&ﬁ}ﬁwduwc@ujuysu&u

Oyl Jaee Clildg ke el
YEF G YOV Clomios IYAY Dl 093 a5l i 055

03323 S5 0 S Sl Hl by ol lad e SIA 5y B
e gle Sl (s p

‘cd)\s.:..»b J,.:,‘,; gr‘_;‘,;u CJ'.‘-"“"JS"“' J‘;'»LEA; 6"'“4"’"‘ ‘\;ﬁ.‘}ﬁ‘ }\.’Jl

EAVELVAL SR JUR T EAVER A BT P

Sz
eSSl 5 g ilde S O 35 G115 gl G o 51148 Gl 3500503 508 0liiS fises ot 03lo (OA i sy 1Skt 5 dins
S S B L ol slad s SLA S s SIS 0 big e i Slap sl s il Sl Gt 30 e L 35

Cl 0yl 55

Lo poize k3,8 plowil AT ulide 3 wiped 00 ML e b iU &y uloj ol i 050l alllo ol iy 20
Clle sp (MO FAN)PH (Y Fo 00 ML) A f5 e S CLlE (@ O Fe Fo Qe AT mIn) olad Oloj anllls ) 43
i okt UVEVIS (g oy g oK) oK i oslizel b A L5

Fo D ulos Olej 55 ol codr Cod B iy 45 50> 0L SltlojT ol sl VI/FY MGG L ol ok o B ST ladiily
epgr ol Sl s 5 8L Sl e b b ady CBLE LI L iean 5] e SLETPH = 4 5

S n S oSOV = i 5 s e Sl esles O S s sl e 57 A S ey o Ol 5 oS e

Sl el (el Gl il S 0 SE A S e s S 031

Ol Sy psle oK1 clas il i 0y S (Codldg odSEIls o il wdige Al Wl IS )
dehghanihadi@yahoo.com ol &5 a5 o 5ls oLl cdas Gl wdige o S el 0dSKiils HLiils 1 gt 0k 55) Y
Ol Koy psle o8 clas il wdige oy Sy eaSiils HLslud Y

O (S pske olils gy Jaoen oty sy ol g Sl Slidss S e lsils ¥



OA=V0 V)l UVITIO, o 523/UV (525 5 o

36 4 318 5 e VT Les eyl o ol g5 Ll
OLeily S a5y iyl 3l o5 Ay o 3 1 0 S0
ol 51 SOVl e (s Lol (6 S
sas00 S e ol JT LS 5 5l ol dr sl S
5 Haghighat ..l CNTs (Carbon nanotubes)
3 oS e b awlie w5 YOIV dl s 0L s
= Lsls plowil (slaallae 1l Gl s Jlad sloe T
Sl ML amslie 55 S 8 5L B Dlakil sls 0L
WAL Jlw s 0,es 5 Naddafi (V) el 2l Jlas
ol e 51T 5 LT, K, Gl a3 (glaallas
Dl S S Sl sU s ke Sl bu s
st Ol b ST sls GLE gl Lsls ol
ol ¢;jﬁld.uj|}c,_~«l\“\?mg/g o33 SO S
YooA dw 53 O ea s Pan (Y4 )uoS o ol
S L sV s B A A s L s ol
» 170-Ethinyl Estradiol 5 A |5 .o el Sldl slss
—>3= SWCNT (single wall carbon natotube) s 5,
OLKea s Brugnera .(Y)) el O wiwas gl e
OB 55 A b e £V e a8 Wisls QLAY Ve Sl s
self — organized TiO, nano- i, L +/\ mM cLlel
axdllas .(V0)s 54 o 4 > tubular array electrodes
OLE VYAV Jle s 0, es 5 Torabian law 5 sl el
Slesliul LV v e mE/L sl Clle U A b e 45 sl
L% min 3l zS 55V GYAPH ;s O/H0, al i
¥# min 3| zS 53\ GYpH ;5 0,/H0,/UV asl
(YY)3 58 0 Gl SulS

3B bt Vg shale oo s a0 215350
s dslize glacilr w0 cois S5 S0 la S5s
Js 4 CONTs a5 wlesls Olis ladllas .1y (6 ,5VL
S5 A Ll e 5eS Jals Ol iy e Sl
G b candllas ol 1ULOVY) il G sla sy sl
ol o3 s S el ol glad shome 51 A |3y S
sPH A J pen adsl clale (ol Ol gla puize anlllas

