(5 319083039 otlgngih 510 ooy Lo Dbl I L @ 101010

Chemistry & Nanochemistry

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

SlaS 5 als STy 5o oyl 0 Sdos g luwginS by p 459,58 5 3J6L anes
B ¢yl 9y

% ES “s 6M rb.?‘).c 50\)‘} J-“f:LM| L*M%)e:

ol <5 scomils oS opd oSl tna (gorh 03,5

2 sl s ord )3 Gy9p8 9 e 5By O)lay DS el pslate &y (Sanl (sla)SHIUE ang 5 b oaSy
Fuw 59y 3 S5 Gl 098l il S paal g GlugiS (35 jlabele @b I CBINT (Seals jS3J01 < imgly
215 (95 Juidg S—F)-Y oS 5 (Jig2)S (sl 09,5 b i L w515 5oyl ) g8 el (sl 09,8 0 s loginS
BT Aoy 33 A58 )5 lagisS g csgy 35 |y 36 4 sl s 45 NS oiim 59,580 (gl 095 ¢ s> 28Ty
(lhorim (S50 (slasbyy b oad 4 S5IUNST ololid | Ly 505 03,9598 NIT 195157 4 NS oaimd (19,5801 (sl o9
St DS 005 3w SIBET.8S 18 b)) 390 olsinel 4 o)lay il S el o o] 5 )Ses il
il S5 ) 2 ogMe amd e (5 olisS L (o g bame slod il bame 53 )lg 58 LS (el 0 s
O B has 203 3 (g JB Gl e Jlgte 452w )3 o 3)Sdes g 0 (6)S 5L 43 12 5)lg aaome 0

mohammadikish@yahoo.com

ol 3 Vel JSie powype sloiy b ol slosilony
srps Wl dlse by, S Ll
ool g [Fliend iUl 0] 0y5u8s Il [ Flis 55U 5558
P Gun by [3V]iiel hlion 4 g5 (slaeg S
Lulgis jials 301y 5l el Cunts (sl )l giel sl cosonl
ol Slizde [V Juzan S obosd dse 4 slp sone
gl Myl wre bawlgis S Jeidsiel 1 aile
SilS gl U SIS 5 ookl e ol )3 ibye S
lgie & (g5l o5 Bpae s 4 o lsial 4 lagy)lg
STy ol oAb LBLS d8y0 4 (gyle 5 Ate B9y S
dlas ) S 5JLIS 5| ilie gl SaS & o ol i als
g oFon 3 sla uSheS Il wnST g3l @) gl

VYRR s bl Gy
VYIEINY u.o)-u\-’ ée,)t"

o]

IS5 (olwgnS daglg s als sl T sS850

doddo —)

ol JIsle dbj ol Jhie Gl el > 4V
oyl 03,28 3,8 s & lag] wlite g ol gy luS
Sy 5 b iSopds e iSule daiSedl Wy )
ol e & oloss Sl 5 [Vpadie Mg (s
3 oolaiwl 3yse Cario  slewd o yiSly lawlsas
oibe Blgdeyis ol SleSy ol WS e
@ OlS 5 ol s gxee ol 1 D930 (slaoyY]
oy o3k wsllasl il g 55 ul8 (g)lsds o
ceblB b 4 [V Loy 5 S)b
JookSy ol Ble Vb el 5 (SasS g,)

g JUw | ¥ 0ylond [V E4Y Ll \

https://doi.org/10.71508/crn.2024.140306091130509



S lgis A g3 (Sl B Can g G gl Sl
ol o yplls 5Kl S 3IE1S 45 )5 fgn (g youly i

x5 5> (C/BINI) (Real S o Giaghy ol
(58 JadglS—F)Y L plogis NHz (slaog S oLl 3ol
098I gl 09,8 (3,5 o3 b ] Jls 4 5 (B) sz
uialS (C/BINI) 5 5J61S s jiw codel cows 4 NS osims
Sl cubls 5 amy e pldl st 4 1) o)l slaeg)S

Caolyld 1y dazee oalasiwl g ool

220 gAY
LolSuws g 3lge—Y-Y

yo) W o LK e85 5l b M g oleowss dgo don
N3 odlatel )90 (giloppalls g g 0dd Gyl Spe
A5 ool phads Jbed O I alye eled )3 puicmen i8S
Spectrum oKy bwg (FT-IR) 50,8 ool slacal

