[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

Y0+ 51T Slrio ATAF Ly (J3l o,lods oo 5,50

3 1 3
Available online: http://ijhe.tums.ac.ir ' \\/ -
u.i'.h ‘9}: Jlas ,\ / «\“’g

% @
() >3
" Of Enyiron®™®

CupelS U a5 ol Jshoms )3 5 S8 e p sl 5 2 addlas
Ao Hm e e

Sl o & Bns) 15 55 540

Qlﬂl ‘J-i)";“,‘,’.jj omb ngaL@\bcwﬁﬁ)gTwJa)Jg

c.\.._§>. > 4l 20 ol =M b
58 Gl andllas 5l Chda Ll el 4 508 ams L b s Lol e 5 S A%/ Y/Y toRl Ry b
855 s e a5 58 6 5l eslinal U T ploee 5 lames 5 0y T S O simg NZAAAM ‘P b

SHNT i o158 bylses g U 1o HNT@PTh e s 5alS 56 2y 5 b5,
53 O s (53 55 Ol 2y ol s 5 55 el S8 a4 (D) T IS
ol Bl 5 ales glales PH la bl candlas cnl 53 s S a5 -0 °C slos _
b o S5 ot 5 S5 5 s K] s ST A el S 083l
5 23SV slap Sl 5l eslial b Codir S ¢ 3 8 s SEM S FTIR 0T 2 el (ke
LS s 5 55
5 ooles sladles Jshs PH slon, 556 o sls 0L aalllas ol 1 ool gl Lmasdly
53 e Olis (i 4SS0 sk Lls odm Aal B e 50 05 S0 o)l o lale
oS sivomg/L clale LAy min by o3L b bl 510 mg 1V L 1, pH
Sen 25V e b 5 S5 ol 48 315 0L 3 e S ) lalllas gl el e, 1 e ok 58 (S A oy
2,05 zio  arsalani@tabrizu.ac.ir
sk b e oS 5 S Ol g ol POl oS s o OLES Gl i 105 S 4o
N1l gl Esm 3l Ol gy il 5 s HNT@PTh o5 5008 56 e 5 055
255 0 5SS

Please cite this article as: Nourinejad M, Arsalani N, Namazi H. Performance and isotherms investigation of nicotine adsorption in aqueous solution by
Halloysite-Polythiophene nanocomposite. Iranian Journal of Health and Environment. 2017;10(1):139-50.



https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

338 o g SSls)] S 5 s e gy s
S 05 5o AL S s 4 L sl sl B
Ok f= 98 et 4 R b Gl OVT) Ul
(Yo oY) OLKea 5 Yamamoto L. 5 Vsl O
s Gl 3y 5e 3 ol gadlw 5 (V) ws i y1S
Sheslaial 5540 5o Ll ui &1yl SLa 1S (o Jas
Sl T J sl 5l 03 5858 i s Al sl
SO sSe Gl sy dir 5o bl L ajls sy S
o P DA i I o e Sl esli ol b T J sl
G (VF-V8) Cl ol 1) SLs,1S Cus gl o S s
Ol lesliul b 0550008 65U 53 5 angs andllas ol 5
Uil 5 oy PSSl 53 e (SASTy G 05
508 56 O3l Ol s HNT@PTh e 55018 50

RCIUH I Y N PR G JC G PP

LSy g5l
waS ol A bl = e G S arlllas
o g0 505550 ol Aol B s calees gl el s 2
oo a5 50 250 e HNT@PTh oy 5 58 530
Jsb A-Yenm s bd Fe- 00 i o s gl s
s oz FOMP/E a5 e ml o\ MY UM
Sledd (gl 2 YOY glemPes s anuils 5 V/YmL/g
S b s s 5 Sl T LS oS
O35 LIS Kb do ;388 ok s s 5V /08 kg/L
b o sSK8 deo ;3 QA o gl o s 5V PY/YY IS se
QUA o a3 s VYNY J oS50 O35 /0 andls
SSIAVALY :7) DTN VRN PPN W MW PR WS
S Ser SV M oS5 0s s 5 o3 YV ol

ek (Sl 2 S e 0S5

osliiul 55 g0 Ol jugans

Sl 5L gLl 5 g ogr 4 S el s
el s 151 a5 lke as esle ol HNT@PTh
o pH o&vs (Mixer Mill MM 400) Jus 5

