< (52959 5l § (0551957 (o dlomo \
by PeiY (1F1) P5-04 ¢~

S Journal of Quantum Chemistry and Spectroscopy (JQCS) PP

ol HI3 tole s " Syl il dwgs T (S B3 13 PLILS b polie &I B! 4l
A" 92 5
'z el T 0T S oo e
15 (S pske Dl ST o5 ¢ 5513 (oo oS3 carly e 08Ty
5y Bty a5 5 iy SBas 058 A o i 6 5]

ACATANVRY SR =R PR | SAVAVAL RN D e YIS Y SA VA AN PG

oS>

SLESESS )l 2 an Gaios Sl ) IS (T (slaigad 53 plLs (ssls Lkt 5 bl sl (s Gl ol 5o

S SIS dew sy (2T ladisad 53 plks by el Olge & (p0)ls Sl Sl palie (i dale 5B ol Sl L
(S5 53 o &S5 ST ol il i (ladigad 53 (2 B 5 (J e (ot b b OT (6,8 051 5 S 51 S 0ks 5o
Sl laT dites bS5 S Lods Sls Jule o S slad J 56 0 .S 56 5 s el sl T S e odkias 5B 0T Hs oS dza
oo 4y 0d Olorly (Sl gos 5 Lk plonl LT Dl 3l slizal b pl3ls (651> oty (2T (sl pos 1 )il Al o 53 53
5 gl Al Gl abae 5 e (Bs) Cman 03 g e s 03l WOIGN gy pl Syl i 6T gl UVAVIS (g e g 2Kl
Ol cokiy 33 IV 5 5 e PH 31551 A ske 48 il r F5e sl eyl il (o 3o Sl palie (5,8 0500 5 Ll iy

AAT&;«#&/V/\* w))‘&b‘;}‘fu‘}\/" ug/L‘-};‘)JMbJ‘@‘Y.M‘)ﬁ{b @‘onch‘fw‘

LU ($9510 (ydvly9l § (I 0 (509 il o S g 0 SIS fole b T (sOYeSoil T GuulsT Sl 0519

dodo .
Sbﬂdcjbﬁdﬁb-)bc‘ﬁﬂ‘dbﬁpbcﬁ.Lol:-)lsc\fs‘;wb&u&))a\ﬁkbvu\:-)bc\fﬁ;ﬂ\u&))

23 ol 3l idu ol )l ABl gr Sl Sy e (Sla Dl Sl eslizal pde imman 5 i (A3L L e b

oo o 1o 18 ouge™
L5<":Ji r)l.c -y c@)&w‘ JUT alii.}h 4@.& a}; ""'LLL_ f-’b RLEHR :@Lﬁs
ali.moghimi@iaups.ac.ir, alimoghimi@iauvaramin.ac.ir:esig w1 S COVWFIYAY 1ogdls


mailto:alimoghimi@iauvaramin.ac.ir

\24 VEeY Olin oFr o jlas conjlss OLSar 5 gorke

5 ol OV T ( Ssle a4 Ol o (imy el 56 2] 3t s ble 51 kil oo CIUT ol el late 4 T sl
s pge Pl OSSOl 4 (i el B gl mmal ) 55 e s LeblST O3l Sl eslizal S o lal zhy sl
Tl By 03 Dl Ol 4 Ll oo (o S OLS 5l ealinal &S Wlodew ) ameti ol @ S| Gladle 5o (pudlioes 558 o0
oS A sl il on g e jlas b Sl s canlllan 550 (087 LS 5 Ole 5L sl (i sl 56
L..J.Jluéjf)\jé oslazal Jququw)s 36 ajij,t;u@4?}:\,.454;&\{6“,14?4;%}@)\4?& sd Jgb Jols
s b b I 5l bl (sl ol Hlaws 3,58 o osle ol (SGG 5 ol (S5 5 4 e ol 4
3 o558 (ST 5l pleod laoti VT O3l Olgte @ osle ol Sl oslial o 3 5 b (2815 5 VU s o