43,5 KBr 0,8 L bacab i ags RX1-PerkinElmer
U1 ol (€M) g0 dae anly > b uilS )3 alSy wi
Ce o LV °C b laes (slod I(TGA) 5yl oxmwis
Cawl 04 plool F1-Netzsch Y+ oSiwd bwgs Y+ °C/min
(FE-SEM) e JouS' (siug) (958Ul CgSamg Sicn gl
S eSS <ol TSCAN-MIRAIN 08w I ool b
UV-Vis oSt 3l eolawl b  3ye— iisl,d sla cabo il ol
oWl y5uiS célo w95 93 g4 5| SPECORD 210 Plus
51556 po s Jlade s oy b ad baoe (glod
P e b/ ol oKt
.5 edlazwl Spectrd arcos . (ICP/OES) (¢4

o b slewdl

bl (w9~ V=Y

_"}—rj/o.)l.é)&u/ L";’""}‘;}{‘)J){)b‘/ﬂlﬁ—)—r—r
(CIB)tpatliiy (35 Jeidp IS

5 0181 Jgbl M 52 e Yo o sz p)S /) e
» dliiss Jedg S=FY (Jgoide +100) p5-/VYF

She o= Jewl j2dy ploril o Cots (5318 sl (uShieS
loris 5 oxals belge Jlail (ol 1) opmlie Jomo (318
4 oadls Jole I 1wy e S g M a3
o danly 3B 3ol eSS e Jited 0)lgy5
siome o3liol bl o s b o S5lbls 51 aallS 0g,8 S,
o & g S g 39 LS S @ Ll [V e Jle
Collsd ol 09l oo ged 4 Jlod aljl 4 e &5 YL
SH b pSheS 3 spw )l Jlis ]y 536
ile ciliseo (gloyins 59y g Ygore (53 gl 5 (Sen
Cullsd g Wgd (o0 i ()5 5 b S bajed (B
555 5l Saome o3litl bl 5 s 5 5 |, o580l Sl
o iy 28 ¢ySal SIS o) 3 Y=Vt oo (Lt
b 3 Jlé 3l by il oo 1nj sl mre sl
ol S Sbb e eolatwl jglate & 1) (o3l8 clydgils
b leyosh wiwa (JIglojosh b (Sane dlge Yoo Ly,
@ Comd a8 b Jele el b alajedy b Jole claog S
S WS 5 o s [YV )b (oytin cuses )| b jody pleo
o o bl Wlg e obesd YLl S 5k

LS (S gl s ) 5l

(siuogdl (ot (SUE (s s o 4 Glogts
2l Poliajlan b anjsSuny 9 Sor 2ble) ((Siapob
rosb S glgie @ eSS ol IV Jewl s slapedy
2 ol ookl a5 sas e ) Glis Shy cpais (e
Conj g o e Hile b oo e |y cilisea (sl )l
(sl ol ggw ()5l Cunj i S
SbMal gle )3 [YWomb abja g abewd 5 (Sl olub
4 olostS el o 098 00,8 ol wad )l oberd
wb JoSuts Jolds 5 ol 48)5 )13 (o3b5 4255 3590 (e
Gl ) Ygomn cinis slajly Sgdion cind slajl Bgyus
b laaadl) JogeS bS5 g Jsl 98 ool o o513
o e el lajl [YF|usde an (oS
St SIS lsis a9 250 o wal3 ) g omlind)isS
sl ) 1) b lagyy wlgoe ) s 28
Ul b logisS [YO-YVIMS CandS Shaie (ypmmlins]

oo JUw | ¥ 0ylond [V E4Y Ll Y



095 i cpl 4 s JS5 o (g 4 b 403,658

LAl plegS maw gy (INJSS sl
—Sod Oglite glagyby, b oosd aws C/BINT cyjeels
GiSls 3 S plge 4 ol o Sles 5 Ll plend