A S O\ ) 2ose o lap sl

YOA

e G glxo 31 A L8y Bl

4o dle
4,4dihydroxydiphenyl))2,2-(C ;H O, A |3
SAE oS e plad oals S () JS—2) propane
Ol 5 gLl o b adl 5o Jald a8 55 2l 52,05
Sy 050 35 0y Kile (55550 [ 3 oS ol
Sarsbader 5 pslde S 5 S A S (V)] s

(FV) e

Bisphenol A (BPA)

AJ g JsN g0 sl ) IS

Wl S b Sl a5 3 03 58 ke A S e
3 Sl ol gl o 55 (s (S 5]
Dl bz (Sadly b i lag ool gladl
(V=05 )s g oo onlinn] gmis cilises OV pame (S5
S sl 5wl S b el gy A e 480 350> 3
& NV same sl 53 0ol A0 5 C il Cxis 3 55
ALt s Ol el ol s feos (V) 805550 1S
G S e b Sledle 4l 10e sl ge B e
3 b A Jd ey 321 03 58 (S5 01518 0 250
OY )l o wol s

SIS slacl 0T 55 a8 OB 3 A e
S ML wlbtaial Ol (3Ll (g 5ludels
T P S T
(VY Y

(S 5 B b slaolen O e oL A 5 e
OY5P)3 55 00 5250500 348 5 Shas 5o T g5 eols
S0 2 s o oL S A i ey Bl sl s
LT e o ploand s 2SI O sl ST s 2 S
5z UV/H0, UV/O, UV b,y & 51t

%ﬁ yﬂ%
1R il /93 6 o /muiiniis 695

Ul bazo Culilsgs sole ozl Sldg o sole soliliad



Ol)5ed g Sland obaesw

Ol 5o B ub o fals Jgloee 53 A 0 e 0dSLely
Olis Sl b3l s (pimes Ay o 35 4 7+ min
Fomin Olej ys ol S b x5 0 S aS ol
Av 52/¥mg/g Ll 00 s Ymg/L clle sl w

]

90 7 —+—50(mg/L) 20 (mg/L) —&—5 (mg/L) =2 (mg/L)

=9, 80 - 3

0 20 40 60 80 100 120 140

(aid0) ylo
S 2555 b5 A e Dl s e Ol ST Y U
(pH=5 M=+/0 g/ L BPA-Y 0 .Y+ 0+ mg/L)
oyl sl 5l -
55U L A e o s )5l B Y S
o bl SBle LIS s e DL S
APIY a0 21¥ mE/g 5l odor o b oS (g sk Ll e Sl )

"’\'“"’)u"

o = W O
o o 6 o o

(ps5 3 5 o) ©ia cud )b

=

0 20 40 60 80 100
(5 2 ps5 (hoo) el clale
UAJS PSP Ja..»jAJ.:w u..\:-)b Q;‘Qﬁb,ﬁi&' \‘J.{.;

(t=# min pH=% M="+/0g/L)

® ﬂ[/
%2 J 1P Ly /093 6o /muiinid 6,95

Ul bazo Cublsgs sole ozl Gladg o sole soliliad

AfAR

b B, 550
VA LS s 5o 0l 53 ol o 2 g5 adlles o
KO RCIIPIN L PP TS BEEC SUSPNC I PRGN T PRCIC
s s S ags 440 5 4AY ol s b 5 4 Ol
VYIM L sS4 S s Bl 5 ol
5 Ol s o ol 5 Uk iomen AV
LA LS s S gl Jgles 50 Voo m¥/g Ve mm L il
Rl 03 g p 3550 Gl ate A S g Ve mg/l Ll
chlecd A0 X @AY min s by Lisles]
YOFANPH 5 Y0¥ O mg/L A |6y oSl
W5 b5 e OF D3l o L it iy e 3
shr Slilesl el sel oy dla ize L il
O ML o L Ladi poi ol 0 ploil 11 3 4t s
el 0 L 0T 4y S 5 5L ease e lie oS
LYY 5Y )30k Bl s 5 YO TPM 55 b 2 (5,
3 s 3l ey 5 denls Sl 30 mIN ;5000 TpmM s
e gh s Sl oS L e skl G o /YY pm Lo
e O dir 5l (YO)OF M - 50 J b s UV-VIS
52> S5 1S s SU L 5 A S ey S Ol A
SURPICRRTE NI
\'
q:(co—ct)a M
S0 g ol lr A J e e @ G5 dalas j3 4 S
V.mg/L) ;g 54yl oLl C 5 C, «mg/g) CNTs
®) )l S o= S wisbe M dl) Jydoe o
(Y8 YTl
Dl 3l ad o sl o s 5 noals LT (61
A3 S eslin_wl Excel 2007