el ol Slre
3G Pk sl 03,87 sleml (6 i el g 5 IS oSG g5 Lo 55 T okiledl 5 0,13 Slacley o554
ssb 4 oasls 058 ol 4 ilign ibos slagyls 055 ae plls il Olgz i 53 Laa)ls o S5 ey
53 okd 4 ld (659, Slag,ls ey S @3linl L5 Glag,ls 5 g e A (5,03 il Ols, 5 Slaael SYMS (5 05 28
O 5 Aol 1y e DML adal Gy b Sl s sl YL e LSl Opmer glagols il Sl Sl DLl
GBI L e5a) aen il e OSUE lajskeile b ogsls Ol Ood shite 4 2 Saals wdad s sl S &
Lo j.a}JT o (BOMSL I Hae 5 oo T ys SLS 5 pl Odd )05 5 556,86 5 G5B Slag,ls o uae
ks ol 3 plosl 5 sla by 3l eslizal b (o913 (slaodu VT (ol wie )3 Glos 8 Slalllas i Ll
A T Seaises 53 S B plobs Lo i 55 OT Sl eslinaly L (6 ek O3l i 555 » HLSes 5 SIS
S glag,Soill gl p Ll odo osle &G Olsie 4 5 A Slolid g (el s gm 0)8lsd iy QI ool 53 s S
4;,,.;(.,?‘wwou;¢w),uaupH:.uu&ﬁ,;Jail,;@u%.uf,\,so;u;ﬂ\wﬁqaﬁs,;¢g5g>,@§~w
b oslizal 8 51 G5 b palie 68 05 (sl (s dad (51 o i b o 6 oy 53 e 5 Ul
S ol T Gl [0V]4s Sl 5K slajls sl olgiig oy 5 AT s ¥ 5 e gla GLL e o
L sl SIS Sl S L mblin il 56 sl b nblie SLISE (S5l o palS S s Ll el
G Y LU mle (S8 ks S 5l aslinal b G ol 53 ol 43l nmn 57 ol 5 03Le (o 9, &K VL 1
Prll ods oslinal bl g, 5T Ll (gl daTOIS 5 o cosle 2zl 255 S Ol 4 (ombline Lol 56 2 S
o311 gl el sy 3l eslizal b o w5 el YYY b 3 8 wle SIS 5l S Sleslial b Ks adss 5 [Ye

059 Pl a4 arg L oadlas ol s Cl edd 4:9; Ip adlles 5500 O Ly gl rb{jb’: $sls ng:f

(JQCS)



2859 5l 9 0gile5  cows dlomo VPO Olisj oF e o leds cr.a.s)'lj.s Jl A

Sl b el 5B sl o Sl eslitel b ¢ gl slaedty VT ol ) ite 4 a5 7 0k Sl Jole o S ol J 5

s 4 S )5 andllan 3 40 Lewdly 303l 6505 5 DT (sladigoi 53 3k (s als Lok iy

b 59y 9Mg0.Y
3L 3590 Sgn VY
) el 15 it g5 dMerck o815 Sl eds ags ) DI JST sl o(Merck 87,5 5l ods 4 ) o)l oz (oS4l

58S 0 S 0 1 (Sl ol (S5 5 s sl (B 25 desl) e3lizul 3550 Sladen]  oles ((Merck oS5 Sl eds ags

A3 3AG gl 4 e o a5 lyls

e Swd Y-
oKas Jubs 5 Ct L ooz ¢ 5 5 gl
AREX blie 0500 5 ) il 2
Olng) 5528 el CITIZEN =5 .2 51 360CY Joe Sl (3, Y 85 b Jlows (55505
TOFIX Y AJw 5 Hettich s ol oK
83141HI J.. sHANNA s pHo Ko
OWTELMA Ls (Ultrasonic Cleaner) ¢$i sl 31 o&eus
OWIT 528" el MeMert Ju. St 35T o &aws
FanazMagostar J... S
3200EMJs s KYKY o575 sl SEM s, 55, 0 Ky Son oK
Broker Tensor FT-IR o 55 S0l
Shimadza SR 5 e e e i o8
1800 Jus XRD) Sl ansl 5 il o s o

S 33 5 00 518 hole S I3l dagi 39y F-F
b glos s Lol S5l g ol 5 65 ol (o) ¥ ) Jloms w0 ol o)l s iz (oS slad It 510 8 0Ty
Doyen b 53 Cola YF e 5 a3 8 15 5 oa ST P 5 L oSGl Ayl ple S s i ¥ Ske 4 ol
VY 5 odd I el B p Vs 0 3l 5 PH aile) b s e Jloie OT b odeT G 4 J gummes i WSDG,

.MM:%M)J‘;:SL&Q?)J;" by celus

(JQCS)