() JSS)as oy ylgis ials

o {

CIBINI 530U (galaniy il ) JS5

s ogate & (FT-IR) o8 yg0le 468 Jod (omiw il
FSE e ladigy (wimen 9 Lbgn il abel
ShosiS bS5 FT-IR Gl 5,5 o 5,8 oalitsl 3,50 045
Ll SHBE 5 (CB)aadl b Julls glugzs (O)
il elacSy canl 0is o3y i ¥ S 4> (C/BINI)
C- C-0 wlils)l 44 V0A+ g \YA- N edeCm™ anl > po
o [YAPgd o 00l Cons lwsnS N-H  iws o N
» 83 Gyl g (CB)aal b flugis (as kel
Ol Nan LSS 4 a8 d9d o 0pd VEYR cm? asl
b cpl yem 4 o cuS 5 b 038 0l e 3l olaidl
sl Cibge sl 048 a0l & 29 o ol (S,
S5 058l 4 i g9y NS snims (98l slo 05,5

[V]cu!

(FESEM) Slise S (sing) (S95S)l gSang Spe jglias
Sy aii pglat 5 (EDX) el sip WSSl b
D55 o oanlis Y S5 55 C/BINI cyjpels polis
Ol (e Ul 015 4nd Cojguels FESEM g
A L (YUl g 4y o pmlls 4 ans Lo L ],

L5 355 Lol & o) o)l 5 45 Jor bl il e V-
Sdo 4y 0SBl asd Ar glod o bl pl oo W003,5
b Sosts il bawgs S5, p)8 gy b )il sl YA
6lod 1> a5 0310 gt Joilio M b )b piin g A

A5 S gl 01,5 ke a3 e

J/JJOI.G ).:u‘g 59 ] Ku" ‘.:«:-.“.t;—r—r—r

(C/BINi) o3

(Jpsdee *1NY) 5 +1¥ 5 25Ty gl o sl oo
oyl ol Joibl il b Ve > ond e ol ¥ olil S
V¥ Gae @ ol)S ol asjd Av glod 40 9 00,5 ddlsl bgls
235 L Sonta il bawgs 55 jaw gy A5 Sloy il el
Wode 4 5 b 00l gudid Joilie M b ddye dw g

23,5 515 M oyl 53 3,5 e 4 £ cled > el

23 g ylo sz 2 alS i STy Ly po (S 5 95— 1Y
CIBINI LS5 U1 g

Sl Syl e 00 058 b G a4 SIS p)S e V-
Srop) ol e Vee ke oV oplasis e YO
g (el 5 390 )l 98 Mo (gl Sl o lad G 35
Gb > Sl chyty s a5 ailsl NaBHs Jsei b -/Y
Uy Sl iy (prwcib SeS 4 pasile slapl;
Slwlis Faat sl KoS 4y F5JU ¢ iiSTy plasl 1 gy 0l
356 o 05 00> gt pade Ol b ddye dw g D

RPN | LR ESSEN g P ANC P Rt 1

oy g -y
CIBINi g 500 osluolivi= )Y

W85 )18 02kl )90y lgie 4 GlogiS ek cpl )
a5 Jele amallsy (95 Juidg JS—F)Y bawg jlwgas laxl
S5y 32 SN oxiny g ySIl (sl 09,5 L i Jb sl 055
ly olie Jore o 09,8 cpl )5 )8 GlugiS

oo JUw | ¥ 0ylond [V E4Y Ll Y



! Do (o0 odnlin as )9blo.m Ll 0045 031> uLw\) ¥ U
) Voo °C 5l S glod > (sdopd OIYY yjs Lials
b ol @ss 4 bgye Slgie 0g GialS ol 9dee oualie
elod aeld 13 .abl onds  daw Cla b ol 48565 Mo
CuioeelS 159 5l Mo yd AV/AR s 1o 9> (b OO--Y)-°C
Cojgels 3 dgrge sl g lugs” Jols I dlse o0
IS5 4 ous odmlie okile Bl duopd Vo/VA Cols o sl

Do o0 03D s A

100

80

20 -

1] 100 200 300 400 500 600 700
Temperature (0C)

. CIBINi 008 (TGA) jly omios (59 31 a3 ¥ S5

C/BINi € 5905 (53005 Cdled ooy —V-Y

sils sty CIBINI Cojaels (5,550 olss
¥ el pde b 85 5wy 2y b )l
i g cwl salie BB A JSS )> (4-NP) Jgidg s
Shom Jlg cpl 0ed o 0ud YA M j5 &S Joidg yis—¥
Lol o 0l g o Jatie ¥ro MM & srals iolsél
i > gy g SHIUE L1E L S g lej clbdS
L psSie 5 ©oas oS 3BS Ll b Ll 3gd ol s i
Yeonm o i S bl g bl o pials by cuids
S o b o Jodoiel¥ 4 slaie oS cowl odmlie LB
Moy g g (o0 o) ol (b )0 (6,500 s Aldd Y.

