(stn 3l99iLi 9 otlgnyis i uiicnoy [ bbld QLI @ | Bbil

Chemistry & Nanochemistry

https://sanad.iau.ir/journal/crn

ISSN:3060-7442

sl b 0ol 415 g 55061 Clay/APTS/Fes0s  gublio ol 4ib
Ol [0] 9320 —FH — giusol =¥ b8 37 3w ity (omablito (3Ll

ToloY gy Syl Mlomoly puld 8 5 LS yormo

Sl 50 350 axly oDl 31T olLEIS (o 00l o JT sous 09,5

Olpl 958 (o)) Fons becl el o olidls by pole saSlisls «u;” (SO as)fY

HXWES

4 5581y § el [0] g5 -FH =gt =Y (sl o i Gimgly el 03 cgiluogyld § Cortio )3 gty Slie 03528 38 & g b
Jsie 4,Clayl/APTS/FesOs pubolisa 35 ) 03lital b 3dmd 5 yisigiglle «Kuslog,] (slosnl] gl o o dboys o
YU Sl o 5 o 03jl b S 4 S s 4 Ol g Jgbl M 5 ¢ punblize (siloliz Cll b wsl)lS SILE S,
S cplis Clay/APTS/Fes0s 5laib S 5wyt 3390 HNMR 5 FT-IR slacis 5 oslissl b &Y guaeo - 3 peo
b el gl STy 53 daome edlatul Cubl Bl dgiy 3,Sles plsd (lole (slrog ) (sl 0318w Wil args B
20 b ey ool Gy Olgice 5 )0 bl plo nl 2 ogMle md oo LS 38 Sl ]y bl clbl g (65U el
5 o sladly gl Ol SIEE lul gilelir @b (aSTy Gloj g Ao 4 g e imdle STy ylyd Jol

MLL;Q o3l )K J>‘)A

s sla yuiSly ((Kenl (ola 53U ¢ oy SB @l gl ¢ pudolize &l)39b da oy [O] 950 -¥H —gual =Y AN 015"319

g.rahpaima@yahoo.com

Sl po vz g b awlie 5 1) 65Vl 0djl coles 3 &5
[;—\]MJLSA 45‘)‘

SSmgpin SlaS 5 | ot (saiwd oy il sz Clinie
e S5 s 5L > o a3l S5
25 OS5 1 ol ) S35 0 At lgisds g K> j9a>
1 asles 35 bl 15 ¢ 25 oolby 25 os S
ol eoMeds [Vl o Joo Sopdl a9 Sgw
255 5l G slaglen lo car Wil Sy
8 ookl 3)90 (iguisS i g peulill (e (mas s

VYA - el g,
VYINNY & o pds gu)b

doddo — )

sy ooyl wald b sl o ls 5 S ks o iST
Algis 4 s pe < 50 odgmn GlS e Wl g o3l

85515 d g5 390 ude 9 2035 sl

5 slagley M & G v glapisly )5t
Ml oo 09 Mo & yoyie g 0o (gilwlis ale ¢ 4iiSTy

P Jlr [ ¥ o)l VY 0l \

https://doi.org/10.71508/crn.2024.140308011187865



b 2 g ilupSen 5 cl)d CaleSy Gisy bate
sk Al H30S Jao wgolyd olfiwd 5w Jolye
Gt pboliie iy, clacads A5 odlizul Lol
«,48 L Avance Bruker gmiw b oiwd bwgs g,
& (TMS) Mo Lol 5 51 oslizol by 55,0150 YO+ oSz
@ S oilgw o (63 059> S > (B dlulinl e
o cbdiges wgd b (6,uSojlul (gly sl odel Cawd
15 o3l TA9000 ¢y ogd abai yes olSzsd | 005
L s (b cloodhy awslie 3oyl jl Y game olulis
FT-IR Cibs .l 43,8 &9 i cela o3l 30T 5 b

Gl 0del Cowd & TeNsor Bruker o&ws b

29590 a9, -Y-Y

ooy 5l edlazwl b Clay/APTS/Fes0s awsblize &lyd b
@l b [YF 00,5 i Cpein sl yimgss )0 o 031> gy
» el V¥ ly oslizul 51 L3 (Cloisite-Na*) ) S
59w 5B cou oKl axpd Voo glod b M oyl oKt
oo Voo 0 (p)5Y) ey S Gldel il il Sis
4835 VO ke 4 Coguolyd olKiwd b g 43,5 L5 e e O
(APTS) Mo (oS 518 5(Uneaginal=F) Lo -5 05,
(255 +/'Y) (Fe304) ol auSt Sl o yid Lo (+/2Y)
sobds U glod jd aldy YO ey g oads adlsl byl 4
S5l b (qundolite S35 s 2305 a3jn (Sl
Ald S o 4y g I STy Laoxe 1 ad8s 53 je3 Feoe
Il oled b Sis oS le ay £ ey o 5,
V US> Clay/APTS/FesOaMNPS  lows (¢jlweslel

Cawl 0345 031> ULM_»

ot 1] 9358 —€H —giel Y Oliiin a9, Y=Y
(4a-4o)

sl Jseideo ) igdend Jgodee \ bl s 5
d 5 Clay/APTSIFes0iMNPS 5,5 +/++) 5 Kuilas)]
2 e g 0a3 BLSIN Cons 4 Of g Jibl 1 e
b Sl Cdpig 85 3 pusbline (jon (55) 3BT (Lo

oSy DI,

o)y ¥H- iel-Y
B> a9l SlaS 5 st > & gheal g mewy ool
2 5 ilize gla SIU diwg 4 (2axe (slasby) b eST
Kaly S 4 Gy 9 VF-TV]Shads jiw Golate Lol