4 VEeY Olin oFr o jlas conjlss OLSar 5 gorke

PLILS 2L3L 9 Zl Pl » Yho Sy yolsl F-Y
Dslowe Jslowe PH 1 aler 51 s Julge ST b3l 5 gl il Oleily o fhes & glis aigr Bl 2 8L ol

xbjﬁﬁﬁﬂbg&‘fbﬁbjfpd.i{)lfg})).u\}ﬁw‘)ﬁ ..... )C‘J’M‘db)‘wd}l’”r’#‘wuéw

[N-Yras a § s ) cub s el

PLILS (2b3b 9 Z! el s9y 5 PH S1.0-Y

S 458 ag plibs 4 Cons (O0ML) o 4 V/PPM Jgloms (s31uka5 it cpli5Ls Coder (5952 PH 31 (s 51

5 Aol Jglome 51 PH a5 (611 235 513 w2 3550 A B YO PH o3 gudome 53 pl3s SL5L 535 T dskoms il
LYPPM Gladslous &8 550 Sy go s S5 LIS Jglons PH (a5 (510 457 255 A3 8 oslizul V1M 'L 4T 5V/+M
M SLgeT 5 1/0 M 5 sl 51087 s (slo o 03531 L 503505 3l OT 53 1) o PH 55 531 5wy S 51
S a4 e gln PH (a3 51 g prlod oo oS (V/0 OF OF/D OF 0 @ OV A 59) Jai 3550 jlutie 55 15 PHeC o Lo 591/
s 3 43l S 515 4i5310 Do 4 5 3 S WLl S 5 ST L eds Sls ale oS AISU /N g el sl
S S s Sl g 4 15 0T 3 ply3ls Sl 5 axild8 STy aleST 4l (VL Ushomn 5 03 503 5 gl Sl 15 3 g6 Lo hina

PL3LS b3k e Valgilylage T L) -0-F

VPH o 1) adsloes ey ol gy J15 500,87 Cnpn plisls 4 Cod(00 ML) oz 4 ¥/0PPM J glome ey 1k
J513 4i3510 S 5 05 8 Lol p S (Y /D /¥ /0N /00 0) 6 D glize e 5 03T ol (aige)
5 S s Seml ahns 4 1y LT A YU Jglomny 03500 Sanis Sl 1) G Gladoghinn L 5 0305 15 SCa
35 e Al sle
PLILS 2Lk car il Sowgh g8 S1.T-0-Y

() V 2l PHLs ) ad glowes ainy s ) gy Jo15 5 00,5 a8 plsbs & S O0ML 0o 4 ¥/0PPM - J gl =2y
0303 )13 Ss 15 4383 V0 Se 4y 5 5 S LSl oS 5 S Lo Sl fole S A IS5 0 8 0100 Slie 5 es S (e
1y 25 sl sd SIVML WOT 4 5 auy Lol Jo1s 1 odel oy gy 5 03505 Saus Bl |y G 6 slado glons s
@ JQ:.‘. oK J=1s e s H SO (+/AM) ¢ NaOH(:/YM) (HNOx (+/+ YM) (HNOx (+/YM) (HNO3(\M) o5 S” 4L
w1y GhalesT Al VU glows plls Sl 5 03 g0 Sants Bl |y kel s @ b i s (s o0 H13 4REs Ve Oke

LYFPYA] 023 505 s ool ysle 5 (5 m (605 Sl a5

(JQCS)



(22559 55l § (093155 ooy dlme VEO ) Oltan oF+ o5l o315 L o
O gawl pdl 510505 9 a0 yud” F-0-Y
D Yor For Neve Yooopph ) glad s 51 2 e YO Hldie ple Jylsde i s 4 1ol o 0 28 on gl
oS 38 Lol Hlafale ST A0 5107000 plUST a4 g el w5 0l (LT Y s PH ) plSLs 4 s (0 )
s /M il b Culg 55 5 03905 5y Sl 1) b ghinn e 5 b 03 50m SCb Jl3 4B WO de 4y 5 5 S L

A GV Jsbee 53 pl3ls Sl 5 03005 ks Bl 5 bine 2T 3 s asls 15 S J1s Todome 4285 V0 Soke 4

3 S e sl 5 (e (6 e Sl Aoy 0 1 5 ks Sl

(RSD7) 95 55294 IS 9 =88 s Y
C\Sﬁgj@)amﬁﬁ;}\’ﬂ\ﬁ pHJ:Srlijli.aA{gL.,.thppm sl S10ML s 0 s lul &8s s (¢
B} L}B;»)Mob}wj(.:&&\; 4233 10 Q..Log}_l.l:)f Blol S 5 S Ledd Hls ole b ST IS0 5 (Jf'/'b
)'\MJ,;TJJM o3l )I}J&&&\;T:w aads Y Sde 4y atd +/YM é.§w:.3 Al b Culg o 5 03 5e jas il