SOWERVAFCEIE SUNNENETS SURK

Transmittance (a.u.)

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (em™)

2l b jhbele logiSc (C) flogaS oluS 5 FT-IR cab ¥ JSo
(C/BINi) ks 550U 4 (C/B)

Ni K
L

EnergviKev) I

(3) 9 EDX ol () coingy 95 g8y S pogliai (o 9 All) ¥ S

&S Wl o i A CojguelS Blol pdaw (gl 4 5 b
2 pols plo jeas pie (2V Sy o LS og5e
S oo a0l ) edd and Cujopl gpale (S5 whlb
)l.\iip .JJ)‘.) 4\3945 GE-‘A’).) (_5"9> )lf:uu{ L;A*S‘))ulm)wl.&
oddadn glowdly (pli (rwctb gy SeS 4 IS
il 4 U5 oo (due ¥ITY saimd ol oS sal oty ol

sl 53U 5 55N

oo JUw | ¥ 0ylond [V E4Y Ll ¥



Slgio ad > dw Gl e g odd cdbil S b ol
A o i |y Jod LB 5 Sles

adg 3B 5 o il SIS FT-IR G dulis
G 4 w5l e S3IUET il Lads snias i

ol

b do Oyl oloss @)

SR v B
H H

S ¢
H
ay j; f} :; f) Y
H4C HyC!
-
Bj

Y- (57)

A+ (AY)

Y- (50)

Cl

oot /YMmMol /N MM lg555 T Jgloce YO M 2 STy oyl i
dososs bl > ol cals) ag B e loj y0 9 SJBIT Y. MY ol yaim e

(ol ssnlie B
100 100
2 94
80
G\D
S 60
4
Q
2 40
o
o
20
0
1 2 3
Cycles

Jslxe Y0 Ml 2 28Ty Lyl (C/BIN) 356 bl claas o 5 S
29 S Ve Mg lam g pdes +/Y MmOl /A MM )l 055

A28 Yo lej

2
a-NP
4-NP + NaBH,
N\ —4-NP+NaBH4
1.6 -
.’,r \ "
| \ 5 min
| /) - \
'-\ 10 min
12
Z 20 min
E \
2 \
£ \'\ 30 min
0.8 - P A
4 N\
S\ —40min
0.4
o T T T T r |
200 250 300 350 400 450 500

Wavelength (nm)

Loyl s J(CIBINI) S5JULS jouts j> Joids s ol i il 0 S5
wlydaygr madeo +/YMMOL /N MM o155 T Jgloe YO M 2 jiiSTy
483 Yo 4los 13 S JGIS V- mg

P &S jshailen .l sdalie BB Y Jods > andy Yr ol
clld CIBINI Sulbls wasl oas ool slis Voo
Lolaglyms ol GiSly 0 Vb oS5l
Gyl g bl dumlie b amd Lo ol cilive slgdMsal
ol b b dep o5 GBS ami Gl Jede s
P oy Ve Jaidg il 10 dopd AD I slad cuwsles
OB OB (V) dy ) g )b il Jeidg il
dils p (ouSgyen g (S gie Wilo oind eyl gl 09,8
oiels JaSTly 1 Vb s doy & ot gyt Ssleg)|
@ ok O3 (T ) O s )oed o gy
V Jgre e (o0 (Ui awgie sty (S5l 0g)8
Cl o Brasle oaiS (980 glaog)s 31 cales 53 (F <)
Lo 09,5 cnl ygua & C8)5 518 () )90 (39t Al