Ladl

ol Ok Sl -

slacbkle ;3 A o pun ol o3 eled Olej JIY S
S Hsb0len s o 0L 1 S sl e (il

ke e a3 0le kel 1 L das e OLES I sad L5,



€N 1L = . = abC,

- bmCe’"
2SN — Gl =Qe = m )
R = = ﬁl K.C w)
u’."g"" JJ"‘ qe bl n( t )

(mg/ @) dsles = j5 Cdor b q) B atsles j5 &S
n Ko (mg/ L) dslws Sl 55 gas Joesle clale C
b umg/g) il b b, Slisa e iy b slacot
— @5 de glaculib,n, g (L/mg) 5SSV o
(K) L> T (kJ/mol K) 58 st R (sl RT/ b, o 5V
ATV 5Y2 YF ) ae s /mol) Jsles g5 < UK

Bad gl 53 dse b aar g L s gl Sla

n
ARE = 220 Z Qemeas ~ de,calc &)
n & (Je,meas
i=1
ol ngﬂfaﬂ.)u‘ ol u.b- osbe C,.hl&q d_,ﬁ Jslee )545

e, calc ¢ (mg/g)d:bﬁ - 2
) (YAl (ME/g)Jsles Sl 53 0l

Ml};ﬁb&igka:qu
Q&jsbqemeas
A Sl e b am 5 Lq, 5 43S bl il

(el ool ey 553

pled »R o s as s OLspH =7 3 YAAK sles s

e G glxo 31 A L8y Bl

PH i -
S e Pl S A e o SopH AY IS
JMJ:.? u..\;- &—i\)ga vaH 039 h>we y3 A 0 olis

Ls‘.i“)lsu'ij:”—":‘?’szq)bdéb)bw\°b}§‘J‘J“%

107 —=50(mg/L) ~8-20 (mglL) =45 (mg/L) =2 (mg/L)
;5)‘ 100 4
“i 90
80
% 70 1
3; 60 1

50
"N g0

LI
Q 30
q 20

ol ‘___..’-—n"—“-\‘
T —

0 T T T T T 1
0 2 4 6 8 10 12

S 555U g A S ey e o pH 36 ¥ Y
(t=F+ min M =+/0 g/ L BPA =Y 0 ¥+ 0 mg/L)

Sl pisnl glade -
S 5eSY Jis Sl Sl slse sl s e
SVslbes i o3litnl (Kl 5 5aSY = iy 5 s 5
OSad 5 oSV = s s 5 e Jie

&;.w\;:) CJ))—A.}

ARE a b R? N ‘
VY/AYQ VA/YA /YN +/AAQ 238V p 59
ARE K n R? . |
L s
11/44y \Y/EA S \/$OA VAV e A
2
= b I R )
2 5oV iy B o 5 o)
VAYY AYY )44 X\ ” el o
ARE b; k, R2 o
Yoo \W/EA Y/¥E V45 R R

s %ﬁ yﬂ%
1P Gliswls /pgs 6 jlas /fouinds 695

Ul bazo Culilsgs sole ozl Sldg o sole soliliad



Ol)5ed g Sland obaesw

259 (a)

R2=0.973

L4

0.5 A

0.0

-0.5 0.0 0.5 1.0 15 2.0

o0 (©

-0.5

R2=0.993

log(1/ qe- 1/ qy)

-2.5 4

-3.0 T T T T |
-2.0 -1.5 -1.0 -0.5 0.0 05

log(1/ Co)

Sd 079 Md) 5 8N-gdig 5 p 55 2NE) 250K 55 5(D) (s 5 5IA) Sl slap sl s sed 0 S

o b b el B RIS ol L 23S

(DLl e 153
b SLUPH bl 4 o 5 L 555 BLJ S
218 A S8 e A Ol als o pH CNTS
osle Syl I 555 o pKa 5l iy pH s o5 oK
G 3 N st o e ) LIS SWCNTS 5 ol s
EalS Sl 1l e il bl SOl 4l
ol ot 33 QLIS ¥ IS 3 oS, sbokes (YF YY) s
Sl os SO Gl ois odr <8 ALY PH 5, 5
Oen 5 SUL ool 4l 2alS L b b)Y o4 pH
A A e e s 55 glaadllas YN L s
o=l highly ordered mesoporous carbon 5,