LVA¥ T 8 s hinlysle 5 (5 m (6 08 Sl s 41 (Lo r5 Jglom 53 pli5bs Sl (o shinn 05 sad 5 5 5L

i Sdiges 595 00 VY
PLLS (5 w0 1Nl (ST p Lawdly digei &3k oloT N -Y-¥

L 4ids YO 35 ba 4 pas kb 4y 1) (Ao Y/ oo 4 EDTA (g3l glacos Js 53 0Ll 5ok 48 8 0 g5 4 o

S5 4l 51 Oluabl (51 5 oits axils 45T ol Lewdl cops VL 5 5,55 Jghone S 5 pns Sl s )3 g5 Foos
Sa Sl Yroer 595 Ladds 0 Ode 4y g ae )y Ly 2 (e V5o ) Ol 2 e Ve Sl Bl 43I0 s g LBl o
Jole 5 oks axbls y Lewdly 51 come oo 5 (53l hs b S 03 sl ST gy (SLST oy b s sd e

123 5 plnil (5 8 o510

o gl ¥
C-O sy & by o (235 )l 93 oS 5 ol oo QLS 1) (2 SUF50 )8 s o 0ole b ) S5
G 15 93 Ol 0 Bo5 b 5l pd on oalie 100 M 4ol )5 oS Wbl oo JouS 50 S 05 8 4 Juaze S 4 Glaze
YEd CMtasbys (g il )l &G Culgiys 5,8 abisDe VPOF CM™ b 53 1) fouS 50 S 05 8 C=0 Wisy 0 by o 228
oy S zols osb 4 VN S BOF e s e seeSs Hsgh sd e oy 5 O-H Ly 23S Bl 4 Glase

IFF¥ ]S o e S bl b (55, 1) Al SUS 0 S

(JQCS)



o

VP QL"..M) AQ O)Lo.ji Lr.hbjba JL.«:

OLes 5 oo

(JQCS)

1024
1007

&0

70

B0

%T

2064.19em-1; 33 41 %T

G04.21cm-1;59.05%T

28F2.53em-1, 53 37%T

GSem-1; 4. TEHT
1114.25em-1; 26 44% T

A635.53em-1;31.85%T

3433.36emy]; 1000%T

3500 3000 2500 1 2000 1500 1000 500 400
CIm-

PLILS Wi 3 S (7 Sl 498 s 308 Ogdle b ) S

BEM T8 WY
e Pt V%4 e
BEM MAG 1% e

Z- Theta - Scale

[t asirissoritt

WO 55T s
Owt Beam GE
Dataimniay | 04 V01D

PL3be der 31 8 a7 b dlg) 56 4 Ly SEM gl ¥ s



(21959 g 3 095155 gous dlmo VF+) Olis) Pt 0jled a3 jlys Sl oY
¢Sy XRD b 3.3 8 odalie 15,20 = Y5/0 &S0y il Ol or 45 dad oo OLES 1y oS 5 S b 31, oS Y Ko
S APHE Bap Saele x5 b5 )l Jlteen JolS b 4 ASSh S5 5B 4 b GlacSt b e outalin
$laos 8 85 5 s 5 35ls sy b s34 diee o) S Bl il ob5S G K Sl b JuS Ty S
SISEM jpoas ¥ USKE rimas 5 bl (o pl3bs o s 0L 20 3 gl wlr il e (2 S A IS0 55 JouS S
Sle 058 55i e oy IS 3 &S jhiles Sl a3 sl wlde 53 oS das e Ol 1) S 5 S oS IS0

Ll aiiia Folgy BB S50 4 S A P50 sl 655 1 JeeS S

PLILS b3k 9 gl Aty PH 1 (qwsp )T
J%C‘J’&w‘}ubMJJpH=VV)JMJ‘5‘50L~:\JJ}J~>cb&)#“‘“o)‘)&b f‘)‘bﬂ‘)éw)ja‘@w

J;rbv‘&‘jgu&gjjb@})b ‘_g)‘})b pH<VJ}j&EJ’&Al§d}yLij¢|}:$€ pH >Vﬁ>@):o>ﬁ)uﬁa

100
90 -
80 -
70 -
60 -

b ey S0
40
30
20 -
10 -
o -
25 3 35 - S (3 7 8 S

pH

PH 4 i pl3bd b3b dosd Of s o F JCh

OBl ylade 1YY

Syt 0,8 /¥ e plls (sl 4 bl e O3l Hlie das (o J1E U o 1y il Ss S (6 K05 e sl
Ll s Gb g oo Jsb 0o 5w O3l 5w PH SIS Jol e e 5 b (20 l5T Sl e oyl )3 s Ol el 5L
(0 JSKa s oslizul Cdla Calites (glajlidie 5 Ui o3liul S
Jsb 33 Al 5 0 aS Uil o Jgloue 055 SLS 5 0d 3405 0 el zaS (o liie 53 S ol OT 51 STl 15 505