(Pl ody N Joua)o9d (oo a5 doyd il can
bl alond oSy ) S5 bk coenl s 4,
Jeideyis Db (als sty 5> esliul )90 S3JLE" obsk
Soglean 53U < STy plosl | (g 8,5 513 )y 250
oaals 4iiSly 10 basce g diud juadi )led O b ddye aw g
il JiSly his deyd £ S b eslatel Jeidg s 1)l
Sy dw 1y oad bl SHIUY jeas 3 Jedeyns Ll
Jsideris hl ials JiSly b do)ps e oo plis Jlgie
Lol o onlS pow dd > QYL 4 Jol a8 > 3 V-7

oo JUw | ¥ 0ylond [V E4Y Ll A



D55 sl S 1BIS B s g CIBIN (6,5 5Jb cas dulio Y Joas

NaBHa ou2lS’ jga> ;> Joibg s yinls” (28l 15yl ledlo jd o

@) 556 (aado)ole;  Lld o) &y
P Jas
) C/B/Ni Y. v Voo ol 8
y CuAu/ChTPP Y. LED aA [va]
Y FesOs@Triazole- v Yo aA [¥]
CS@NNN-Pd
¥ GO-Chit-Pd y. d- aA [vY]
0 Ni@N-CNT V0. A a5 [¥Y]

S S b )3 (gpSadta (L (e i 65 B
Jds 4 6550 s ol ( IS jeb Ll odlawl 8
S Mo STy Ll osbs Shb jaw Mo ) odlizl
3 elisS Sty loj 5 sl OIS Cores dyo a0

Gl Calio (0laidl 5 Jaoro las

&>l

1. S. Panigrahi, S. Basu, S. Praharaj, S. Pande, S.
Jana, A. Pal, S.K. Ghosh, T. Pal, The Journal of
Physical Chemistry C, 111, 4596 (2007) 4596.

2. A K. Patra, N.T. Vo, D. Kim, Applied Catalysis
A: General, 538, 148 (2017).

3. R. Begum, R. Rehan, Z.H. Farooqi, Z. Butt, S.
Ashraf, Journal of Nanoparticle Research, 18, 231
(2016).

4. A. Ayati, B. Tanhaei, F.F. Bamoharram, A.
Ahmadpour, P. Maydannik, M. Sillanpaa,
Separation and Purification Technology, 171, 62
(2016).

5. M.A. Oturan, J. Peiroten, P. Chartrin, A.J.
Acher, Environmental Science & Technology, 34,
3474 (2000).

@ 0adgbil S JSS Jlde (opizmen (Y JSS)
Wl eadcis  cloawdl (gl ol gy SWS
39390 S5 liwe B3 o L &S sel cuwsy /YA mmol/g

sl 42315 gne B Lials ois call SL 4

100
——C/BfNI
Recovered C/BfNi - 80
g
60 c
m
E
E
H
40 §
E
- 20
T T T T r T 0
4000 3500 3000 2500 2000 1500 1000 500

CIBING o5 oy 53066 FT-R il ¥ IS5

>y 9 CIBINI 5506 clas awlie ¥ Joio o
ol iSly 3l ledlo )3 ead )15 sla SIS
oxb IS AV Y sy 5 09 o oanliie Jyiby
@l bl dey o olis adBy Ve jlam ) 093 Al do)
eh L S50 90 F o ¥ ey )b LED VYl eolatuwl
Jods oy (g5 oS sladley o &S wad o plis Ty YL
ol oS3V ) Jlo ol b okins n 0L5 |y (g o
Slod & 5 ¥ o)l S5 5 atn 022Vl Canid )5 3
a8 dgu (o0 0000 IS0 (gol> F5JUI B sy 0 0yl e °C
b doyd 4 oyl 5l aads VO floy g A °C slod &
5 0k 43 S35 chanlin () 455 by gl

S o 3l ]y Baod

S5 a8

@ OlosiS Yl 2 odd Sl pdilm IS5 @ods sl
Joro oS o 2 39250 el (slo 09)5 A5 i ()
Lol 0329 4 Cilisen (gla 0,8 b b labele (gl oolie
sl 0g)3 (gols lwgiS pdaw ool LSl ol b A
JS.u L;/;lé Q%Slf 4 C,Jyg(» & & Cowl NS sxmd Og)l.ijl
P @ e @D 0dd ans SHILE Ned (o aldyBS
Aed o ol e clod o b o)lgns ials STy

Ay A pd 9 3y bl clbld sl 4 ond a5 JUK

oo JUw | ¥ 0ylond [V E4Y Ll 5



19. M. Gao, J. Wang, W. Shang, Y. Chai, W. Dai,
G. Wu, N. Guan, L. Li, Catalysis Today, 410, 237
(2023).

20. V. Goyal, N. Sarki, B. Singh, A. Ray, M.
Poddar, A. Bordoloi, A. Narani, K. Natte, ACS
Applied Nano Materials, 3, 11070 (2020).