Cdr S5 5 S5 Y —apH &8 sls ol b dsls

® ﬂ[/
%2 J 1P Ly /093 6o /muiinid 6,95

Ul bazo Cublsgs sole ozl Gladg o sole soliliad

Y&

0.18 (b)
0.0 0.5 1.0 15 2.0 25 3.0
1/C,
90 - ((l)
>
75 R%Z=0.961
60 -
45 -+
=
30
15
0 4
_15 T T T T T 1
-2 -1 0 1 2 3 Rl
Inc,
Lo

wdsl cbale U pH 35U sl oloes andllae ol s
oSN = s 5 s i B SN i slag )
Pl Y K we s Lcd S 5 ) p s oSS
PN Ol 3 Sl 5 55 0 LS o5 g e 2
e sl e s &Sl e e Dol -
Joa o s el e s 3 ol J
035 5 S 2P0 G g AUB e O axls sl

il Rl o OISl (o
TSP VS AR P JCI S ch g
Slasdlae 53 Al oo Rl e o bl Sl el
S s b anglie s 5o Y Jle 15 Kuo b 5 oS

plonil (T A Jid oy Gl g a8l Ay 5 0 5L



Ll o s nl andllas ol ) edel s il 4y a5 L
30 A B 3l O S gladi gad Bl 51

NS

dﬂ:,.ﬁ;ﬂé’

A e GBI Ol e L anbiobl ol dlas ol
oyl 23 S5 o S slacss st vy of glad sl
Q\J@J Lﬁ'{";ﬁ rj.l& oK&J\) C,.,.T:‘.L@_q L Lﬂmw‘i@_’
il s oo Ol S 5 Lol 1YY JL s
L3 g0l Ddels Gl plonil 53 &8 BB 5 Ol et
.J;ﬁda Sl Sis

@Lu

1. Jafari AJ, Pourkabirech Abasabad R, Salehzadeh A.
Endocrine disrupting contaminants in water resources
and sewage in Hamadan city of Iran. Iranian Journal
of Environmental Health Science and Engineering.
2009;6(2):89-96.

2. Bolong N, Ismail AF, Salim MR, Rana D, Matsuura T,
Tabe-Mohammadi A. Negatively charged polyether-
sulfone hollow fiber nanofiltration membrane for the
removal of bisphenol A from wastewater. Separation
and Purification Technology. 2010;73:92-99.

3. Wang X, Lim T-T. Solvothermal synthesis of C-N
codoped TiO2 and photocatalytic evaluation for bi-
sphenol A degradation using a visible-light irradiated
LED photoreactor. Applied Catalysis B: Environmen-
tal. 2010;100(1-2):355-64.

4. Su-Hua W, Bing-zhi D, Yu H. Adsorption of bi-
sphenol A by polysulphone membrane. Desalination.
2010;253:22-29.

5. Sui Q, Huang J, Liu Y, Chang X, Ji G, Deng S, et al.
Rapid removal of bisphenol A on highly ordered mes-
oporous carbon. Journal of Environmental Sciences.
2011;23(2):177-82.

6. Huang YQ, Wong CKC, Zheng JS, Bouwman H, Bar-
ra R, Wahlstrom B, et al. Bisphenol A (BPA) in China:
a review of sources, environmental levels, and poten-
tial human health impacts. Environment International.
2012;42:91-99.

Yy

e G glxo 31 A L8y Bl

Jlw 53 OLen 5 Liu cldlas iz o(0)35,10.5 o
NI S S35 2 A o ez S35 Y008
A L s Sl 555 2 YO Jle s 0LSes 5 Joseph
Kuo (yv)SWCNT L. 17a — ethinyl estradiol
gkl ZNal S s S anslie (55 YA Jlw s
PH L ety 53 (V) ST A 8 ey Gl g anil A
anllan sl el L sl 45 Al Cos gl el oy
2)ls GlgFaa