Jdb o«

Ll)5 g cpgs slabyy b LS 5 opl Agd Caa e g duhe
Bl J1oyg3 (ool Cuenl 5 5] 5l

9 blive (Sl g pely 4 gl
Sligh Ll s &5 bt
5 ublize kg olss > & (MNPS) bl
ol 5 SlB)S 15 aag (g5 0 098 (5,550
Vb 5o b (uublise ©ld9il anes sl 0 5> laioce
o ool 1Sl blise @36l [YA YA Slodg
N3 d2gi )90 039 yob 4 395 ol (sl )l Jd> 4 3
5 J2 5 RSl e Jdo 4 gl ol ol wd S
oolatwl o yiiSTy )0 leuttue Mlg5 o3 (5yg 0 e Y Lral
$lp (Srp SoS (adiwg b ayY) laaauly gy cpl 51 259

Sl Cued

ol oplplo [Ye-YF]Nl 00,8 lacodgime oyl poade
4 Cuidge b Clay/APTS/Fe30s ubliso o35l ¢ syis
2o slaingg abl ) ad juw e SHIGE S laie
sloiiSly by halblgiug)iels Olitie jiw die;
(sruabolise {Yol gy w2
5ok i phe SIS S, lsica Clay/APTS/FesOq

5 Jywggle «Slog)l sl S aw JuSly e
Clay/APTS/Fe304  puboline &l)dgil jods jd ygdesd

alpgl bl

8)S dalgd 13 () 390

270 R =Y

03wl 390 (SWOIKLWS g dlge —V-Y

B oslitl 350 S (Gilopall gk g 1D s @l
SibaY 8,5 sls,S 5l eslinul b b jtiSTy céydny 085
SlaS 5 o) Sid ly s S S Yof UV 4 (TLC)
4 .35 ookl lall S calo Bruker Jue M 4l

L&a&95ﬁd)budw)lowoﬁwldw3|yw

! Magnetic Nano Particles

oy b Y Lo [V E0F 5l v



V0o Mt asl pNH2 s (ile)) & bgye ool
)3l ks 13 APTS jeis aauSagl a8 cul oid ,alls
» FEO @ bgp ol )ly eren Al o) SB
Sl > oplias] Gldel jeas g FEY CMT asl

il e Ly SB gl

<J! —————— f
\ 4 | 3
/ Tia\ |
M\ ) |
| U J3420 1642 \ \
3633 \
\ | \
9 \ r‘ \ ,
< \
= \ | i~
g VoA
= < 1041 /
g 8 .
E \& g - ) ﬂ.“\ A
= \ ~ YA N
\ W [V
7 1555 J ;
S~/ 2861 ,-l 467
2930 | /
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm?)

Dby oy SB gl () g oy SB Sl () FT-IR cabs ¥ s
o4 030>

5 iy S oo alols o (6ol il duglio (ol
olail WSOl axsl iy o cads gy 1 ik
S b b Sl g bl 5o T S o (¥ USiS) 0
ok o3l Lty Loy S gl 5 oyalis] sl ¢ wy
by S dm g S8 1) 0)390 sl (lgie g 298 (oo ol
:OY'/\C 6\‘:\” cYIA/\c cYI' dlﬁze ).) .)9?9& L.SLm 415 ..)){ OJ\ELMA
2o Jlwwl Gbo 4 bayw cuiy & SV 4 054
.MLAL;O FFe HYY FYY Koo MV Y » L)b] ub)yb
odlasiwl b o ols U9 () Skoalys by ol oleo

A duwlore egils OF ¢y b doles

Sldglb 5wy SB Glpgl oy dopy e ¥ SS
a9 baad o s bd sy lyond ooy Lidgy oy SB
oy idgy oy SB sl Silp s JSS ol &
05 & bgye Jol dloye 3,5 (0 g A je 93 (oo
1 5l o ok daw Gl clacasb, 5 enledly M

Clay/APTS

* Fe,0, MNPs

Clay/APTS

MeO,
MeO—Si NH,
4
MeO
OH APTS

OH
Fe,0, MNPs

Clay/APTS/Fe;0,MNPs 3 361" ¢ 5lo odlel .V JSCs
O 855 518 ey 3)90 S3L Y S gileg S 5l enlinl
Al Caliseo (ol giie (glp aiE Y B Y loj cde b

55U g 00 00> s 358N | 5 Clo ol g,
235 i (g8 lyinl o oslizul L

S5 Ao g o Y
Clay/APTS/FesOu 31,343 ool dnaseaioo — ¥

;U1 Clay/APTS/Fe30s wldgl  pbansuio jelaie 4
oSl 9 il oS UL (FT-IR);0,8 05 )98 bt

45 plsl (TGA) )l > (s 033 50U 5 (XRD)
@ boye b > @b e oalie ¥ SS )3 &S5k len
5 8dS O-H &y by o oo jlg () ey S @ldgl
Jg g MWYACM™ 5 ¥EVA eM Tt sl Cuy A hed
Cub 3 .cal oad als VeFYem T asl ;3 Si-0 4 by e
4l ) (ol Jly (SV)edd ooy g dises 4 by
awl CH2  Jole 09,5 i 3l 4 bgsye YAT-CM?

oy b Y Lo [V EoF 5l v



sl g 4y oy SB S3sil gaw b Gl Sy
blen ol Sdgl g Mew a8 9l 5 g

e P I bl g5 ~EH —giadl =¥ OS5 3k Y-
Clay/APTS/Fe30as il 3 45

Sslog,l clasadl 5l S aw (ST S waond ol o
Gl g Jobl bobo b (V) 9o 5 (V) b yigiglle o) )cibises
Sl e 4 Clay/APTS/FesOs el g jpis
o3> iy e ] g ¥H —gud Y Sliiie jiw ol

b JS)s

ot
[B)

. '/"t A
. AV
.’.