21. M. Mohammadikish, S.H. Hashemi, Journal of
Materials Science, 54, 6164 (2019).

22. R. Antony, T. Arun, S.T.D. Manickam,

International Journal of Biological
Macromolecules, 129, 615 (2019).
23. V. Zargar, M. Asghari, A. Dashti,

ChemBioEng reviews, 2, 204 (2015).

24. H. Schiff, Justus Liebigs Annalen der Chemie,
131, 118 (1864).

25. V. Pawariya, S. De, J. Dutta, Carbohydrate
Polymers, 121395 (2023).

26. S. Hussain, S. Berry, Carbohydrate Research,
109002 (2023).

27. R. Antony, T. Arun, S.T.D. Manickam,
International Journal of Biological
Macromolecules, 129, 615 (2019).

28. F. Kazemi-Andalib, M. Mohammadikish, A.
Divsalar and U. Sahebi, European Polymer Journal
162, 110887 (2022).

29. O. Ramirez, S. Bonardd, C. Saldias, A. Leiva,
D.D. Diaz, Environmental Research, 247, 118204
(2024).

30. F. Rafiee, M. Rezaee, Reactive and Functional
Polymers, 172, 105208 (2022).

31. M. Sarvestani, R. Azadi, Canadian Journal of
Chemistry, 97, 1 (2018).

6. X. Zhao, A. Li, X. Quan, S. Chen, H. Yu, S.
Zhang, Chemosphere, 238, 124636 (2020).

7. S. Aghajani, M. Mohammadikish, Dalton
Transactions, 10644 (2024).

8. S. Aghajani, M. Mohammadikish, M. Khalaji-
Verjani, Langmuir, 39, 8484 (2023).

9. B. Gholami, M. Mohammadikish, M. Niakan,
ACS Applied Nano Materials, 6, 2864 (2023).

10. K.I. Min, J.S. Choi, Y.M. Chung, W.S. Ahn, R.
Ryoo, P. Lim, Applied Catalysis A: General, 337,
97 (2008).

11. F. L'eplattenier, P. Matthys, F. Calderazzo,
Inorganic Chemistry, 9, 342 (1970).

12. N. Zhang, Y. Qiu, H. Sun, J. Hao, J. Chen, J.
Xi, J. Liu, B. He, Z.-W. Bai, ACS Applied Nano
Materials, 4, 5854 (2021).

13. A. Lucchesi Schio, M.R. Farias Soares, G.
Machado, T. Barcellos, ACS Sustainable
Chemistry & Engineering, 9, 9661 (2021).

14. S. Liu, J.I. Amaro-Estrada, M. Baltrun, I.
Douair, R. Schoch, L. Maron, S. Hohloch,
Organometallics, 40, 107 (2021).

15. S. Aghajani, M. Mohammadikish, Langmuir,
38, 8686 (2022).

16. J. T. Du, M. Qiao, Y. Pu, J.X. Wang, J.F. Chen,
Applied Catalysis A: General, 624, 118323 (2021).

17. H.G. Bilgicli, H. Burhan, F. Diler, K. Cellat, E.
Kuyuldar, M. Zengin, F. Sen, Microporous and
Mesoporous Materials, 296, 110014 (2020).

18. E.N. Nishida, E.C. Leopoldino, L. Zaramello,
H.A. Centurion, R.V. Gongalves, R.F. Affeldt, C.E.
Campos, B.S. Souza, ChemCatChem, 14,
€202101596 (2022) e202101596.

oo JUw | ¥ 0ylond [V E4Y Ll v



32. J.H. Advani, K. Ravi, D.R. Naikwadi, H.C.
Bajaj, M.B. Gawandec, A.V. Biradar, Dalton
Trans., 49, 10431, (2020).

oo JUw | ¥ 0ylond [V E4Y Ll A



(5 319083039 otlgngih 510 ooy Lo Dbl I L @ 101010

Chemistry & Nanochemistry

https://sanad.iav.it/journal/crn

Synthesis of chitosan-based heterogeneous catalyst and its
performance in nitroarenes reduction reactions

Parisa Esmaeilzadeh, Maryam Mohammadikish*

Inorganic Chemistry Department, Faculty of Chemistry, Kharazmi University, Tehran, Iran.