‘0)55)'.1' 9 u.ﬂ)lf axdlao

PRV
SIS Sy U5 oS ol 1 i e 25
3o S Sl oo S5l i S b e ol
Oy SSL5 353l 35 30 O 353 53 o S 5 000
Slety il Code Oles L3 Sler e 5 S e el o i
O ek 0 5505 ol 55158 (g bel (glaesls 3.b (Y V) W e
4 L e gp S s Slagsle bl e a8
e VAYA Jls 3 15 55 L(F) el 4> 3 L5 4 3l
2 eled Jse 3 5 A2 o Rosselt s Reimmana
o 2l Melsens alew s VATY Ol s L ol o
Ly ol cass ol U503 VAAY U 3 Pinner of 5
L JISIT IS 51 Ao 53 A 550 49) 15550 (F) 5,5 il
Ol sl slael ol (gl 2 (3535 o Jals 1y SLS 5o
Sl 13 53 a5 IS i 5 S o S5k oer G4
Ol sy o85S dile _Jams o3 Lot NT Gl .(0)
S cala st 5l ol ool gy g0 TS 5 S
(S b i Jae e Gla b, 5l esliul b
il 5 S Ol 5 Olas (e (SJBK 05 nlS]
e S5l Ol o gl aen Ol 53 (B-A) ol
5l gslasl gl i a s e ol &S ol s 3L
XS o Sl Slles S g 5 b Sslw sl au e
L 553 ay jamie 3150 5L Lo lla slad J 5L (1)
o dlw bOskes Jsb 53 (b sl &5 L n (glo sl
QM,\T.S!&;&?;&&U&H;)\&LUJLJAQ;«
A0 el LSS ey 08 53 rwﬂ LSt slaay
3K Ssar |y Cow s =L Berthier U - J sl
e SLa s 058 534S 3 S 5,158 1) Jlaals]
S paria S S5 g 4. 0) 5,8 e 5 IS8
A dsb e (J 5 gl ke e Sl Slls
5 gl 53 (S asdes Gles S b asls (L/D) 5V
D3OS iasss e 55 350 s sk LS 5 o 8
ol dpe B L S 2 (oS 5 Ghss (V) Wl S
- S 0n s s ey ST S50 opl .ol (CH,S)

%g yﬂy
195 Jl&/ué‘b)M/MAOJSA ;/}

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Oyt 5 (M) g0l

0 5 Sl ol8aes o sy odr Jlis Ve s
e Sl s cH YA M £y e b s UV-Vis
L ladsloms oo (slad o 3 55 ol il
o ey g OME/L N+ A0 Y YO YO) ke
e S ale 53 (A) o e 5 odd 4 O sl IS
Jolss s (5, Sesl I UV-VIS (6 e sy oSl o8 b
OV Q)5 pH jlude foli tags ool 55 ) 25550
chle 5 (Ve min Yo X F0 &) Sty eles ol (Y
5wl lais gl (O mE/L A0 YO XO) 5 S el
,spH ol Cal s sles 55 (00MZ) s 5alS 5L
ﬁwj(wjn‘v) Soub S el sheslanad b | e fl““j
A5 S bl Y M S 5

< PH (o
VOoXgYomg/L el b JdsspH d> o 0l 55
s &5 g0 koo 51V e MLy s S 254
Gl dshs ol ol G b 565 S il Ldl 00 Mg
DAV IPM 3 b eblie O5en (555 40 MIN 0L
A esls

Jalas 0Ly oS

@ god dgloa Ve ML @ (|5 > o 5 e PH s
) sl OB s S WLl 1 L3l 5100 M s
G (rmin Yo X F0 Q) claok gl Lad o
A esls 13V e IPM a3 b blie O jen

S p S e

S S SU S S o Al e
e gL b 5 oSN Je 55 b s HNT@PTh
=L 5 Jals Olej 53 ek Codor (5 S5 e s S
Yo ) oVslas slaslewl b o R 5880 Gl >~

co0-C
g= —= XV ")
_ co—¢ x 100 x)
co

® gﬁ/
./A}?Dg J} 195 lgs /U3l 0)lais /o3 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Jisws g5l 5 (Eutech Instrument malaysi) Ju.
(—oablis O jen Shimadzu cs, s v/vv) g 2is L
oKews Tensor 27 Jus FT-IR olKaes «ossl o5 gui il
.MIRA3 FEG-SEM, Tescan, Czech) J..SEM
HNT@PTh ¢y 5lS 56 52 i,

