRD) oSS/ anif

Qb) FE-SEM xﬂ"w «L.J/[.vda rmm L;‘.{ji’“ aj/ul;/[.v J/vabjaﬁj ‘_;IA_)}(J}JL' Q‘}}.ﬂ LY ZnT|03 Q’&jjg _)[:>Lw ny

S Cale (650 B 45 oo g5 Jad 5 ULy (i 3 B0 0N ul.@v.fylj o boolpan ol wlido yo5 [y (55
e g L;J}J':../b"L(_}:.é o>~ Oleclily /i8] mpo vy gL'1 I oo L"Q“?/L"L(f"éjj.awigbé/c{f.ab JL:}."@:/:J,J/J ngQ[}J/Jé

oalice STl (550 01 355 ol Olackily 2alS e STl afal CBLE ] 51 L pmimeais .3 oo Olonily ialS ool O

LS

‘Jj‘w‘_;;‘/lr:’/Jj’j:‘"” 4&%&&)75&@7}94‘5))}&{!;'}44 (Ll S M:Qb’@"gﬁg&)’:‘sw‘sb 31

65,,L;§(.Ww.,u§u}ﬂ} o303 15 36 o Iy
S SISLL Y] ol oYU eSS o dimes o
AS e & Ol @ dbb e $5oslES pgan S (g1 gas
335 53 (5 5 03 (gam sl 058 0 o3lizal OT 5l (5 b
23 ST 4 5035 s sy SOV ST o ol
G By O5SBLF N a5 Jo OT 5o il s e e
ol e 1wy K JT Gl VT Ood g silises
3 ol Wb S 0 amlisil (O gl IS 4 015 oo 555
ol 3 pIaS” pa [0] 58 )il (S5 sm 2 5 o sSae el

Q)j..ﬁ 4 oalaiw! C))}qd JD‘\;M &;._v.l:u 6‘)‘3 L&ujljj

EPRVTY
a5 5 Sy malm D9 3500 55 Jds 4 p8l- 05 53
2o D eislS s pled e sl
g ot JBT ) 51 e Sl 0l 555 s Sloes
5 o ,;,&Tcugx‘sv,wﬁéugﬂ;;ﬁ
IS DS el ke 8 s 1y stnT (gle Jus
el 5 3L 6ol e 4 baoT Sl eslizal i dey oS Ll pe
poo Lshi oo Gwdp) 5 ke b OT ly ey
5okd Igp 5 il )05 on (635050 53 45 AL (555l
pme b DT ple ST ol Sl 3 b

i) BT o 5 (el GOT oo il 5 o 55558

*h_mehrizade@yahoo.com

Y7o



d Chem & N =g
Lo hoPIE sty . ' ‘ K . . . (eg‘.amma}‘,\
ey~ Ol 9l (80 il (o Hlaoww cywosmy S O

H NG
hemistry,
f""\'

% pplied /{5‘

i ol
1 Shahig ppacani U™

(51ACS)
Ol )3T oo dugd olELIS pale oINS 16+ 39,8 114

[~

o ®

e a s
L;’IE{EJ”JJM/,zI,

ZnTiOz &gk (Lol 9 3w

Sl 5 e oy S1ZNTiO0s Ol 3 b e ol

S b (55 D sl o 5l 4 s 8 eolin
52 54 ekil; 70 0 los 4 LLS g psslis LY 4) (S
o0 “CAr (slos 53 5 Lol Gb Ushomn 4 ool S5 s aals]
J5 i 3l dn a5 K5 U5 5 old ,es IVl b i 03
lays s 25h Jits a8 4 568l 2l 31°CY - 4 Leo
o355 JH1s PCA+ v slos s Colo ¥ Dol 4y ol th.d
S 3l 38 ol Ky L glaysy b s andS
Shdsb sk 36 5 oIl e gl WSS) ansl 3,
Sl 5 (654 gy 90 o A oslitul sdd e ZNTIO3
JeS a0 Oy S sy 4 5 O3