o b5 Sl e SN s 8 s i
SN p sl 53 3550 SIS ONTS y JT Glacs oo
slge 0T 534S (ol Y S O AT s i e 53
S1s d ol 3 b s SWONT ko Ul pler
5t S o IR Sl A a5 L (Y5 YY) Uas e
AT gbaesls ot b oy 3l e llat o Sls
AT slaesls 33 8 o e Sl gl S o Cons
G35 SN Je oDl S o Con Jke ol S S
W3S I3 250 55 SN = s e S
g e AR sl et esls GLEO IS 5348 ) sb0kes
R /AN L ol 5o S5l RP 5 o/AVY L
2SN = s e IR /A Ll S s3]
Ay e R o pd s bl R8T L
S op Con  pe SN = s 5 e Sl Sl ol (555
1S s D b b Sl o 315 0L aallae oy
sl plil anlllas ;5o I VI/FY mg/gl ol el SO
cde s b sl aS s plis Yerd Jle 3 Kuo b i
SYVNVOC glos 154 S Jhgmaanl i) S s sl
s SL s OY/FA 504\ S /AAmME/g L L S Y
Wl £4/AYME/g L ol VOC gles 3ol el s
el GES1 G b 15 e A S ey o S
andllas 5o Cdor b b Sl oS el S5 Y (YL
ol i S andllas 3l il

S > 4o
Ol ys wder b b o n i aS sl LS ol aallas

Rz%fédf&):lﬁjo.k_niw.kng=q)bf" min

%ﬁ yﬂ%
1R il /93 6 o /muiiniis 695

Ul bazo Culilsgs sole ozl Sldg o sole soliliad



ol) Ko g Sland sobdaeswe

7. Kuo C-Y, Wu C-H, Lin H-Y. Photocatalytic degra-
dation of bisphenol A in a visible light/ TiO2 system.
Desalination. 2010;256(1-3):37-42.

8. Durando M, Kass L, Perdomo V, Bosquiazzo VL,
Luque EH, Muifioz-de-Toro M. Prenatal exposure to
bisphenol A promotes angiogenesis and alters steroid-
mediated responses in the mammary glands of cycling
rats. The Journal of Steroid Biochemistry and Molecu-
lar Biology. 2011;127(1-2):35-43.

9. Kovacic P. How safe is bisphenol A? Fundamentals
of toxicity: metabolism, electron transfer and oxidative
stress. Medical Hypotheses. 2010;75(1):1-4.

10. Rezaee M, Yamini Y, Shariati S, Esrafili A, Shamsipur
M. Dispersive liquid-liquid microextraction combined
with high-performance liquid chromatography-UV de-
tection as a very simple, rapid and sensitive method
for the determination of bisphenol A in water samples.
Journal of Chromatography A. 2009;1216(9):1511-14.

11. Mihaich EM, Friederich U, Caspers N, Tilghman
Hall A, Klecka GM, Dimond SS, et al. Acute and
chronic toxicity testing of bisphenol A with aquatic
invertebrates and plants. Ecotoxicology and Environ-
mental Safety. 2009;72:1392-99.

12. Le HH, Carlson EM, Chua JP, Belcher SM. Bi-
sphenol A is released from polycarbonate drinking
bottles and mimics the neurotoxic actions of estrogen
in developing cerebellar neurons. Toxicology Letters.
2008;176(2):149-56.

13. Kang J-H, Kondo F, Katayama Y. Human exposure
to bisphenol A. Toxicology. 2006;226(2-3):79-89.

14. Mohapatra DP, Brar SK, Tyagi RD, Surampalli RY.
Physico-chemical pre-treatment and biotransformation
of wastewater and wastewater Sludge — Fate of bi-
sphenol A. Chemosphere. 2010;78(8):923—41.

15. Brugnera MF, Rajeshwar K, Cardoso JC, Zanoni
MVB. Bisphenol A removal from wastewater using
self-organized TiO2 nanotubular array electrodes.
Chemosphere. 2010;78(5):569-75.

16. Kim Y-H, Lee B, Choo K-H, Choi S-J. Selective ad-
sorption of bisphenol A by organic—inorganic hybrid
mesoporous silicas. Microporous and Mesoporous
Materials. 2011;138(1-3):184-90.

17. Karim Z, Husain Q. Application of fly ash adsorbed
peroxidase for the removal of bisphenol A in batch
process and continuous reactor: assessment of geno-
toxicity of its product. Food and Chemical Toxicology.

® ﬂ[/
%2 J VPP il /095 6 o /manih 093

Ul bazo Cublsgs sole ozl Gladg o sole soliliad

\tal

2010;48(12):3385-90.