Yoomg il HNT@PTh e 508 5l o g
03 ol 51 ¥eemg ol s 1, (FeCly) o Js 3
VOHZ S50 5% min Gue 4 o5 ol oK s
el o s Sl o ol 53 aems oo 13 Ol o
Lo L eslewl V mm,]a:a@%)JPJOmmW@
G b o3le 53 3l sdal s 55 355 55 5 el Al 1o
s iz Sol G5 dlw wOmin Gl ol b
b LS YR e 4 2S5 Lk el o3l sl 3Ll
oS Sl g 2s S bl =0 °Cslos i (2S5 ol
s 4 ol oy gy (D gl G Jas 5 ST O
FeCly Gl gl 5 35 L oL Y wdiladl o355 Sl
O3 2 Oy 3 st s gl 5o 5 JSLIL LY sl Sy
S e oAb o3l et Jade ST L LY g1 LT
FAhC e & PCsles 53 O3l s 4 5ad O St
oKs o gy UM Sl 503 (§3sldr A o35 Sl 3
L3S s 5 s il

Sl 5L ol 5 sl Slo et s 6l 5
o3lizel SEM 5 FT-IR (gla 2JUT 51 355 b~ s
A

Sl Slibesl L8 2y,

53 A TOME 5 85 S el Sy lome 8 51
b as ol e 4 e Of e w gV eer mL L
Jgows 31 VemL 55 SagYomg/L e ble bl
ol sy byl Ayl s (Yomg/L ) 5,85 S el
Lol of o L, HNT@PTh <050 56 5100 mE e
Sl gl Ve TPM j50 b —bliss O50al 5 008
o0 slowe Ll 53 ddeszen (Ve mIN (Y X X0 AY)
b 5 e Sl Ol O TN Sl ey 503 S 1 5 a3l )


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Laasl

HNT@PTh ¢y 50lS 56 S5 sla S5y s
(o3l 35y ele Loy § SLubs c g
OLis ) s 53 01 Jls ged a5 as sLowl FTIR 5 U1
SIYAY A0Fr >l s e gladil .o wlondesls
Gkl s —iiS Slils )l by s s 5 4 VaYem'!
55 o gl 5 a5 L Skl C-S ,C=S C=C
o ovvem! 5ANN NPV AP0 (TEY Y SYRAY ol
ol 5 s e w OH (oo S e bgs o o5 5
o Slals )l S1F0 Wy i Slilo )l sl
Gloos 3 ias Sliles )l 5 J21s OH (glasy S (glamin
2las (YY) il s St 3 5 o al
5 S (w la Sled S 4 Sy um LS, 5 L SEM
OLY S 5o 855 L b ool 5l 5 18 el
POy PRI [PV P L [P 0 PSP NSICIUIN I W

‘0)55}{] 9 ‘_,1‘)5 axdlao

gl ble € mg/g) o Jols e b B q,
V uimg/L) 5558 ol cble C(mg/L) 555
I, o= 0Ll R 5 (@) ol 055 m ‘(L)JJJNW
DL o 5 5 slate 4y asdllae ol 3 (ppmean a3 e DL
5 258N Gladite 5leilar 5 o8 S0 I sloms Ol (s
S5 eslinal 5 50 o 03,51 F 5 Y Vsl )3 oS iy b

AOV=Yo) s 8

LI I S

d. 4, 9.,bC,

Lng.= LnK; + %LnCe )
et o o3be e a1 (VS5 Sl 2 ) o
2355 o555l ul b (ME/) Ll S (sl A
ool bles 5,0 LUl ol 65 e b (gL
sl pebicssaan s K eolasl,cler

NEVCIW SN CRGIN

1 V'

0.9 f 1383 cm™?
< -1
S / 1650 cm™ 1540 em
Q
2 ) 911 cm™1
© 3693 -
£ 08 693 em 3620 cm1
1
w
c
o
(=

0.7 1037 cm™t

537 cm1 /
0.6 ; . ‘ ‘ . ‘ :
3900 3400 2900 2400 1900 1400 900 400

Wavenumber cm-1

HNT@PTh <y pelS 56 FT-IR b g -) S

%g yﬂy
1#95 lgs /U9l o jlois /3 0595 =

VYY Ol buzo Cuiblags ale ozl g jy ole solibiad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Olyed g Yol puol