Clay/APTS

S
" @
0

"'ﬁ'..”

/Fe,O, MNPs

st BE LS e
H,O/EtOH (1:1), R.T j e T NE
J

4 (a-0)

Sl $b yeas 45 b g ~FH-gul Y litie jrw & JS5
Clay/APTS/FesOs

OlS 7 jiw Sii5ly Ll (gilwdig—) -1
Ot Jo f9 08/ 5

clSy pre Sl ks gleawe pslae
goaadl (ares Sty Bk 5l olmlDlsjug el
splling ¥ Gt Jl gl 5 il @baﬂ

(£ JSb) s eolawl Juo o)
!SCiH N
T @ ;6‘ C

R= CN, COOEt
—VV—”Ml)u Ay;VA E}JQW—\G)—\G—wl Y b«S)J)M}k}gu)
e (iSly clgisds Joyisgr S —V (a9 S—FH-guS 0= Jute s

3j1
220
511 440
’L ‘A 400 42
) ]wf Wy WWWMM\ i
- 311
=
&, W
£ “J 220 s 440
= ) 422" . b
& o Ll 400 L)
2 et g ,I\.,.‘\'.“_; r o o e g

| f\

|
w
j L’H J_W uW'r'th M%Jllg, J‘M‘H‘ T

] 10 20 30 40 50 60 70
2 Theta (degree)

gl (z) sFes0s ol y3sil (0) ¢my SB &ydeil () XRD il ¥ S5

ol 03y gy oy S

]
2

N

Nanoclay

]
i

Clav/APTS/FeaDy

Weight (%)
2

-
w
1

&0 T T T T
(L] 200 04y &) B0

Temperature (°C)
o1 ool ey oy S gl g oy SB el TGA i ¥ S

A=Y+ "C oled odgame > JSjg Gl Moy ¥ dls g oyl
oy SBaldgl bug O Gls s 45 395 0 sanlie
@ bgpe TGA (gorin )3 alde jsbay al>po opl il e
ped dlsye 0 5 b sdalie ey SB byl
oasd YeomAe e "C lod odgde jd (0L (459 LidlS
JusngeY I aY Sl cops 4 bgye & 250
Jopd Al oy SB Sl aw ) (P Sl
ity ) SB gl el AreC clod 3 oxilo B 5
AV bl Loy Mo S 51 (5o pginel =T b 00 00l
gl sl (Sig cdl oy Glise i 5> il o)
e pl a8 5g dalgs o yd VA Dgds > oad o2l i

oy b Y Lo [V EoF 5l ¥



Ao pping 9 CEF 1B wyp D90 Sglite gla JM>
20,5 sanlie G 4 S s b Jglho] M 5l eolazul

(g i F ¥ = giual=Y oS 5w g aliee sla M 130 X Jois
398> )3 s i S=Y— yeg S —FH—5uS-0— Lt 6=V V=g, dunl 50 F Y A
36! sl )3 Clay/APTS/Fes04 )5 3JLIS p)5 «/« )

o33k oles - )
L M S5 @)
(4o ) (4d.8>)

A ¥ o Clay/APTS/Fes0, \
a) ¥ Jsil Clay/APTS/Fe;04 Y
af Y (\¥) Jgb-ol  Clay/APTS/Fe;0, ¥
s Y (¥:)) Josbi] Clay/APTS/Fe;04 ¥
A Y (V1)) Jgb-o] Clay/APTS/Fe;04 )

b oS oSl (slaog,S (shls Sslogyl (slasadll gl
MR oon g Ay STy klpd codeins g sl
Sl s sy dodla 33l Lo slao S 5 5
Shly 5 5)90 Y gazme (ol Jpaze gub JoSWi5 (9
o3> Lis ¥ Jods 50 gy ol 5 odel Cunddy gl Ld4e0
loda i 4 35 oLt 005 plonl )y (48-40) sl 005
Seilogy] glbamall 5 o128 g 2SI (slaog,S (clls Klog)|
25k byl 5)50 Jpaze oaimd 19 pSUl (sl 09,5 (sl

S e &l Jle

sl o gl ¥ JSs (oolidy puilSe b Billas
Mg 1) ¥ obulgis BSlgg (oSl Sty (b Sl
OiSly S5 oad bl bwlgds b ggderd L S e
STy Sy pbsl g > Wles g e SSle il
Dedee dbml ol Jyame  JeSsegy  (oljadls
4 FesOs g APTS claog,S sl b Clay/APTS/FesOq
—Cavghl gaw S bl b S A e Jos (i lgis
daw 9y » 4yl dge ol STy s g 32,50
sy g dgud oo Sl (Gl (Lo g )m ] oandgy oS (S

am o LtalsEl 1y LS,

(FT-IR) 50,805 dy58 Jas sloosly awslio b &g
pizo sladigel o) dadl g diwd udblize il grawcal
Sy THNMR 5 IR (olo cab 4 g A S5 ad plubis

sy30 SIS e 550018 g o (3,8 e
—SNAD—(Jusbg i ¥-F—giaY i cax  odlil
e S¥ a5 FH- S0 Jia 55V 105
S903 pasede ilejl Sl Jolbs @l .c8)5 )18 )y 350
SRz 6 S Lo Sl gt 4 SHIEE Gl (l8l &5
Clay ;I oslawwl pimed )6 Sl (gopme 9 Cepmw p
oS 13,8 oanlia 5 €88 5 oy 3,50 FE304 5 APTS
Sl ol s ol Clay/APTS/FesOs L lued polis o
(0 Jpsa bl s cinss s 6 53505

9 Ul loo Sty cépin oo (gilodig jolaie a
lod Lial8l g cunl U1 slod «dls o paslio 15,5 sanlin
(Y Jgs)als STy 033l 9 oy o (6l ne 136
i i STy g s Pl s