43 8 o (FE-SEM) il

STk S99 Wbl g8 Sie iyl

i sl SISTL 66 g Code andlls (sl

Jize 55875 5 4 pglan CLE L OISl 0 VT I caditia
G35 Jsloes 4 0l 2w ZNTIOs SB35 sme ldae
35 RIS ¥ Sy ol Ol aalsl 3 s a3
e oo il A3l 4 b b 03 jen )5S 8 s (SG L
5 SISO Opmmibwgm 5 A3 dgy AW a5 (Y
33535 515 UV L5 (b Cow ZNTiOs CandblS g
Loy b ol paised Opmilimsm I paie ok
b Jslome CLlE 5 03505 (gilulder 1) Caund B 328 5 0ol il
b e YOAIM . 5o b 53 e g5 7Sl o8> Lo g
% 505 31 S5 2 )t R (6555618 55 Lol Olakily Aoy
Gillae oks 315 G ol el s Cilie sla0le} s a

b dlos (1) la

R% = C"C;O“"xmo )

A\ 44

- oy e glaans 53 ol L yls (g 28T i 51 48l
3550 (AOPS) 4 iy 2oluSTT gladnl 3 A5l (6 jbs e (sla
W5t T3 B 5l e sy el 85515 Slogs w5
ST laotoVT Cod (5l s o Kanl  2adUlS LS
IKsl,) 0T (b & ol pladnl b Jols & 548 oo oslinal

5 H20 415 LaodoNT 5 ods a5 2Ty 55 JouS 550
sl s [f] w0 s ames s sl STCO;
OsamlbanST Glaun T 5 51 K Olgim o Kadl (5950618 3
ks s BT Lo SUT oot VT Cod U1y ab iy
bl 51l 1 ST 5 S A4Sl & e VT
- oo 4 FOLT 5l 4 05 o (el (sla s 50
ladle js 55 o)Ll S Sl b 03 S Ol O omen oo
4 ZnTiO3 bl O3t eslamal (gl Sllas Lo
1 Lo 5 JT oot ¥T 4 o0 Cgr CandUS 5 Ol e
el Skl 5 S (YL 1T 0T s 457 sl ol plonil
38 Caanl @ a5 b [V] Lib o jols sl by OT
Sk JT slaod VT adas 55 (55500 38 gladnT 5
Clled sl (sla, g LIS 5w n 5o gy dasly
b or (83 2,8 ot s 5o ol slas sl a5
I sy ZNTiOs Jyds gy O3 56 pny o 0l 53
SISl 60 g5 Dol (gl 5 b e Bl ls s
3 620 g il slajs 36 .03 S 13 eslizal 35
Gl Olkily Sy, DISLL Calee s chle S

2355 andllae 3 g0 (5555001 53

N G
o3liiwl 590 Ol jagxi 9 Sgw

el (sl el eslial 3y glach slge

S5 eslizul 35 50 SCharlau &S5 51 Al 2w (L LS 5
o3Il sl UV-Visible (g e g5 Sl o&ms 1 .08 8
Gl AW ranl s caY s oslinal cble 5 wds 6,8

W55 15 eslamal 5y 50 (6595361 8 Lo T 5 Solalllaa



e e,

S NG
hemistry,

3 lied

AR pplied Ao

"0 Shahig pagar v

Ol !l 89yl owds slows Cpaocmy
(51ACS)
Olesb 3T (e dugd oINS (pale SUKIHNS V£ 593 g 11-4

2 g"nami‘c';,f,\t
& °
3% .
§ %

w
&£

@[ﬁ]

ST sy

SEM MAG: 100.0 kx Det: InBeam
WD: 5.16 mm BI: 7.00
View fleid: 2.08 ym | Date(m/dly): 07/06/20