BEELAT) TE SCAN

Dwi: SE 1 gm
SEM MADQ: 50.0 kn  Date{midfy): 020074

(<

g
SEM WY 10.0 kY WD 2,83 men

o Fuld

HNT@PTh <y 50l8 56 () ciw o J 956 (i) SEM s ¥ S

(Ao y3) G Oleily

Y ¥ # A \e

pH
ol Jgous 51 58 i slekily » PH 56 -) s e
oS 858 eyl chle 0 mg HNT@PTh <y 548 5U)
@min .l 0k 5 Y0 mg/L

L aS tdal s YV S ME/E i 4 el Ayl b o
ol s el Lo Gl Oleil, 4 min b ol <208
S b 030 VU ool a2 YYFY ME/g luie b (g5l
SOl e e aul sl slaols; s i
ol VT ol (gl o 2ees 53 530 1ol L Jle laoslSa
slalas ley CidS 31 s 4S5 sk 3 503 Oly 5 S0
cde esle ba i S s w5 el 4 e ileldl

Lpd Jll ol s

® ﬂﬂ%
/%9 J 195 lgs /U3l 0)lais /o3 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\¥Y

S Il Ll s sdaze oS5 Glaos S g 4
laos S pl b oal IS STy 5 (28 5 Jbt la)
Oy Sl oS ST Lol Ol pims oS58
P b ol Sldm o dlla (5558550 50 (855
335 o o daliie (o pimn Sl i

<4 pH

PH I3 L el o i) s sad 53 4S5 shailen
sy 01 3l A 5 2l W, B O, V LS Y 5
ey gl PH s Ol Ol s o 0S|, ials
5 Sl 5l oS mh e e STl 2SIl asdls
AV 5 e 3 Sl (S a0 S e pho
oSSl a3l s 4V L e PH s Gl Ol
Al ey 0 g o (a0 318 L 3l e (gla0
aee PH Olpms VU S PH adlas ol s o ulid e

R gb’aﬂ

Jales 5L


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

‘0)35)'.3) 9 ‘:ﬂ)lf axdlao

7 )
o
Y |
[
\/0
¥ q
q \
Y
\ 0 -
0 Ve \O Y. Yo Y. Yo f- . y‘. ¥. $. A Voo
Cn time (min)

Gl Bkl o 5SS ad sl il S0 Y ls ged JE S Ll b wled Bl 5B Y s ged
o855 oyl chals 0 mg HNT@PTh ;515 40) o855 oyl chale 0 mg HNT@PTh ;515 40)
(PH =V ,34'min .l 0L} 5 Yo mg/L (PpH=V ,34'min .l oL 5 YO mg/L
G35 S s VT e | OS85 sl ke S
5 ey Lgl_arj_?jﬁ\ s saesls s S sl Ol Aol 3y 5 SO ad sl e LU saasOLi Y ls sl
HNT@ o508 50 Lo 55 005 550 Ol 6l 2 ELs S5 5b Slea o HNT@PTh 508 50 5l eslizal L

RGOV PSS WP RS QL.:.; \ ij\}- BL PTh 0 )\ ‘U"’.")g‘:’ 4.:.‘_5\ clble u.'.'..a‘f‘)l L) Sl u..a.>=;wd )‘J}&u BE
sl 0 03l QLLES Y Sl gl 53 ol S 4 50 o Lods cid b il Ohe YO ppm 3l 5NV slac kel
o slade ledel oty Soer ol b w xS s edalin Sl bl 4 il g S dle ol
J\}Mﬂ}&‘ydh \_’Jl"jgf \_)J\? PTYS oJu.f_w‘ Q\j,.:u u.:ijﬁ.:;\’() ppm C,._.}al.@)‘ AAJUGA w‘)} u—'ﬂ‘fk"’

Bl (8 i A eslaal g clals

> S 53 @l s 2 e Slap ) e

D3l S Sl g HNT@PTh o508 56 b 5 5 555

HNT@ C,.l)j:ﬁls}.sb )‘ GJ_AT C,_M:.LFTIR ;:5_:19)) Ls\f @j.b}‘)ﬁjﬁ}&.v‘y Lianjﬁ‘ d.\.ﬁ 9 J‘ wdlas U’»'~\ BE)
HNT@PTh <o) 5008 56 b 5 05 555 o 53 gl lis 5 2508V slapionl & by o8 b - Joir
Co A C. (Co-Co) 1/C, Je 1/qe LnC. Lnge
0 /A AON AD /140 \VARAS */AYQ \VARY —/Y\# AN
\0 ARAAN /550 VV/XYO */YVY Y/YPV +/¥¥) \/YAA */AYA
YO 1457 £/¥A \A/SY V\OF YIVYY VIYPA \/ADY Yadki
Yo AN V\/Ve YY/Y40 2 /YAQ /204 ARRG Y/¥5 V/OYA

ggjﬁg yﬂy
1#95 lgs /U9l o jlois /3 0595 =

VY Ol buzo Cuiblags ale ozl g jy ole solibiad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Oyt 5 (M) g0l