(g pm ¥ ¥ gial=Y oS 5 it g (S HIBIS Jlde 51 Joe
Mo )3 s 52 S—Y— iy S —FH-guS -0 Lo 53-YV—g,0n] -0V A
b1 slod 53 (S 4 S capnns) Sl =0

boslofy oks SRR
b)) | |
AD y ofsee Clay/APTS/Fe;0, )
aA A\ ofe e Clay/APTS/Fe;0, Y
aA A\ ofeey Clay/APTS/Fe;0, Y
aA Y of ooy Clay/APTS/Fe;0, ¥
b A of e ¥ Clay/APTS/Fe;0, I}
& y ofeed Clay/APTS/Fe;0, 5
YA y of e Cloisite Na+ v
2l Y /e APTS A
Y. y of oo Nano Fes;0O, q
VX g0l 5 EN N i F ¥ gl S 5 5 ¥ i

SIS o5 el jpinyd Lo yig SY=(yeg S=FH-guS 0= e g
dilises glaled ;5 (S5 4 S cams) Jibi-ol M 45 Clay/APTS/Fes0,

033 oles o>

(op) () (Stleas) TR
aA Y &bl sled Clay/APTS/Fe;0, \
A Yy g Clay/APTS/Fe;0, A
A Yy \z Clay/APTS/Fe;0, \y
10 Y SN, ls Clayl/APTS/Fe,0, ¥

oy b Y Lo [V EoF 5l >



,MUV\K_‘
* e AN BT
! -3 ¢ 0
% F * b Iy K
T T cmamropm £ 0% i
e Dol g Ay
+ ’iﬁ* SEV Tm
K, B0 o x
3 km \E\rll -
o{) g, |
Lk
;;%%‘\4 o
E¥E .

s3> 5 Yl “FH—gd ¥ Slinto j1i (gl (sloiy sl ¥ IS
Clay/APTS/Fes04 <ilyd 46

/_/\,—\ T
| \ Al
[ \ AR
‘ / |l | [
\ | [
. \ ‘/'f L i o N |"\L
\ | | ) W} | | =
Y \ T Ly e
\ Ny | | WY Y s
g \ / v et (U o 3
2 I AN | | lisd (I Y #
8 2 \/\‘.“ 2 | | 1 —§|v‘\\‘¢ : ~
£ V8 2 1l | L 8§
£ | & I ‘ ‘H | |‘I[ 3
§ b 4 o~ [ | i
s 2 4 [ || :;I
" l g
il | =2
NH> tel || &
2|
60 4 CN | ﬁl I
QTS [ o I
e |
N ®
17 d
L
(e} NO, 8 °
v 3
—— T —
300 300 M0 3200 00 2000 2000 2400 00 1200 1000 00

Wavenu

V=g 0nl 55V AD—( i g i F ) ¥ ginal-Y S 5 IR cado A JS05

sy S =Y= pog S—FH-5uS-0— Jiso

PSP i )y S gl o3 A JSS )3 a5 psbplen
S Olil)] 4 laie a8 25 oo 0000 VYES cm? gasl
A em? asb o8 ods e il e NO2 )it
i g g 43bie NO2 olisel (s ol & (3lese
S ool 4 sl VOO cm?t gasl p huwgie
sl ) bugie ol lg .l Ksleg,)l (casls C=C
Jg g aib e C=C S olils)l 4 bgye Vs0ACm™
S bl ) 4 sl VSAY CMT canl > go8 i
YAAY em? ganl ) bawgio ode g .ol Jig,S C=0
> g 93 5 aile CEN LiiS clols) swimy oL
4 slie YYAY CMT g YYYY oM ganl o Lawgie

sl o NHp a8 olsls)

oy b Y Lo [V EoF 5l

< 96 g 55 ] - FH—gud Y Sliie jiw ¥ Jois

Clay/APTS/Fe;0,
XW 6)5 o)“J.Jl g.;a..) alags
; olej el :
(4d33)  (22) 3
(315 (Bl e3)

YYA-YYY

CeHs* 4a A\ v
YYA-YYS
AR

4'BTC5H4* 4h \ aa
YeooYo¥
¥oa-¥))

4'FC5H4* 4c \ aa
YoA-YY -
VA=Y

2-CICeH4— 4d ) a4
VA1)
YYS-YYA

3'C|C5H4* 4de ) a4
YYS-YYA
AAASRATA

4-ClICeHs— 4f ) a4
YIY-YVO
YA=YAY

2,4-CICsHa— 4g \ aq
YAV=VAY
YYA-YVY-

2-O,NCgH,— 4h ) a4
YYA-YY)
Y-a-v\Y

3-O:NCeHs— 4i ) aa
Y-a-YIY
VWo-YVY

4-0,NCeH— 4j ¥ aA
\Wa-\vy
AARE ALY

4-CHiCoHs 4K Y aq
YIY-YV0
VA¥-120

2-CH30CeH— 41 A\ aA
VAF-120
YAS=YAA

3'CH3OC6H47 4m Y LV
VA=AV
\aa-y. ¥

4'CH30C6H47 4n Y a5
VAA-Y -
YYA-YYS

4-CNC5H4— 40 \ a4
YYA-YYS

— St 3V V=g 0l 5O S NV A= ( Juidg yii— ¥ |- F— gisal-Y



9 Sl 1) gy V L Jolee JI,SS1 &S all 0 (B) (e
Ol il b pyles (gaiwd Aisb 0 VF HZ ol 568 culs
(@) oo (590p 4 bagye YYD PPM canl > b
ol g cawl)h 1y igpdd VL ol JI,Sl 45T Sl e