& 3w ZNTiOs 153 FE-SEM ygui —¥ Kb

500 nm

S2936 8 B> (595 b 9 ZNTiOs Hdgik 1
Ol 5L

CadblS s UV 5 6Bl 5 Olejen JI Y S

DU DSl e (6535360 3% Bl (55, » 1, ZNTiOs
5 CadBST m ol g Sl plaSTa SIY S Gl e oo
23 Jeless ol 35 13 5 Sl 5l sl 2B 4 UV 5
033 .5 55 g0 Y DLl L (555 LIS 3 O Eely o LS
4 Gdas UV/ZNTIOs o T 55 YU e BIS g5 (ol
35 il e ZNTiOs Shyd46 )s sl m s s
o5 8l B 655 b B sl UV L s
SLGsl) ad5 Lol 0T b 4 8 4T o 325 T 05 S
A e S g ke laesis s S50

[Q] J}.&u.o jlm )50 ‘_;ou\.i‘y-"

—8—UV/ZnTiO3 (Photocatalysis)
50
=—4—ZnTiO3 (Adsorption)

40 —B—TUV (Photolysis)

10

0 10 20 30 40 50 60
Time (min)
Bl 438 B 33 ZNTIO; S ydaib 9 b yg5 51T S
OlgsiHl

UVBW pH=1 [ ZnTiOs] = +/1 gL ¢ [Paraquat] =0 ppm

YV

skile SL cbale Ct ool STHL ot VT adyl chle Sl Co
Codo ekl oy 53 R% 5 Calises (slale jo Ol ST5L

il e (695U g

oo g b
8 s ZNTiIO3 133436 FE-SEM 5 gui 9 XRD (595!

Ol 1y g ZNTiOs &ily356 XRD (o KN s

KON BFO FY0 53 oli sl &S sy Aas
IS Kb s w3 56 XRD (5,531,520 = YAA?
S ol o8 sl o Jyda sy bt b ZNTHOs &Sy
JAT Asb o pllae OVWe )5 34 g0 5 lal Y slas b
Slassh oSbe o3Il aralone 511 55 S dslas men
(Slowloes L3 03Liel XRD bl ZNTiO3 (6 i ol )3 b
FasUYY spum s 1y o5 O3 gysh slreslul SSle

s Olis

1400 ZaTiO,

1200

Intensity (a.u.!
. (=) (=) =
= = = [—]
(=) =] = =

(=3
=3
>

=

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100
20 (degree)

& o DBl & ) O53¢36 XRD (5981 - <
.MJ@ Olis b ol j’(...»/ C)\): FE-SEM J.l}.aJ Y Jg.l
Lol on U wlde 53 (g5 Sbks S5 D)3 ¢ S Gollas
S D3 b bw g 5 ol s Lol g D3 5L



- pplied Chemisg, 5
e ny,

H NG
hemistry,
f""\'

% pplied {5

i ol
1 Shahig ppacani U™

(51ACS)

Ol S5 (ooad slwows ooy SERN

Ol )3T oo dugd olELIS pale oINS 16+ 39,8 114

e a s
L;’IE{EJ”JJM/,zI,

S5y » ZNTIO3 CudblS Calies olie 10 IS

ool s e 0L 1y SISO (655561 g Codo Oletil
23 CandBS Hlie a5 b b JioleT 51 (glas gams ST 5 5
el Loyl L il &S5 b 5 v Yo ¥ gL (gosguoe
b B8 555 RI3IL @ S5l Jols pls e A2
-t ol NSl (65956 g Colde Olakily o0y) gL?
Ol Ol BT s g RIEL Js b
Sas a5 sl OT 5l o 2alS SIS L (6555618 s
- Wl STy sl (iludled 55 sags iR B
SRRt 5 I I 1) (g T St S S PRIV KUY
SOH JCsl) sldw odd a3 0T Jbis 4 5 cudbls g
IS g (U 505 SRIBI L e bl e 1)
wdl sgh o Cd U T 0 S ol VT (sla
ol Sle 4 il v 1t (B g8 Ol e ST Sl
Loy b g 04d oS, Al 5 Jalee SoyeS
s opl &S Al o 2l Jgome I 4 58 358 (D)3 50