¥ (o)
y=0.6612x - 0.0177 :

R?=0.9902

Lnq

LnC

AV/A

()
y =0.8339x + 0.1627
\ R? = 0.9941
1/q
/0
T T
/0 \ /0

1/c

TIN5 (D)5 2SN () 5 555 Clr slap jo !l st =¥l gad

e Al 5 055l S b L 0 S Sl
PH 2531 L sl 0L sl o8 (5,50 Oles (YF) 2L i3
Sl 5V sl pH gl 5 Lil58l G O, VB Y )
53U 5 WIS S 550 &S Slasl 5l ol anl 2alS
b8 I 53 el S 1 0T Ol5 oo 1 il s JT
O35 Gloawsh sk s culw 3 5l as R-NH2)
31 T0) il 0t LS5 (s 5 oo (Slail
ke glse 5 4 0,86, glapH s 0555 5 b
133y (b 5 (b 53 (3B SO 058 )
g s LV L pls pH s G Olekily o 5V sl s
PSS S SS 0 B e STl S e
PH s aSulam a5 Lol s O3l e e L
N R Ry g e RO
(Protoneis s » dewl slacslo sz 5 1) 05 55 Sl
o5l e 313 bl g3 58 5L e jadOmONS)
Jo dds & 05 e LY Ll PH s Gl Ol 005
3 50 el PH 3 v s (sloo T 51 i 0
sleosls s H Glady cnl) 5 aul SIS 550
L Slaly 2SI adlr s (2 b s> a0 558) 08 S
Rakic «5 glandlks Lav 5 = oplols s 3l s
2l dos 51 50 Sl (g m (7000) 0L
odd Ao sl alil 55 51 il lajlr s (655

Y2) ol

Loug 558 e G — ol Ol 86 )

® gﬁ/
./A}?Dg J 195 lgs /U3l 0)lais /o3 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

VYO

Gboes S Lol LIS u el 0lis V S ;5 s PTh
oS eeST Jale Ol sims 5 03ls [iST5 o slla JonS 55
Coxdse 5l s 5 03,5 Joas 0355 035 o5 ey g
VAY em! il L oS LS o gl ek 4 ps S 0
et Sl 1355 0L a3 g 5 O gl ey 4 B s e
o s s (S35 2 5 Ol ey plnl
Sl g by e il Lile by S s slantil
CiaeS SUFTIR il s 6 peS cu s bcw dla
Tl G0 Ohsd ks sl ekiasOlLl aS Ll all
ol ap S SEM 5Ly 13 a8 458 Oles .l o Jla
gl o b (2 F JS8) ol pasiie oS 5L )
S3P5050 53 S S o3y b Ly S s A S0
Sl el s a8 slial b aglis 53 oy 5508 50
Lile a5 IS 5 aoizme ladly) 500 ) po 4 S 2l
O Sl 5 el edalie LB e (il Y JS2) Wl 5
Sbrl Sty 53 A b o Jla ) 6 Sl S e
S P w655 1 oy 3 IS0 LB e S
o3liel b ol J ko 51 005 505 0o VT Gl s a5 0l
Ly oS gladlas s ol od i 05568 50 3l
0 ol o Ila (555 (Y2 0A) ol,ea s Zhang
4 el S A edalte 55 28 S el T L L
8 )15 e J 5L s g5 2 glY e

7)) el

86 G b Al g e aS Cl age sla,sSU 5IDH


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

03 wamen (V) 55 e el eV Oy O3
S 2 (YY) 0L ea s Basher L 5 45 glalas
plosil ol Jsows 51 (gl Wiloy 31 sl b 105555 ol
YIY 8 & p s 550 ol b b oS U edal e i S
S A2 Jol= Aoy ¥ 1 VA min bl 0l 5 O3l
HNT@PTh _z ;58 56 O3l 5l p codr Sltis oyl
S Aol Cows 0 MIN ols Obey 5 o3l 5100 MG <l
53 HNT@PTh o5 508 56 3l (VL B 51 0lis