LU Gla il b o (diwd ol VF HZ o 568
(b) ole clogjorie & bgye YIYA pPpM (ol
b i (gdtiwd 2yl 1y (159,30 ¥ L Jolee JI,S05) &8 0L o0
s ) piaree VL Jole JISl &8 adbe g
YAAPPM ganl p» obSK Cls il b pran gdtwd
S5 & 1Bb e (igy 4 Jhate slagiie)n 4 byye
Cls sl b puda gdwd g b 1) 5e00e VL Jolee
@ Jale gloyjorne & bgipe VY PPM g4l o by
 Oiare ¥ b Jolee JIS51 & a0 Sslog )l (sails
b oatd diwd ol MO HZ o] 568 el g canlyls
& bowe AV pPM el obed Ol i
Sl &5 2l o Slogyl (il 4 Jate (sbaigyen
aabdl ;0 ol s Y g | S dn 4 barye Cledbl
ol 0445 03)91
F-H- guS0— o oY V— Juid—F— giluw—Y— giel-¥
:(42) [0 59,00 -0 5 VA
IR (KBr, cm?): 1603, 1661, 1680, 2199, 3324,
3395. 'H NMR (250 MHz, DMSO-ds), § (ppm):
0.92 (s, 3H, CHj3), 1.01 (s, 3H, CHa), 2.07 (d, J=16
Hz, 1H, H-a), 2.24 (d, J=16 Hz, 1H, H'-a), 2.49 (s,
2H, CHy), 4.14 (s, 1H, CH), 7.01 (s, 2H, NH>),
7.09-7.29 (m, 5H, Ar).
S0 g3V Y~ iy S ¥ gl Y i Y
1(4F) oymlb] g9, 0l 5 F-05 Y AH
IR (KBr, cm™): 1605, 1655, 1684, 2193, 3323,
3395.'H NMR (250 MHz, DMSO-ds), & (ppm):
0.92 (s, 3H, CHs3), 1.00 (s, 3H, CHz3), 2.07 (d, J=16
Hz, 1H, H-a), 2.23 (d, J=16 Hz, 1H, H"-a), 2.48 (s,
2H, CHy), 4.17 (s, 1H, CH), 7.05 (s, 2H, NH>),

7.15 (d, J=8.25 Hz, 2H, Ar), 7.33 (d, J=8.25 Hz,
2H, Ar).

-2gane
BT

“aamE s

4.340

sare sgae s
2nse SS2S =
g e e o
! [ NH,
o0~ = CN
b O
a 8] NO
P N
] 5.0 s ‘ B pem

— gyhnl T OS VA= ( Juidg =¥ ¥ giuol-¥ S 5 HNMR i A S
i S Y= (05,5 —FH=guS 0= e 5V

» 2SS ol puib b gl s sy 1 S
& Ml o Juto syioyde 4 bae +/AY ppM casb
Gl b b pgd (gatwd )1 1) F9)e VL oo JISCl
Jito sojayid 4 by V) PPM gl p» H6S
b pgw geiod )3 1y (59,0 Y 1 Jolee JI,Sul oS 0l oo
5o 4 bayye YA PPM el o Sy Cls sl

oy b Y Lo [V EoF 5l v



e (S g D] gt —FH =g Y Gl i gl dwolie 5 Jgio

(103) 033k (483) ol Ll 53518 i)

. _ ASMNPs (10 mg)/

e v-* grinding, r.t.[14] )
N _v. nano-Sn0; (30 mg)/

A=AV AY H,0/Refluxed[15] v
B B LDH@PTRMS@NDBD@Cul

- 610 (50 mg)/ 40 °C[16] ¥
- VA CuFe,Os@starch (30 mg)/

AV=7 ve-o EtOH, r.t [17] v

yy-ay ¥O-50 nano-kaoline/BF3/Fe;O, (100mg)/ N

70°C[18]
q5-94 V=Y CIay/APTS/Fe3O4 (lmg)/ s

H,O/EtOH, r.t.

S5 domG - &

s Clayl/APTS/Fes0s (blize )b ol cadlian oyl 3
9 s 025 blie can [YFlowdn slajingg 5
Olgie 4 g S I8 oolitl 3y90 4 s (2B (0958
Sl eyl d)S 5 eslital 3y90 a5 SIS S,
s3loodlel g, dlan 3l iedgw Cuge iy (sl publise
e il el 5 0 5B el g plgd ol
—gudl =Y a5 glp 2l Jlows B9y S5 I ol > s
wiliseo slasdl oSl (Sl Gsb 51w ] g5 HF
ublize @y gl jaa> 0 pded g gl
Dlo > 1aLl5 S5l S, lsie 4 Clay/APTS/FesOs
ol gy sblie 51 .cd)S )3 con b5 Ol 5 Jli
N Dby SIS wblite (gilula cuols @ lgie

35 0,81 la 28Ty obisS s yloj oo g YU 033l ¢l

&l

1. LLA. Azath, P.K. Puthiaraj. ACS Sustainable
Chem. Eng. 1, 174-179 (2013)

2. A. Domling. Chem. Rev. 106, 17-89 (2006)

3. D. Tejedor, F. Garcia-Tellado. Chem. Soc. Rev.
36, 484-491 (2007)

4. P. Singh, P. Yadav, A. Mishra, S.K. Awasthi.
ACS Omega 5, 4223-4232 (2020)

5. H.G.O. Alvim, E.N. da Silva Ju'nior, B.A.D.
Neto. RSC Adv. 4, 54282-54299 (2014)

—0— o 3V V—( Juid oS g2 ¥ - F— g5l Y= gial-¥
1(4n) ol ylb] 5509 )0nl 5 F-0F Y AH- 5]