DOV 55 oa B8 g5y s j2alS 4 i

—8—0.2gr

—-0.15gr
40 ——0.1¢gr

—X—0.05gr
$ 30 X
& —&—0.03 gr /______*____,,.————-‘
20 X
10
A —a
0
0 10 20 40 50 60

Tim(?%min)
DI85l b1 98 B 38 CanddBI 38 W56 gy —0 IS

UV <[pH] =1 [znTiOs] =+,Y—-,-* gL [Paraquat] =0 ppm
8W

S5 Ao
Sbsle b ZnTiOs (Kas Slyd ek hass LIS ol o
Al Ctbge b (Bl s g U5 e Ss 4 (Jode s
ol 5 L35 oS SBL ez by S elide 53 (655 D3

dalee Gy ) G Sbks ¢Sui O3k gysb oIl

Y7A

Soe> Hlowily 89y 9 0|5f|)§ J517u Aol ok ;'
S99

T3 033k e 5T DS J s Sl O

0 SISl clle Calie pslie JIsyls (65950 g8
el o 03l Olas B IS 55 (6,5 0618 g ol Olatily
gl chle i bl nle3T I (lae sazme 5 shte cpl pt
Lyl sl cals 5 Sl 5 WY PPM 5 S ST J sl
slckle 5o 6,55J68 5 ;&:«fﬁ&lﬁo s (:lgdl
Al B Ol Olekily clale (L10L 50 e ol
Jisl 5 SlSTHL cble Jals Wu V0 cbcble s
05 e gle &8 SISl el VT s & Jlb slacy L
b oo 355 o Codo- Obedily Juids fals Cel g odd
23 35 50 S S sn sl (I STHL homs ClE 2131
GBS, Sl 4 5L &7 il o il jatde ez S
Gbisle Jial W Jy ol 6 i @5 JeuS s
sy COH piy I, Wy 06l cadblS Jlas

DYV ] 5,0

—&3ppm
—-5ppm
50 —i—10 ppm

—4—15ppm

=+=20 ppm

e

et

0 10 20 Time d@n) 40 50 60

STl B g8 B 30 Olgs b Sdald Wb ¢ b
UV 8W «[pH] =1 «[ZnTiO3] =+/1 gI* «[Paraquat] =¥+-0 ppm

B> ooy ﬁg)ﬁwswdkﬁuﬁél&o;l eIy
Olg5 5l (55961 o8



- pplied Chemisg, 5
e ny,

H NG
hemistry,
f""\'

pplied 5

o
90 Shahig ptadani unive®™

Ol Rl (63 Il (o Hlaows w0y
(51ACS)
OmlydT Sie g oL (pole oUKENS 1€+ -

Y e
aonene ’&3\

;%(.;\’

mﬂ"’

®

'lfl ’b*.«/,i,él,

25280114

photocatalyst ~ application.  Advanced Powder

Technology., 27(5): 2066-2075 (2016).

[10]Khataee A, et al. Photocatalytic degradation of an
anthraquinone dye on immobilized TiO» nanoparticles
in a rectangular reactor: Destruction pathway and
response surface approach. Desalination., 268(1-3):
126-133 (2011).

[11]Tang C., Chen V. The photocatalytic degradation of
reactive black 5 using TiO2/UV in an annular
photoreactor. Water Research.,. 38(1); 2775-2781
(2004).

[12]Lee J M., et al. Photodegradation of acid red 114
dissolved using a photo-Fenton process with TiO,. Dyes
and Pigments., 56(1): 59-67 (2003).

[13]Rauf M., Meetani M., Hisaindee S. An overview on
the photocatalytic degradation of azo dyes in the
presence of TiO, doped with selective transition metals.
Desalination., 276(1-3): 13-27 (2011).

[14]Zhang D., Zeng F. Visible light-activated cadmium-
doped ZnO nanostructured photocatalyst for the
treatment of methylene blue dye .Journal of Materials
Science., 47(5): 2155-2161 (2012).