(V) 5505 ol Jases 31 05 S0 G

S S 4o

o yo L HNT@PTh 555 50 a0l 52
Ol sl b ol s pH el ws sdaline 5 s
Sl ek sl oder Obekly VL eV L Ll pH
Ol b man ol s Ao 3 ¥9 1,4 min
Ol s 5 20 8 )13 s 2550 odr DLl 5 lel
Bleily old Ol il 3 L« st 500lS 56 a5 0l
Sy o 3 Sl YN s 535,00 YL s
DLl i 36 Ole3 ol 3 s el Olej iyl 31
Las 0 OLES O3l (4l skl s glaesls 3l ol
S o Cnd 2 508 sl e S 8 S
w05 o sy ol Sl edal s slaasly ol
Oy 015 o HNT@PTh 350550 3l as @3 8
38 oslial ol glalasms 51 0 55 Bl gl O3l

Sk g SiS
2y 55 b)) el bl 5l dse fols dlas oyl
Cole LaS cal VFONVY S LAY Jlw 5 I e
Lol 50 (sl anm 5 sl 5 5 5 oy e 0l
S aS als o oY 55 dlie ) OB Ly 5l sl
crl el o U sl 5 o8l (g 5 53b slacolex

Al S5 b

) Y5

‘0)55)'.1' 9 u.ﬂ)lf axdlao

Obey lpl Lo as sl ol HNT@PTh 508 50
abj.:];@jwuu\}cdt.d))\Q)\J}-‘Jﬂjhé\s&)jja_:.)\_wf
qu)dadbuﬂt.i\ﬂ' minou;,:;::ﬁwawj
o, 5 Shin a5 glalae s =k (Y Ll sad)
A g I s Ca L PRSP AR RD)
o J3las Ol a4 Oy (6l {’)N Ol Code Wisls fl?u'\
S5l 5 bl 31 0L a5 (YY) dslasl J b VYD
Cpeoman L5408 v.gha_:m)l 55 e s HNT@PTh
P e gl S IVsk s Ol 5 3l 1 Al
‘;i.ﬁ}}:)lsg;ﬁ‘)}ASJ‘JJ‘JEWJJ{J)_}A&TJ_AN))
05l o sSo ad gl clale 2ol 58I L andllan -l glaasl ulal 5
ol ¥/20a mE/g w4 AV Gl G s b Y0 mg/La
Sy odr ay e oS AL e ph ol 5 O3 filine il
Sen s Akcay v g oS glandlas 535 8 e o5 S0
spbr i b ol Jsloe 3l 05 S8 Sl (505 2 (Y00A)
CW\%j:g,\s;\wu;gi@ua;¢weucww
YA (F s sad) Gl (6 g O3 (S Jals bl el
o 2 Ol 35 o e e aS 315 DS | 3 S0
5 2SSV a5l 53 lpedal Gkt R?) 05 S
)J(VQ)\;M‘UL«S.:ub—%lﬁdjjéjbdjf‘jebf&ly
il gl (Y1) 0L Kes s Lazarevica «S (glaalas
O S g I e W S VR RU P EV IS SN o
G:ijjsc_}}'j_}.i‘)\u.l.;-.,\,\.i‘jﬁ.J\_JeML_.&ﬂ,\.;b‘:er‘

6}))4:‘},«;).,\)@,\4))3(;&){‘);44)‘5&@_:&5

%g yﬂy
1#95 lgs /U9l o jlois /3 0595 =

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Oyt 5 (M) g0l

@l:.o

1. Hirschhorn N. Evolution of the tobacco industry
positions on addiction to nicotine: a report prepared
for the tobacco free initiative. Geneva: World Health
Organization; 2009.

2. Cheng Y, Li H, Wang H, Sun H, Liu Y, Peng S, et
al. Inhibition of nicotine-DNA adduct formation in
mice by six dietary constituents. Food and Chemical
Toxicology. 2003;41(7):1045-50.

3. Jacob 3rd P, Yu L, Shulgin AT, Benowitz NL. Mi-
nor tobacco alkaloids as biomarkers for tobacco use:
comparison of users of cigarettes, smokeless tobac-
co, cigars, and pipes. American Journal of Public
Health. 1999;89(5):731-36.

4. Pongjanyakul T, Suksri H. Nicotine-loaded sodium
alginate—-magnesium aluminum silicate (SA-MAS)
films: Importance of SA-MAS ratio. Carbohydrate
Polymers. 2010;80(4):1018-27.