A5 8 Ol pf Yl pl3Ls (sl OBl e bl ails ol 5)ls ey STl 0

(JQCS)



av V) Ol (P oslad (o355 Jl OLes 5 oo

40
35 ™
30
25
20
15
10

j_,h \_'In.l_'l' .J...:J.!l

0 001 002 003 004 005 006 007 008 009 01 011

(o) il

JeS 9 (2 SUPPE P o 895 2 LIS i D JSu
oAy gl S £g5 WG -
(e 53 313 56 S ABL o bl 5 e S et b IV 58 ezl el s (535 M 36 ola el
5 bl JSU1 5l 5 el I silie ¢ s 2 sl J 561 ed $le) sla I cpliSls (sa)ls Gl G ol 53 a)ls 2 Al
(S sy o P 0351 (S5L b bl ety P STl Sl a) A3 8 Ol g,ls s g I 5 0k 2T (5L
Yo e 5 b BN OT 4 b P 5 o)l (S0 2 55 OT Sl Sl Jos Sl iy s i atils 5 620 (e 00 JLY
Joo ol 53 s ol e STl e Jsb 53 LOT Sl 9 i b o 5 5o 5l 425310 503,87 SCE 1 0T aids

(P JS2) o8 Sl ) oo o iy sy b ran 5 A il

Sl el Sy
°-’-19-° P> g4

odxly e

oRS&&B K

Ao Qi 1y SN b a9 57 (05 S Al p 5 (o S9) » PLILS iy P SS

...\.:.M@QL&J&@\&BJ%\)@\F&%;%}LJWJ;_;Slq-&_‘.:am:qudawjaﬁc,.w\oleéb-Jifud.ll

e Sl gl I lie o5 (s iy S DSl (gl Dl o ke 8 8 s L

(JQCS)



2859 5l § (0gile5  cows dlomo VFr) Ole Frooledi o)l Jl of

5993 O gal 5™ S13g03 §  tas o s F-T
)wab}hgblp ‘SG\A;)J)‘J‘}A.; g}.’.‘ )}.& ﬁ)dxﬂ‘ﬁl{)‘)ﬁ&i@‘ (a)\l 41}?-5_)) >J:> a,....“S" /w:asd\j

s (V Jﬁ.‘u)m. ar g b AS (G ,m g OB 51 g ddl ot 03 gumma s O genl ;IS Hl5 g0l A5 88 o0 o (g3 a0 Jul g
Mb@RY='/QQA° jY:'/WX—'/"*/\ j‘jbd)l&ﬁjﬁw‘ﬂ)&)ﬂ@&))dw\ﬁ\s

2.5

o 1 2 3 4 5 = 7

312 slodie{me/fl)
ol L5l (359 O gl gl i Y JSS

QP9I AR A gl DY

S @il )T do sl o et o 1) il (6,8 eIl LB as Oliebl do b oS ge5 51 G5 b Chle o S
4 45 L3l Dglize Aalh @ gad Gy b (1> mey b 4 0T & by e s ey 45 ol (20l 05 1 il iy
351kl Ol ol a0 4 &SI IS b sl OT JUS o8 oalajT 05 51 (Gl 350 L 85 5 &) peo
AEL Jslee I fol-
S S 6505 (595 g 0T ey W (s 2 F-T

okt e b ,S o3Il sl s i I K o glatnd (o b 53 oid ild 5 Oludl I odd 4 S lysl 4 g
ALE gy JenS 5 S ok Sl Jale ST sl AL L oS8 8 plol (5,8 o3I 5 s axbls sl I eme e
(O dsd)
S0 S gy 9 00l Bl ey o dwslio Y-V

ol il 5 adeds do Ll sl)ls 457 cpl s w (galgtin Bay & Aas e O 5 gl Bas b olgiie i) dwlis
o 3 G ol sl ey Wil Fp e s Fodle (383 ey Sl by K05 4 i (a8 (o 3,1

(Y Jpor) il o T (Sladisns 53 pl5ks 057 Sl polie (58 03100 5l o

(JQCS)