Abstract: Design and synthesis of heterogeneous catalysts to reduce nitroarenes are an important and essential
technique in green chemistry. In this research, C/B/Ni heterogeneous catalyst was prepared through
functionalization of the chitosan and immobilization of nickel cations on the surface of the chitosan. The
ammine groups of the chitosan reacted with aldehyde groups of 2-(4-chlorophenyl thio) benzaldehyde via Schiff
base condensation and NS donor groups which can bind to metal, placed on the surface of the chitosan. In the
end, NS donor groups coordinated to Ni?* cations. After characterization of the prepared catalyst with various
physicochemical technique, its performance was considered in reduction of nitroarenes to aminoarenes. The
prepared catalyst depicted a very good efficiency in reduction of nitroarenes in aqueous media, room
temperature, and relatively short time. Moreover, recovered catalyst was utilized in catalytic cycles and its
efficiency is reportable after three consecutive cycles without negligible reduce.

Keywords: Schiff base, Nitroarene reduction, Chitosan, Nickel.
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'Global reactivity descriptors
"Hardness

"Softness

‘Dipole moment
°Electrophilicity
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Structural and electronical studies of asymmetric tetradentate
Schiff base ligands and their Ni(11) and Cu(ll) complexes
using density functional theory

Nooshin Keshtkar?!, Alison Zamanpour?, Sheida Esmaielzadeh*?

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

2Department of Chemistry, Darab branch, Islamic Azad University, Darab, Iran

Abstract: Four tetradentate asymmetric Schiff base ligands synthesized from salicylaldehyde derivatives and
half units of methyl-2-(N-2-aminoethane)amino-1-cyclopentene dithiocarboxylate series and their Ni(ll) and
Cu(Il) complexes with NNOS coordination sphere was studied theoretically using density functional theory
(DFT) at the B3LYP/(LANL2DZ/6-311G**) level. Optimization calculations, vibrational frequencies of the
infrared region, frontier molecular energies and natural bond orbital analysis were performed for all Schiff base
compounds with Gaussian 09 program package. For all compounds under study the Enomo and Eiumo are
negative indicating that the prepared Schiff base compounds are stable. The comparison of energy gap(EQ)
values of the complexes indicating the good reactivity of the ligands and the good stability of the complexes.
The obtained Eg results of the optimized complexes suggest the copper complexes have a higher energy gap
which is stable than the nickel complexes. This result supports the experimental formation constant. Also,
Global descriptors reactivity descriptors including hardness, softness, dipole moment and electrophilicity
expressed the stability of the compounds. The DFT results showed that proposed structure and stability in
ligands and their complexes are in accord with the experimental outcomes.

Keywords: Asymmetrical Schiff base ligand, Nickle and copper complexes, DFT, Natural bond orbital analysis.
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Investigating the feasibility of using P.SiS, As,GeSe and
As,GeTe nanotubes in the new generation of transistors

Parvin Behzadi'?"
'Dez dam and power plant production and operation company, Andimeshk, khozestan, Iran

2Department of Physics, Faculty of Science, Jundi-Shapur University of Technology,Dezful,Iran

Abstract: This research has been done using the first-to-static method in the framework of the density functional
theory and by the Quantum Espresso computing package in the generalized slope approximation. Structural
properties such as lattice constant, strain energy and relative energy of formation and electronic properties such
as band structure for three stack structures of P,SiS, As;GeSe and As;GeTe nanosheets and nanotubes of these
compounds with stack structure (10,10) have been investigated and according to the electrical characteristics
The unigue nanotube of these compounds in transistors, their electrical properties have been compared with
carbon nanotube. Also, for As,GeTe nanotubes, a band structure has been drawn for (4,4), (6,6), (8,8) and
(10,10) structures, and then the band structure of P.SiS, As,GeSe and As,GeTe nanosheets with a band structure
has been drawn. Graphene has been compared. The obtained results show that the band structure of nanosheets
and nanotubes of these compounds gives the band gap. Therefore, all the mentioned compounds are
semiconductors. Also, by examining different diameters of As;GeTe composite nanotubes, strip structures very
close to each other have been obtained. This confirms the nearly identical band gap for different diameters for
As;GeTe nanotubes. Semiconductivity and band gap stability of P,SiS, As,GeSe and As;GeTe nanotubes are
two important advantages of using these nanotubes instead of carbon nanotubes in transistors.