5. LiuY, Liu X, Wang J. Molecularly imprinted solid-

® gﬁ/
./A}?Dg J} 195 lgs /U3l 0)lais /o3 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\fV

phase extraction sorbent for removal of nicotine from
tobacco smoke. Analytical Letters. 2003;36(8):1631-
45.

6. Wang S, Xu P, Tang H, Meng J, Liu X, Huang J, et
al. Biodegradation and detoxification of nicotine in
tobacco solid waste by a Pseudomonas sp. Biotech-
nology Letters. 2004;26(19):1493-96.

7. Gerard-Gomez C, Dufaux M, Morel J, Naccache C,
Taarit YB. Catalytic oxidation of nicotine over zeo-
lite-supported platinum. Applied Catalysis A: Gen-
eral. 1997;165(1):371-77.

8. Barcia FL, Amaral TP, Soares BG. Synthesis
and properties of epoxy resin modified with ep-
oxy-terminated liquid polybutadiene. Polymer.
2003;44(19):5811-19.

9. Sheng L, Ding L, Tong H, Yong G, Zhou X, Liu
S. Determination of nicotine-related alkaloids in to-


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

bacco and cigarette smoke by GC-FID. Chromato-
graphia. 2005;62(1):63-68.

10. Lvov Y, Abdullayev E. Functional polymer—
clay nanotube composites with sustained release
of chemical agents. Progress in Polymer Science.
2013;38(10):1690-719.

11. Chadwick OA, Gavenda RT, Kelly EF, Ziegler K,
Olson CG, Elliott WC, et al. The impact of climate
on the biogeochemical functioning of volcanic soils.
Chemical Geology. 2003;202(3):195-223.

12. Babudri F, Farinola GM, Naso F. Synthesis of con-
jugated oligomers and polymers: the organometallic
way. Journal of Materials Chemistry. 2004;14(1):11-
34.

13. Kim J, Sohn D, Sung Y, Kim E-R. Fabrication and
characterization of conductive polypyrrole thin film
prepared by in situ vapor-phase polymerization. Syn-
thetic Metals. 2003;132(3):309-13.

14. Suksri H, Pongjanyakul T. Interaction of nicotine
with magnesium aluminum silicate at different pHs:
characterization of flocculate size, zeta potential and
nicotine adsorption behavior. Colloids and Surfaces
B: Biointerfaces. 2008;65(1):54-60.

15. Singhal J, Singh R. Studies on the adsorption of
nicotine on kaolinites. Soil Science and Plant Nutri-
tion. 1976;22(1):35-41.

16. Chen Z, Zhang L, Tang Y, Jia Z. Adsorption of
nicotine and tar from the mainstream smoke of ciga-
rettes by oxidized carbon nanotubes. Applied Sur-
face Science. 2006;252(8):2933-37.

17. Shokouhi M, Faghihian H, Nourmoradi H. A survey
on efficiency of modified silica aerogel to remove of
heavy metals from aqueous solutions. Health System
Research. 2010;6:974-82 (in Persian).

18. Ren J, Bopape MF, Setshedi K, Kitinya JO, On-
yango MS. Sorption of Pb (II) and Cu (II) by Low-
Cost magnetic eggshells-Fe304 powder. Chemi-
cal Industry and Chemical Engineering Quarterly.
2012;18(2):221-31.

19. Farzadkia M, Gholami M, Kermani M, Yaghma-
eian K. Biosorption of hexavalent chromium from
aqueous solutions by chemically modified brown
algae of Sargassum sp. and dried activated sludge.
Asian Journal of Chemistry. 2012;24(11):5257-63.

20. Gholizadeh A, Kermani M, Gholami M, Farzadkia

VYA

‘0)55)'.1' 9 u.ﬂ)lf axdlao

M, Yaghmaeian K. Removal efficiency, adsorption
kinetics and isotherms of phenolic compounds from
aqueous solution using rice bran ash. Asian Journal
of Chemistry. 2013;25(7):3871-78.

21. Gnanakan S, Murugananthem N, Subramania A.
Organic acid doped polythiophene nanoparticles as
electrode material for redox supercapacitors. Poly-
mers for Advanced Technologies. 2011;22(6):788-
93.

22. Yuan P, Southon PD, Liu Z, Green ME,
Hook JM, Antill SJ, et al. Functionalization
of halloysite clay nanotubes by grafting with
y-aminopropyltriethoxysilane. The Journal of Physi-
cal Chemistry C. 2008;112(40):15742-51.