00 VP Y Olin P ojlas conjlss OLSar 5 gorke
i Sdiges 35 pLILY (&5 oIl s .Y Jeue
J‘}L B u.b- ol Ls‘)::? aj‘.\.?‘ J‘-\.E.A Lol (’li)li’ (’ijjggﬂ 45}4.;
&;6u4,3,;m@j:\'mnm@ﬁ ol
Mﬁ;
N.D-+# e e OT
Yo/ (YY) Yo/en
Yo/ f(Y/) /e Sl
Fr/00(Y/Y) Yo/oo
e/ 2 (YY) /e O Slewdy
Yo/ VOV /F) Yeo/on
(s sais J6)Not Detect (i
ol Eale3T 1SS L 4w 4 by e RSD (o
0 Sy g ol LI (fgs o Slawlie Y Jou
. = O L#’ 63 gd>en . . . .
583 w})‘nbl:uﬂ‘g_}‘ful \ C-Ja
ppm Mg.L
On-line
Solvent Yooy \WAR\Y Y. /FY [¥]
extraction-
23
DSPE- L/-FVAD ¥/ VY
UV-Vis $3lgdy
S 5 domis F

55 1B Lo s 5 5m es 1S el (6,8 o3Il 5 (ilular (61r DS 4T gla by 4 S ol 1 iy,

JE‘J.;—M‘)Wfd‘;jwcé"-d)k})‘o)w‘wjbJ})Qb}aub)‘)Mﬁ‘ébb)‘&)bk‘f&‘gw‘

6\..#)2QTC_,.:».&‘A.~4.‘>)3\4 C\.l)libéj:fa)‘vb\jéjb\-\:-c@;ﬁﬂd‘jbﬁ))a‘w‘,}')@\}W-\JL.«:)LSA

Ao plybs 6nfoj\4;\4§>\>ow,,;\u:.aﬁ,’.;w\wu\,'y¢§iuaﬂ;ﬂ);oﬁ@\gﬂ;o;ﬁr{,@w

e (6 S0 53 S s a0 il 5 gn od S iy s 53,8 (0 g 6,03 e 65 Il Os Jpd LB

(JQCS)

25505 T Gladise 53 L3k



2859 5l § (0gile5  cows dlomo VP Y Ol Frojled ol Jl oF

&y )
[1] Pourshamsi T, Amri F, Abniki M., (2020). A comprehensive review on application of the syringe in liquid-
and solid-phase microextraction methods. Journal of the Iranian Chemical Society., 18, 1-20.

63 b Sl JoslSTT os =Ml cuboline 56 glacSius 3l eslinal b (1) oo iy Codo (Y0¥0) L (ad p (ST g poie Y
YAV oKy i 5 o568 s o il ol g Sy Sl B, b DY ST

Seslial b e Sy T lawige 51 () e Glaig Sae e (Y0Y) e 5L e ST § oie ¥
VYNV G o ol nj toliliad . i3y ol 56 ol utal gy o g a5 S 0 S (slos 5 5L

Sl A6 5l eslizal b T sla w508 55 () oy Ll iy (61 oy ol 5B 23l (1019) 55e (ST o e pacde F
NIV g oKy 1) 5 o558 s Ol 25T b 0ds Mol bl S