[15]Gogate P.R., Pandit A.B. A review of imperative
technologies for wastewater treatment I oxidation
technologies at ambient conditions. Advances in
Environmental Research., 8(3-4): 551-501 (2004).

AR

@5 e D3 5L s 8 alons 2l VY 5 sl
s ol 1y SISTHL g)yslis o~ S50 g ol

agl chle Bl LS 58 jetie gl Slallas

Cda a5l s 4 6,930 g5 Csde Sl Sl ST
Gl 035 ol 55 5 ISk slad S g L5 )5
Caliee Slajen s 53 8 My Al (feuS s
395t \OLT 3w 555 5 oS 5l UL s 50618 5
Ol s CalJBIS a3 o310l 51 i SRl 81 L g Csls

3L ialS (6555001 g8 Ol Olekily o sloee oy ST

&bo

[1] Bolisetty S., Peydayesh M., Mezzenga R.
Sustainable technologies for water purification from
heavy metals: review and analysis. Chemical Society
Reviews, 48(2): p. 463-487 (2019).

[2] Dhaouadi A., Adhoum N. Degradation of paraquat
herbicide by electrochemical advanced oxidation
methods. Journal of Electroanalytical Chemistry,
637(1-2): p. 33-42 (2009).

[3]Moctezuma E., et al. Photocatalytic degradation of
the herbicide “paraquat”. Chemosphere., 39(3): 511-517
(1999).

[4]Atheba P, et al. Design and study of a cost-effective
solar photoreactor for pesticide removal from water.
Water Science and Technology., 60(8): 2187-2193
(2009).

[5]Kumari P., et al. Efficient system for encapsulation
and removal of paraquat and diquat from aqueous
solution: 4-Sulfonatocalix [n] arenes and its magnetite
modified nanomaterials. Journal of Environmental
Chemical Engineering., 7(3): 103130 (2019).

[6] Oturan M, Brillas E. Electrochemical advanced
oxidation processes (EAOPs) for environmental
applications. Portugaliae Electrochimica Acta., 25(1):
1-18 (2007).

[7]Wattanawikkam C., Kansa-ard T., Pecharapa W. X-
ray absorption spectroscopy analysis and photocatalytic
behavior of ZnTiO3 nanoparticles doped with Co and
Mn synthesized by sonochemical method. Applied
Surface Science., 474: 169-176 (2019).

[8]Mofokeng S., Noto L., Dhlamini M.
Photoluminescence properties of ZnTiOz:Eu3* phosphor
with enhanced red emission by AI3+ charge

compensation. Journal of Luminescence., 228: 1175
(2020).
[9]Salavati-Niasari M., et al. Synthesis,

characterization, and morphological control of ZnTiO3
nanoparticles through sol-gel processes and its



N\t

hpolied Chemisy, . & . . 2 Shemic,!
& Sen, . e &"N
S ~a [ ) AN s° ’ ) e ) by e e 3§ A

( hemistry,
AC_-\' (51ACS)
% pplied /{5

_ s J'f'u b
E— Olr 3T Sie gl olR1S (pole oUEIS (V- 91,65 11-4 ARl

Synthesize of ZnTiOs Perovskite Nanoparticles and Study of the
Photocatalytic Removal of Parquet from Agricultural Contaminated
Waters

Mahya Karrari, Habib Mehrizadeh”

Department of Applied chemistry, Faculty of chemistry, Urmia University, Urmia, Iran

Abstract:

Removal of high-consumption agricultural pesticides from contaminated water is one of the
important environmental problems. In this research, the photocatalytic removal of paraquat, as
a model of agricultural pesticides was studied by ZnTiO3z nanoparticles. ZnTiO3 nanoparticles
were synthesized by auto-combustion sol-gel process and calcinated at 800 [1. The properties
of prepared ZnTiOz nanoparticles were characterized by X-ray diffraction (XRD) and Field
Emission Scanning Electron Microscopy (Fe-SEM). According to the XRD pattern, the
synthesized nanoparticles were crystallized in the rhombohedral structure and the average size
of nanocrystals was about 32nm. Also Fe-SEM image showed that the synthesized particles
were in the nano scale with accumulation. The synthesized nanoparticles showed the acceptable
ability in the photocatalytic removal of paraquat herbicide. The results showed that the
photocatalytic removal efficiency was increased with increasing the amount of photocatalyst
until 0.1 gL, and more increasing causes to decrease the removal efficiency. Also with
increasing the initial concentrations of paraquat, decreasing the photocatalytic removal

efficiency were observed.

Keywords: Zinc titanate; Mixed metal oxide; Agricultural pesticides; Advanced oxidation

process; Solution auto-Combustion synthesize
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Study of Phytochemical Compounds and Biological Activity of the Persicaria

Amphibia Plant by Extraction in Different Solvents

Mohammad Reza Fathi 2, Elnazsadat Salempour °*, Mohammad Mahmoodi Sourestani ¢, Hossein
Motamedi ¢

@ Associate Professor, Analytical Chemistry, Chemistry Department, College of Science, Shahid Chamran
University of Ahvaz, Ahvaz, Iran
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University of Ahvaz, Iran
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Iran

Abstract:

Different parts of Persicaria amphibia are used as medicinal drugs and sometimes as food. In this
study, after collecting and drying the plant, different extracts of ethanol, ethyl acetate and hexane
were obtained using two methods of maceration and ultrasonic and the extraction efficiency was
calculated. The amount of phenol, flavonoid and flavanol compounds was evaluated by
spectrophotometric methods and the antioxidant activity of the extracts was evaluated by DPPH
method and the antibacterial activity was evaluated by disk diffusion method. The results showed
that the highest percentage of extraction efficiency by maceration with ethanol solvent extraction
method was plant leaf sample (15.4%). Also, the highest flavonoid and flavanol content of ethyl
acetate leaf extract by maceration method 63.82 and 34.80 mg quercetin in one gram of dry plant
powder, respectively, the highest phenolic content of leaf ethanolic extract by maceration method
685.57 ml Gallic acid is in one gram of dry plant powder. In the evaluation of antioxidant activity
by DPPH method, ethanolic leaf extract by maceration method 1328.41 pg ml~* has the highest
inhibitory power and the lowest amount ICs,. Pseudomonas aeruginosa gram-negative bacterium
with the highest growth inhibition zone (16 mm) was observed as the most sensitive bacterium so

that the extracts had no significant effect on Gram-positive bacterium Bacillus subtilis.
Keywords: Persicaria amphibia plant; Phytochemical compounds; Extraction; Ultrasonic
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Removal of Methylene Blue from Aqueous Solutions Using Clinoptilolite-
Fes0q

Maryam Helmi

Department of Chemistry, Science and Research Branch, Islamic Azad University, Tehran, Iran

Abstract:

The effluent of the textile factories contains high levels of dye which can cause non-
compensable consequences on the environment and human health. Methylene blue is one of
these dyes whose removal is investigated in this study with the help of Clinoptilolite-Fe3O4
magnetic adsorbent. To investigate the structural properties of the adsorbents, Fourier
transforms IR spectroscopy (FTIR) and scanning electron microscopy (FESEM) was employed.
The concentration of MB dye was also assessed at 566 nm using a spectrometer. The influences
of the adsorbent content and contact time were tested on the dye removal process. Finally, the
highest adsorption (95%) was obtained at a concentration of 70 ppm, pH=12 and the presence
of 0.6 g adsorbent for 90 min. Clinoptilolite-Fe3O4 is an inexpensive, magnetic, and accessible
adsorbent, moreover, it can be easily separated from the reaction mixture using a magnet,

therefore, it is highly recommended to be employed in industrial processes.

Keywords: Adsorbent; Methylene blue; Clinoptilolite-FesO4; Aqueous solutions
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