18. Liu G, Ma J, Li X, Qin Q. Adsorption of bisphenol A
from aqueous solution onto activated carbons with dif-
ferent modification treatments. Journal of Hazardous
Materials. 2009;164(2-3):1275-80.

19. Haghighat GA, Dehghani MH, Nasseri S, Mahvi
AH, Rastkari N. Comparison of carbon nanotubes and
activated alumina efficiencies in fluoride removal from
drinking water. Indian Journal of Science and Technol-
ogy. 2012;5(3):2432-35.

20. Naddafi K, Nabizadeh Nodehi R, Jahangiri rad M.
Removal of reactive blue 29 dye from water by single
— wall carbon nanotubes. Iranian Journal of Health and
Environment. 2011;3(4):359-68 (in Persian).

21. Pan B, Lin D, Mashayekhi H, Xing B. Adsorption
and hysteresis of bisphenol A and 170-ethinyl estradiol
on carbon nanomaterials. Environmental Science and
Technology. 2008;42(15):5480-85.

22. Torabian A, Azimi AA, Nabibidhendi GR, Jamshidi
N, Nejadbahadori F. Removal of bisphenol A by us-
ing advanced oxidation from aqueous. Proceedings
of 11th National Congress on Environmental Health;
2008 Oct 29-31; Iran (in Persian).

23. Joseph L, Heo J, Park Y-G, Flora JRV, Yoon Y.
Adsorption of bisphenol A and 17a — ethinyl estradiol
on single walled carbon nanotubes from seawater and
brackish water. Desalination. 2011;281:68-74.

24. Kuo C-Y. Comparison with as-grown and micro-
wave modified carbon nanotubes to removal aqueous
bisphenol A. Desalination. 2009;249:976-82.

25. APHA, AWWA, WEF. Standard Methods for the Ex-
amination of Water and Wastewater. 21st ed. Washing-
ton DC: American Public Health Association; 2005.

26. Joseph L, Zaib Q, Khan IA, Berge ND, Park Y-G,
Saleh NB, et al. Removal of bisphenol A and 17a- ethi-
nyl estradiol from landfill leachate using single-walled
carbon nanotubes. Water Research. 2011;45(13):4056-
68.

27. Saeedi R, Naddafi K, Nabizadeh R. Lead (II) and
cadmium (1) biosorption from aqueous by the Sargas-
sum sp. biomass. Journal of School of Public Health
and Institute of Public Health Research. 2007;5(2):13-
24 (in Persian).

28. Foo KY, Hameed BH. Insights into the modeling of
adsorption isotherm systems. Chemical Engineering
Journal. 2010;156(1):2-10.



Iran. J. Health & Environ., 2013, Vol. 6, No. 2

Removal of Bisphenol A from Aqueous solutions using Single walled
carbon nanotubes: Investigation of adsorption isotherms

Iravani Elnaz', *Dehghani Mohammad Hadi'?, Mahvi Amir Hossein'?, Rastkari Noushin®
"Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran.
2Center for Solid Waste Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran.

3Center for Air Pollution Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran.

Received: 21 September 2012 ; Accepted: 19 December 2012

ABSTRACT

Background and objectives: Bisphenol A (BPA) is an endocrine disrupting chemical that releases
to the environment through effluents of its producing factory, pulp and paper mill factories, and
plastics industry. The purpose of this study was to investigate adsorption isotherms of removing
BPA from aqueous solutions using single walled carbon nanotubes (SWCNTs).

Materials and methods: This study was an empirical investigation. Our experiments were conducted
discontinuously using 50 mL of sample in each test. The variables of this study were the contact time
(5,15,30,60,90,120 min), the initial concentration of BPA (2,5,20,50 mg/L), and pH (3,5,6,9,11). The
concentrations of BPA were measured using UV-Vis spectrophotometer.

Results: The maximum adsorption capacity was found to be 71.42 mg/g. The results of our
experiments showed that maximum adsorption capacity at equilibrium was achieved at t = 60 min
and pH =9. Moreover, increasing the initial concentration is associated with an increase in adsorption
capacity until it becomes constant.

Conclusion: The BPA adsorption on SWCNT follows Freundlich-Langmuir isotherm.

Keywords: Bisphenol A, single walled carbon nanotube, aqueous solution, adsorption isotherm.
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