IR (KBr, cm): 1606, 1657, 1682, 2192, 3319,
3376. 'H NMR (250 MHz, DMSO-ds), 5 (ppm):
0.92 (s, 3H, CHs), 1.00 (s, 3H, CH3), 2.04 (d, J=16
Hz, 1H, H-a), 2.23 (d, J=16 Hz, 1H, H'-a), 2.48 (s,
2H, CHy), 3.68 (s, 3H, OCHs3), 4.07 (s, 1H, CH),
6.82 (d, J=8.25 Hz, 2H, Ar), 6.94 (s, 2H, NHo),
7.03 (d, J=8.25 Hz, 2H, Ar).

ol Senl 556 S Clay/APTS/FesOs S sl
b | il Jpame JSi5 5l g ]y o g onlple
g 3 latiSly pbsl ly Bame 5 3900 ba STy
byl ookl b 556l Jgame i s g JuSits
Mome (gl b guiiend J1 g 0 Mo (698 Jln posesdsS
Sl 1y a5y B b Ll SIBS L ead it sl
@ by Cunl (Son adye 0l dm o35 Lials cle a0
oo sla yiolosl 3 Fe30s s s ¢ (53001 ksl s
YU caa p)5e/++)) CandblS yolao (g 5l cleay il
5 gl dlge Jgeidee Ve polie I SHILE LL3L <85 (o

Lol ol oolaiw! ;)Jblf f)f o/

S5b 5l oaze (g odlaiwl g (obsL O s

(Aoy3) 025L cdbb wlady sluws @,

aA Jol & 4550
aA \
v s
s Y
s ¥
ay A

v &5 6 t —t —

boodelcwna mls (g, ol oS by okt
£ st owdn slagiagh d ead )5 sla b,
O.)Lé.:a»‘ 5.)94:)@ OJ..)..) ;’ O)‘.M JQJQ )J 4§ )#Lo.b .J..w ML&A

—gud =Y Olinie jiw cas Clay/APTS/Fes0s 445J6
Ol (295 )y Bbyy plo b awlis ) S 3IGK byas
.J..m.)u..o

oy b Y Lo [V EoF 5l A



17. M. Kamalzare, M. Bayat, A. Maleki. R. Soc.
Open Sci. 7, 200385 (2020)

18. R. Mohammadipour, A. Bamoniri, B.F.
Mirjalili. Scientia Iranica C. 27, 1216-1225 (2020)

19. J. Albadi, A. Mansournezhad. Res. Chem.
Intermed 42, 5739-5752 (2016)

20 Z. Zhou, Y. Zhang, X. Hu. Polycycl. Aromat.
Compd. 37, 39-45 (2017)

21. K. Ahmed, M.A. Ali, O.A. Moustafa M.T. El-
Wassimy. J. Heterocyclic Chem. 54 1442-1449
(2017)

22. S. Asghari, M. Mohammadnia. Nano-Met.,
Chem. 47, 1004-1011 (2017)

23. H. Kiyani. Current Org. Synth. 15, 1043-1072
(2018)

24. A. Magyar, Z. Hell. Synth 7, 316-322 (2018)

25. H. Naeimi, M.F. Zarabi. Appl. Organometal.
Chem. 32, e4225 (2018)

26. C. Thanaraj, G.R. Priya Dharsini, N. Ananthan,
R. Velladurai. Inorg. Nano-Met. Chem. 49, 313-
321 (2019)

27. P. Mohammadi, H. Sheibani. Mat. Chem. Phys.
228, 140-146 (2019)

28. T. Osaka, T. Matsunaga, T. Nakanishi, A.
Arakaki, D. Niwa, H. lida. Anal. Bioanal. Chem.
384, 593-600 (2006)

29. AK. Boal. Synthesis and application of
magnetic nanoparticles, In: Rotello V (ed)
Nanoparticles-Building blocks for nanotechnology,
New York, Plenum Publishers 1-27 (2004)

30. A. Ito, M. Shinkai, H. Honda, T. Kobayashic. J.
Biosci. Bioeng. 100, 1-11 (2005)

6. J. Zhu. Wiley-VCH, Weinheim, Germany (2005)

7. M. Khoobi, L. Ma’mani, F. Rezazadeh, Z.
Zareie, A. Foroumadi, A. Ramazani, A. Shafiee.
J. Mol. Catal. A Chem. 359, 74-80 (2012)

8. M. Kidwai, S. Saxena, M.K. Rahman Khan, S.S.
Thukral. Bioorg. Med. Chem. Lett. 15, 4295-4298
(2005)

9. J. Cieplik, M. Raginia, J. Pluta, O. Gubrynowicz,
I. Bryndal, T. Lis. Acta Pol. Pharm. Drug Res. 65,
427-434 (2008)

10 V.L. Ranganatha, F. Zameer, S. Meghashri,
N.D. Rekha, V. Girish, H.D. Gurupadaswamy, S.
Khanum. Pharm. Chem 346, 901-911 (2013)

11. E. Chandralekha, A. Thangamani, R.
Valliappan. Res. Chem. Intermed 41, 1951-1966
(2015)

12. W. Kemnitzer, J. Drewe, S. Jiang, H. Zhang, Y.
Wang, J. Zhao, S. Jia, J. Herich, D. Labreque, R.
Storer, K. Meerovitch, D. Bouffard, R. Rej, R.
Denis, C. Blais, S. Lamothe, G. Attardo, H.
Gourdeau, B. Tseng, S. Kasibhatla, S.X. Cai. J.
Med. Chem. 47, 6299-6310 (2004)

13. H. Gourdeau, L. Leblond, B. Hamelin, C.
Desputeau, K. Dong, I. Kianicka, D. Custeau, C.
Bourdeau, L. Geerts, S.X. Cai, J. Drewe, D.
Labrecque, S. Kasibhatla, B. Tseng. Mol. Cancer
Ther. 3, 1375-1384 (2004)