23. Zhang L, Wang T, Liu P. Polyaniline-coated hallo-
ysite nanotubes via in-situ chemical polymerization.
Applied Surface Science. 2008;255(5):2091-97.

24. Ong ST, Lee CK, Zainal Z. Removal of basic and
reactive dyes using ethylenediamine modified rice
hull. Bioresource Technology. 2007;98(15):2792-99.

25. Graton J, van Mourik T, Price SL. Interference
between the hydrogen bonds to the two rings of
nicotine. Journal of the American Chemical Society.
2003;125(19):5988-97.

26. Raki¢ V, Damjanovi¢ L, Rac V, Stosi¢ D, Dondur
V, Auroux A. The adsorption of nicotine from aque-
ous solutions on different zeolite structures. Water
Research. 2010;44(6):2047-57.

27. Shin JH, Park SS, Ha C-S. Adsorption behavior of
nicotine on periodic mesoporous organosilicas. Col-
loids and Surfaces B: Biointerfaces. 2011;84(2):579-
84.

28. Ake¢ay G, Yurdako¢ K. Removal of nicotine and
its pharmaceutical derivatives from aqueous solu-
tion by raw bentonite and dodecylammonium-ben-
tonite. Journal of Scientific and Industrial Research.
2008;67:451-54.

29. Atieh MA, Bakather OY, Al-Tawbini B, Bukhari
AA, Abuilaiwi FA, Fettouhi MB. Effect of car-
boxylic functional group functionalized on carbon
nanotubes surface on the removal of lead from
water. Bioinorganic Chemistry and Applications.
2010;doi:10.1155/2010/603978.

30. Lazarevic N, Adnadjevic B, Jovanovic J. Adsorp-
tion of nicotine from aqueous solution onto hydro-

%ﬁ yﬂy
1#95 lgs /U9l o jlois /3 0595 =

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Oyt 5 (M) g0l

phobic zeolite type USY. Applied Surface Science.
2011;257(18):8017-23.

31. Basher Z, Gupta A, Chattre A. Adsorption Iso-
therm of Separation of Nicotine in Tobacco Products
by Low Cost Adsorbents. IOSR Journal of Applied
Chemistry. 2014;7(8):39-45.

® gﬁ/
/%g J} 195 lgs /U3l 0)lais /o3 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

1¥q


https://journals.tums.ac.ir/ijhe/article-1-5716-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

2

oblag,

v” ' "%

\'Z

N
o ot Emuiron™

wer
") wet! U/
K
“ gy \

&

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2017, Vol. 10, No. 1

&

HERLTHAND ENVIRONIHENT

Original Article

Performance and isotherms investigation of nicotine adsorption in aque-
ous solution by Halloysite-Polythiophene nanocomposite

M Nourinejad, N Arsalani®, H Namazi

Department of Organic and Biochemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 15 March 2017
Revised: 10 June 2017
Accepted: 14 June 2017
Published: 21 June 2017

Key words: Halloysite, Poly-
thiophene, Nicotine, Adsorp-
tion, Adsorption isotherm

*Corresponding Author:

arsalani@tabrizu.ac.ir

Background and Objective: Nicotine as the most toxic alkaloid in
tobacco is one of the compounds which causes human death over the
past few decades. The purpose of this paper was to remove nicotine
environmental pollution from aqueous solutions using halloysite-
polythiophene nanocomposite.

Materials and Methods: Halloysite-polythiophene nanocomposite was
prepared using a homogeneous solution of HNT and FeCl, at 0-5°C by
the ball milling technique. In this study, parameters such as pH, contact
time and initial concentration of nicotine in laboratory scale were
studied and the physical properties of the adsorbent were characterized
via fourier transform infrared (FTIR) and scanning electron microscopy
(SEM). Then, the absorption results were described using Langmuir and
Freundlich isotherms.

Results: The results showed that the pH, initial concentration of nicotine
and contact time had a direct effect on the nicotine adsorption process.
The adsorption of nicotine followed Langmuir isotherm (R? < 0/995).
Moreover, the best adsorption result was achieved at pH=7, 50mg
adsorbent, contact time of 90 min and 50mg/L of nicotine.

Conclusion: The results of this study showed that the Halloysite
modification as a mineral composite with polythiophene and the synthesis
of HNT@PTh nanocomposite can be used as an effective adsorbent to
adsorb the nicotine.
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