Okd Ll Jele by o slpley 55 (1) ppesls 52l sl 6,8 oIl gl b B gl (T e ada 0

NV-OY V¥ (g Ky il 5 o 55557 mh (6 s (o3l o (e i b 0y 5T =Y W LSTI031 850
[6] Abniki M, Moghimi A., (2021). Synthesis of chitosan functionalized magnetic carbon nanotubes for
dispersive solid-phase extraction of bromocresol green. Micro & Nano Letters 16,. 455-62
[7] Moghimi A, Qomi M, Yari M, Abniki M., (2019). Solid phase extraction of Hg (IT) in water samples by
nano-Fe. Int J Bio-Inorg Hybr Nanomater 8, 163-72
[8] Moghimi A, Abniki M., (2021). Removal and measurement of bromocresol purple dye in aqueous samples
by B-cyclodextrin-modified magnetic carbon nanotube with dispersive solid-phase extraction technique. Journal
of Color Science and Technology 15, 301-315
[9] Abniki M, Moghimi A, Azizinejad F., (2021). Synthesis of calcium-layered double hydroxide based
nanohybrid for controlled release of an anti-inflammatory drug. J Chin Chem Soc (Taipei, Taiwan) 68 343-52
[10] Moghimi A, Abniki M., (2021). The Dispersive Solid-Phase Extraction of Fluoxetine Drug from Biological
Samples by the Amine-Functionalized Carbon Nanotubes with HPLC Method. Chemical Methodologies 5, 250-
8.
[11] Abniki M, Azizi Z, Panahi HA., (2021). Design of 3-aminophenol-grafted polymer-modified zinc sulphide
nanoparticles as drug delivery system. IET nanobiotechnology 15,. 664-73
[12] Abniki M, Moghimi A, Azizinejad F., (2020). Fabrication of bionanocomposite based on LDH using
biopolymer of gum arabic and chitosan-coating for sustained drug-release. J Serb Chem Soc 85 1223-35
[13] Parsayi Arvand, M., Moghimi, A., and Abniki, M., (2022). Extraction of Alprazolam in Biological
Samples Using the Dispersive Solid-Phase Method with Nanographene Oxide Grafted with A-Pyridylamine’,
IET Nanobiotechnology,
[14] Moghimi A, Abniki M., (2021) Dispersive Solid-Phase Extraction for Bromocresol Green Removal with
B-Cyclodextrin Functionalized Magnetic Nanotubes. Russian Journal of Physical Chemistry B 15 S130-S9
[15] Moghimi A, Abniki M., (2021). Preconcentration and Separation of Ultra-Trace Cu (Il) with Disks of
Octadecyl Silica Membrane Modified Nano-Fe304-Encapsulated-Dioctyl Phthalate and Linked-
Diethylenetriamine. Advanced Journal of Chemistry-Section A. 4, 78-86
[16] Moghimi A, Abniki M, Khalaj M, Qomi M., (2021) CONSTRUCTION OF MODIFIED NANOTUBE
CARBON CARBOXYL BY NEW METHOD AND APPLICATION IN DISPERSIVE SOLID PHASE
EXTRACTION FOR PRECONCENTRATION OF Ni (2+). Rev Roum Chim 66 493-507.

(JQCS)



oy VP Y Olin P ojlas conjlss OLSar 5 gorke

63 b Sk sl 0k =Ml pnblitn 56 (slacSiuss S oslinal b (1) o s Codm (VY4 L a8 50 5 ST 5 onite VY
Y-FA Vo S 2] g o 535S o gl ol g Sy Sl B, b OV ST
U3 eslial b T (sla @503 53 uasheT (6,15 Lo iy (gl (hdmy ol 5B | Szl (Y2Y1) 5Bn (ST 5 ol 5 o VA

FY00 VY ¢ 580 il 5 o s85S o S5 ISl b 0d Dl cmboliie
[19] Moghimi, A., (2012). Preconcentration of Zn (Il) from Sample Water by Phenyl-iminodiacetic Acid
Grafted Multiwalled Carbon Nanotubes., Journal of Chemical Health Risks, 2(3) 28-41.
[20] Abniki, M. and Moghimi, A., (2022). ‘Removal of Cd (Ii) Ions from Water Solutions Using Dispersive
Solid-Phase Extraction Method with 2-Aminopyridine/Graphene Oxide Nano-Plates’, Current Analytical
Chemistry, 18, 1070-1085
[21] Moghimi, A., Poursharifi, M.J., (2011). Perconcentration of Trace Cr (lIl) using Octadecyl Silica
Membrane Modified N, N-Disalicylideneethylenediamine, Asian Journal of Chemistry, 23 (9), 3870-3877.
[22] Tajodini, N. and Moghimi, A., (2011). Spectrophotometric Study of W (VI)-G Lycinamide Complex
Formation. Asian Journal of Chemistry, 23(9), 4186.
[23] Behrouzinia, S., Zand, M., Namdar, A., Rahimi, H., Moghimi, A., (2011). The effect of operational
parameters on the output power of copper vapor laser with small-bore tube, International Journal of
Fundamental Physical Sciences, 1 (3), 67-72.
[24] Karimnezhad, K., Moghimi, A., Adnan, R., and Abniki, M., (2022). ‘An Alternative Method of Dispersive
Solid-Phase Extracting Hg (li) from Environmental Aqueous Solutions Using Carboxylic Functionalized
Carbon Nanotubes’, Micro & Nano Letters,18, 12150
[25] Ghammamy, S., Khorsandtabar, S., Moghimi, A. and Sahebalzamani, H., (2009). Oxidation of Some
Organic Diols with Trialkylammonium Fluorochromates (VI), RsNH [CrOsF],(R= CH3, C;Hs, C3H7 and C4Ho)
at Room Temperature and Under Microwave Condition. Journal of the Mexican Chemical Society, 53(2), 41-43.
[26] Moghimi, A., (2011). Solid Phase Extraction of Cr (Il1l) from Natural Water by Modified Nano
Polyacrylonitrile Fiber. World Applied Sciences Journal, 12(12), 2252-2259.
[27] Makipour, P., Moghimi, A. and GHIASI, R., (2010). Preconcentration and spectrophotometric
determination of copper (1) using octadecyl silica membrane disks modified by 1-nitroso-2-naphthol-3, 6-
disulfonic acid. Oriental Journal of Chemistry, 26(3), 797.