14. P. Singh, P. Yadav, A. Mishra, S.K. Awasthi.
ACS Omega.5, 42234232 (2020)

15. B. Baghernejad, M. Fiuzat. J. Med. Nanomater.
Chem. 3, 235-242 (2023)

16. S. Momeni, R. Ghorbani-Vaghei. RSC Adv.14,
21608-21622 (2024)

oy b Y Lo [V EoF 5l |


https://www.sciencedirect.com/science/article/abs/pii/S0254058418310162#!
https://www.sciencedirect.com/science/article/abs/pii/S0254058418310162#!
https://www.sciencedirect.com/science/journal/02540584

31. S.H. Hu, C.H. Tsai, C.F. Liao, D.M. Liu S.Y.
Chen. Langmuir 24, 11811-11818 (2008)

32. AS. Lubbe, C. Bergemann, J. Brock, D.G.
McClure. J. Magn. Magn. Mater. 194, 149-155
(1999)

33. A.L. Chen, Y. Sun, Y.P. Huang, X.X. Yang,
X.P. Zhou. Nanoscale. Res. Lett. 4, 400-408
(2009)

34. Y.M. Huh, Y.W. Jun, H.T. Song, S. Kim, J.S.
Choi, J.H. Lee, S. Yoon, K.S. Kim, J.S. Suh J.
Cheon. J. Am. Chem. Soc. 127, 12387-12391
(2005)

35. M.E. Sedaghat, F. Farhadi, M.R. Nazarifar, R.
Sheikhi Kamareji. Iran. J. Catal. 8, pp. 281-288
(2018)

36. B. Pooladian, M.M. Alavi Nikje. J. Plast. Film.
Sheeting 34, 196-218 (2018)

©gw JWw [V 0 lowd [V E4Y 5L ).



(it 31991039 otbgni i uiinoy | bl QLS § |0l

Chemistry & Nanochemistry
https://sanad.iau.ir/journal/crn ISSN:3060-7442 d’fk{;ﬁ\”‘bﬂf’

Clay/APTS/Fes04 magnetic nanoparticles, as efficient catalysis
with magnetic separation capability for the rapid synthesis of
2-amino-4h-benzo[b]pyrans

Mohammad Reza Nazarifar!, Ghasem Rahpaima!*, Baharak pooladian?

!Department of Chemistry, Islamic Azad University, Lamerd Branch, Lamerd, Iran

2Department of Chemistry, Faculty of Science, Imam Khomeini International University, Qazvin, Iran

Abstract: Considering the wide application of benzopyran derivatives in industry and pharmaceuticals, in this
study, the synthesis of 2-amino-H4-benzo[b]pyran derivatives from a one-step three-component reaction between
various aromatic aldehydes, malononitrile and dimedone using magnetic nanoparticles Clay/APTS/Fe304 was
introduced as an efficient catalyst, with magnetic separation capability, in ethanol and water solvent in a one-to-one
ratio with excellent yield and very high purity. The products have been investigated using FT-IR and IHNMR
spectra. Clay/APTS/Fe304 exhibits several remarkable features such as extensive surface area for functional groups,
durability, improved performance, reusability in the reaction without loss of catalytic activity and recyclability. In
addition, other advantages that can be mentioned for this method include milder reaction conditions, cost-
effectiveness, short reaction time, easy catalyst separation, avoidance of toxic waste generation, and simple work-up
steps.

Keywords: 2-amino-4h-benzo[b]pyrans, Magnetite nanoparticles, Nanoclay, Heterogeneous catalyst,
multicomponent reaction
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Experimental investigation of sulfur compounds
removal from synthetic quaternary gas condensate
system using ultrasound assisted oxidative
desulfurization (UAOD) method
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Abstract: In addition to natural gas, gas condensates are also produced from gas reservoirs. The presence of any of
the pollutants, such as sulfur compounds, can cause problems in downstream industries or damage the environment.
In this research, the desulfurization of a synthetic quaternary gas-condensate system containing of normal heptane
with different combinations of tert-butyl mercaptan (aliphatic thiol), dipropyl sulfide (aliphatic sulfide), and benzo
thiophene (aromatic thiophene) in the range of 0-3000 ppm were treated using UAOD process. For this purpose,
different operating variables including H.O. (10- 70% v/v), CH2O2 (5- 70% v/v), H3P(W3010)s (1- 30% w/w),
C4H100 (1- 30 % v/v) and sonication (5- 40 min) were examined upon the desulfurization efficiency. The design of
the experiments was performed by the response surface method of the central composite design model. And then N,
N-dimethylformamide solvent was used to extract oxidized sulfurous compounds from n-heptane. Residual sulfur
was analyzed by ASTM D7039 standard method. Maximum desulfurization efficiency, 99.92%, for CsH10S=
1105.99 ppm, CsH12S= 2252.50 ppm, CgHsS= 2965.48 ppm in 20 mL n-heptane was obtained at H.O,= 23.57% v/v,
CH,0,= 49.27% v/v, H3sP(W5010)s= 21.15% wiw, CsH100= 24.56% v/v and sonication time= 21.17 min.
Additionally, an empirical model was proposed to predict desulfurization efficiency with an error of less than 0.1%.

Keywords: Ultrasound, Gas condensate, Experimental design.
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Extraction and identification of phenolic compounds from
papaver petals (Papaver rhoeas L.) and determination of their
antioxidant and antibacterial activity

Fatemeh Gharahdaghigharahtappeh?, Seyed Ebrahim Hosseinit, Gholamhassan Asadi'*, Zhaleh Khoshkhoo?