Keywords: Nanotube, Nanosheet, Transistor, MOSFET.
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A semi-empirical equation for determining the surface tension
of imidazolium-based ionic liquids

Maryam Bahadori*

Department of Chemistry, Marvdasht Branch, Islamic Azad University, Marvdasht, 7371113119, Iran

Abstract: In this research, using appropriate thermodynamic arguments and models, a semi-empirical equation was
obtained to calculate the surface tension of imidazolium-based ionic liquids. In the first method used, the Stockmayer
potential model was chosen to describe the interaction between particles, and an isothermal thermodynamic equation
was extracted from this equation. Using the experimental data of pVT, the parameters of the thermodynamic equation
and potential function were obtained. These parameters were used to estimate the internal pressure and pair correlation
function of the studied systems. Then, using the internal pressure and applying some thermodynamic arguments and
approximations, the surface tension was calculated from the Kirkwood and Buff equation. Experimental pVT data of
ionic liquids, in a wide temperature range, were extracted from available sources. The values of surface tension
calculated by this method are in good agreement with the reported values, and the trend of their changes with
temperature is also consistent with the trend of experimental data.
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Green synthesis of silver nanoparticles: a review of the
methods and antibacterial properties of nanoparticles

Meysam Naserit, Mehdi Irannajad'*, Akbar Mehdilo?, Raheleh Khosravi Nisiani®

'Department of Mineral Processing Engineering, Amirkabir University of Technology, Tehran, Iran
2 University of Mohaghegh Ardabili, Ardabil, Iran

3 Pouyeshgar NanoSabz Company, Isfahan, Iran

Abstract: In recent decades, silver nanoparticles have gained significant attention from researchers due to their
antibacterial properties. Silver nanoparticles can be effective in combating bacterial infections by disrupting the
bacterial cell walls and interfering with their biological processes. There are various methods for synthesis of
silver nanoparticles, which have advantages and disadvantages. In recent years, green synthesis of silver
nanoparticles has been increasingly studied due to its reduced harmful environmental effect, safety, and other
benefits. The current research was carried out with the aim of introducing the most appropriate green synthesis
method for the preparation of silver nanoparticles with antibacterial properties. The results show that the
antibacterial activity of silver nanoparticles synthesized with microorganisms is greater than silver nanoparticles
synthesized with plant extracts. Furthermore, studies show that the antibacterial properties of silver nanoparticles
depend on the physical and chemical characteristics of the bacterial cell wall. In this regard, the antibacterial
effect of silver nanoparticles on Gram-negative bacteria is grater than on Gram-positive bacteria.

Keywords: Silver nanoparticles, Antibacterial properties, Plant extracts, Microorganism, Green synthesis.
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Lactic acid as a new, green and efficient catalyst for one-pot
four-component synthesis of bis-phenantroimidazoles based
on 4,4’-diamino diphenyl ether

Samaneh Samsami, Seyed Mahdi Saadati* , Fatemeh Rashedi Sani

Department of Chemistry, Faculty of Sciences, Bojnourd Branch, Islamic Azad University, Bojnourd, Iran

Abstract: Imidazoles are the most important group of the nitrogen containing heterocyclic compounds and core
of many of the biological systems which have a wide range of medicinal and biological properties. In the present
research, for the first time, bis-phenanthroimidazole derivatives were synthesized via one-pot four-components
reaction of aromatic aldehyde, 4,4’- diamino diphenyl ether, 9,10-phenanthrenequinone and ammonium acetate
in the presence of lactic acid as catalyst. In order to investigate the effect of lactic acid as a catalyst in the
synthesis of bis-phenantroimidazole derivatives and to find the optimal conditions, first one derivative was
selected as a model reaction and the effect of different conditions, including the optimal amount of the catalyst,
the optimal conditions with or without solvent, and temperature were investigated. Then other derivatives were
synthesized in optimal conditions. The advantages of this method are high vyield, less reaction time, easier
separation and the use of an environmentally friendly catalyst.

Keywords: Bis-Phenanthroimidazole, 4,4’- diamino diphenyl ether, Lactic acid, Green catalyst.
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