[28] Moghimi, A., (2008). Preconcentration Ultra Trace of Cd (Il) in Water Samples Using Dispersive Liquid-

Liquid Microextraction with Salen (N, N'-Bis (Salicylidene)-Ethylenediamine) and Determination Graphite

Furnace Atomic Absorption Spectrometry. Journal of the Chinese Chemical Society, 55(2), 369-376.

[29] Uzcan, F., Gumus, Z.P., & Soylak, M. (2023). Separation and preconcentration of atrazine on magnetic
multiwalled carbon nanotubes before determination in food and water samples by high-performance liquid
chromatography with diode array detection (hplc-dad). Analytical Letters, 1-11.

[30] Kaya, Beyza. (2022). Determination of diazepam in human plasma by developed and validated a high-
performance liquid chromatographic ultraviolet method. Istanbul Journal of Pharmacy 52.1, 37-46.

[31] Soylak, M., Ahmed, H.E.H., & Khan, M. (2023). Switchable hydrophilicity solvent based microextraction
of mercury from water, fish and hair samples before its spectrophotometric detection. Sustainable Chemistry
and Pharmacy, 32, 101006.

[32] Ahmed, H.E.H., Ozalp, O., & Soylak, M. (2023). Magnetic solid phase extraction of lead(ii) from food and
water samples on magnetic mwecnts/mgal204/tio2. Journal of Food Composition and Analysis, 118, 105163.

(JQCS)



2859 5l § (0gile5  cows dlomo VFr) Ole Frooledi o)l Jl OA

[33] Akyol, E., Ulusoy, H.I., Yilmaz, E., Polat, U., & Soylak, M. (2023). Application of magnetic solid-phase
extraction for sensitive determination of anticancer drugs in urine by means of diamino benzidine
tetrachlorohydrate modified magnetic nanoparticles. Pharmacological Reports (Impress).

[34] Yengin, C., Gumus, Z.P., llktac, R., Elci, A., & Soylak, M. (2023). Vortex-assisted solid phase extraction
on mil-101(cr) of parabens in waters and cosmetics by hplc—dad. Journal of the Iranian Chemical Society
(Impress).

(JQCS)



04 VP Y Olin P ojlas conjlss OLSar 5 gorke

Study of exteraction of trace diazepam in water samples using Modified NanoTube carboxyl as
sorbent

Ali Moghimi*?, Milad Abniki 2, Fatemeh Hajikarimi'

1Department of Chemistry, Faculty o f pharmaceutical Chemistry, Tehran Medical Sciences, Islamic Azad University,
Tehran, Iran

2PhD in Analytical Chemistry, Department of Resins and Additives, Institute for Color Science and Technology

Submited: 09 October 2022 Revised: 15 January 2023 Accepted: 28 January 2023

Abstract

The presented method is used for the separation and pre-concentration of diazepam drug in aqueous samples. In
this research, new techniques of dispersive solid phase extraction of small amounts of pharmaceutical effluents
as an indicator of diazepam drug in agueous samples by modified carboxylated carbon nanotubes. And its
measurement was used by visible and ultraviolet spectroscopy in real samples. These techniques are a two-phase
system in which the phase giver is aqueous samples containing diazepam and the receiver phase is carbon
nanotubes functionalized with carboxylate. The experiments were performed in two stages of extracting the
desorbed aqueous samples of diazepam drug using ammonia solvent and the desorbed samples were submitted
to the UV-Vis spectrophotometer for further analysis. This method is cheap, simple, and fast, and it is
compatible with many existing methods. A sensitive and reliable method was used to extract, pre-concentrate,
and measure small amounts of diazepam. The concentration of ions in the solution was measured by flame
atomic absorption spectrometry. The concentration factor was 20, the detection limit of the method (LOD) was
1.2 pg.L™* and the relative standard deviation was 3.19%.

Keywords:  Functionalized Multi  Wall Carbon NanoTube carboxyMWCNT-COOH), UV-Vis
spectrophotometery, Diazepam drug.
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