! Department of food science and technology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

2 Department of food science and technology, North Tehran Branch, Islamic Azad University, Tehran, Iran.

Abstract: This study aimed to extract and identify phenolic compounds from papaver petals (Papaver rhoeas L.) to
evaluate their antioxidant activity, inhibitory, and bactericidal properties. Extraction, identification of bioactive
compounds, quantification of active extract components, antioxidant activity, minimum inhibitory concentration
(MIC), minimum bactericidal concentration (MBC), and inhibition zone were carried out using solvent extraction
with ultrasound assistance, gas chromatography-mass spectrometry (GC-MS), DPPH assay, MIC, MBC, and disk
diffusion method, respectively. The GC-MS results led to the identification of 18 compounds from the ethanolic
extract of papaver petals. Among these, hexadecanoic acid and 9, 12-octadecanoic acid were significantly more
abundant than other compounds in the petals. Additionally, other important identified compounds included
morphine and derivatives of mefenamic acid. Furthermore, the DPPH assay results indicated that the ethanolic
extract of papaver petals has free radical scavenging ability and antioxidant activity. The inhibition zone, MIC, and
MBC tests against E. coli and S. aureus showed that the ethanolic extract of papaver petals was more effective
against S. aureus. Based on the above findings, it can be concluded that papaver petals possess antioxidant

properties and exhibit antimicrobial characteristics.

Keywords: Antioxidant, Antimicrobial, Ultrasound, Chromatography.
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Abstract: Overhead transmission lines are the primary method of electricity transmission. Conductors,
insulators, and towers are the main electrical equipment of these lines. Since these lines operate in a natural
environment, issues such as icing, corona discharge, pollution deposition, and corrosion arise. These problems
can lead to incidents that result in significant economic losses. To solve these problems, functional coatings with
superhydrophobic, semiconducting, anti-corrosion, and other properties can be applied to electrical equipment,
which offer low cost and high efficiency advantages. For this reason, functional coatings have become a hot
research topic in the field of external insulation in recent years. Given the various problems faced by electrical
equipment in overhead transmission lines, there is a need for distinct solutions. Therefore, this review classifies
the coatings based on usage scenarios and functions. In each section, it first briefly states the causes of the
problems with electrical equipment, then introduces the mechanism of using this type of functional coating to
solve the problem, summarizes the development and application status of this type of coating, compiles the
limitations of these coatings, and finally presents a summary of key issues in the research of functional coatings
while looking at future research directions.
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Investigating carbon nitride nanostructures as anagrelide
drug carrier using density functional theory

Ayob Ahmadi, Mahboobeh Salehpour *, Zohreh Saadati

Department of Chemistry, Omidiyeh Branch, Islamic Azad University, Omidiyeh, Iran.

Abstract: The objective of this study was to investigate the interactions between the drug anagrelide and carbon
nitride nanostructures g-CsN4 using density functional theory. All calculations were performed using the B3LYP
functional with the 6-311+G(d,p) basis set in the Gaussian 09 software. Structural optimization was carried out on
all initial g-CsN4:AG conformations and the adsorption energies (Eags) were calculated. Finally, three stable
configurations of the g-CsN4:AG complex were obtained, with all vibrational modes exhibiting positive frequencies
in each complex. The Eags Values for complexes 1 to 3 are -0.16, -3.7 and -25.5 kcal.mol?, respectively. The HOMO
and LUMO energy levels, as well as the energy gap (Eg) of the studied structures, indicated that adsorption of AG on
the g-CsN4 surface causes relatively high instability of the HOMO energy level and low stability of the LUMO
energy level. NBO calculations showed that the partial charge of the atoms of the studied structures does not change
significantly after the formation of the complexes and that there is negligible charge transfer between the
nanostructure and the drug. The time required for the release of AG from g-CsNa4 in complexes 1 to 3 is about 0.2 x
105, 0.4 x 104 s and 83 s, respectively. Therefore, considering the adsorption energy and electronic properties, the
g-CsN4:AG-3 complex appears to be a promising candidate for AG drug delivery.

Keywords: Anagrelide, Density functional theory, Graphitic carbon nitride, Nanocarrier, Drug delivery.
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*Minera oils
«Silicone oil
*Vegetable oil

« Synthetic ester oil

*Synthetic hydrocarbons
+»Vegetable oil

*Organic ester

*Ether

«Paraffin based high density hydrocarbons

*Mineral oil
«Synthetic ester
* Alkylbenzenes
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Nanofluids in transformer insulation: synthesis,
performance and future prospects

Majid Mirzaee*, Majid Rezaei Abadchi, Alimorad Rashidi
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Abstract: With the increase in voltage levels in power transmission, the need to ensure the insulating
performance of transformers has significantly increased. Mineral oil and paper are the main insulating
components in oil-filled transformers. Given the growing demand for superior insulations, several researchers
have conducted experimental studies to demonstrate the effectiveness and capabilities of transformer oils. To
enhance the insulating level of ultra-high voltage transformers and reduce their weight and dimensions, it is
essential to increase the dielectric strength of transformer oil and the cellulose impregnated. Recently, an
innovative project has been implemented in the application of nanotechnology in the liquid insulations of
transformers, with results indicating a significant improvement in the insulating properties of transformer oils.
The field of oil-based transformer nanofluids has recently attracted considerable attention from both theoretical
and practical perspectives. Nanofluids can be used as a potential replacement for mineral oils in the near future.
This article reviews a collection of research conducted in this area, divided into three main sections. The first
section focuses on the preparation of nanofluids, including various types of nanomaterials and synthetic methods
for producing stable and suspended nanofluids. The second section thoroughly examines and compares the
performance of nanofluids, concentrating on the thermal, electrical, and physicochemical properties of
transformer oil. The third section addresses the advantages and limitations of nanofluids. The significance of
this article lies in its compilation of previous studies, categorization of research nature, motivations, and
predictions of future trends. Additionally, several recommendations for future research and applications of
nanofluids are provided.
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