A L

HAJFE o DI 55 B39 000 M 13 9 S gusl W31 (S 39L8 3 Khos (o 3
EIFCENT
?‘552& o ol f,é@(é Plet "6}9;55 ) A SRS (SO (O Wy
C)‘j@ é&ﬂ c‘,l.c o\iﬁdh cJﬁ.f’u CJ:U.@_I &”’W a;;c)lfidb .‘
O (S psbe oKl cdaome Sty ki ¢l ST Y
Ol (S p ke oSsils lamme Sty gurtige Ll ol ST i s okt 5 ¥
Email:e.nikfar@gmail.com a\YFYYYYea: ol ol

O (S poke oKl camn by pndiga 03 8 skl

ol

Slp @) Slbl 03 (So5dse 4 JBd OIS T ¢S A5 e Tdodde
ol NS adeas b 53 O 1 oS Hlitie g5 a1 Cde 4 503,05 Sl g Olusl s
plal 51 a1 sl (65T Jasme 53 (S3 T e L5 0 A5 e 55l OSB3
N A e Sl 93 Oasken LSy 5 Sl Aol 55l > e ) andllae
Al e o1 sl sl

53 (Elma &8 5 cole) oSG gl Al o8ams baw s glacd 5o SlislaST 1 g3 (99
O350n eS| CBlE b il 53 5 A kST 5YO (Gl IS s Sls B e 5 slaoly
S 53 p 8 ke 0S¥ DY o3 gdme 53 AU 3 s sl CBlE 5 2 530 8 LY V0O
Spectrometer UV/VIS Lambada 25 o&aws | Ad s me cbile o,Sojlnl g
Sl sdieslizal Perkin Elmer, Shelton

(et )3 AN/PD Oty b 05,5n ST 2 5 S gl 51 il T 3 487 5l OLis s AL
W S 5 5 58 Oodem Ol op i ABL s Iy A g e Oodo o 1) Oleily o YL
A odalie PH=VY 5505508 LSy 2 55 08 (e ¥ Lol pan Sls 00 Ol 5 55,8008
AT aw g b 5 Ad g e 42 o e PH 2151 L 487 515 0L aalllas pl ol imees
b o Gl (85 500 denS s 5 S gl gl ol 5 055l ]y 0SS5 sl A 51)

L oo 0595kt LSy 5 S gl g Akl AT 3 47 51 OLES s () LG ]
Ao 53 Ad s e sl SOT el S o jlame Sliags 5 ST By, &S Olse

3,85 13 eslizals ) go J sine

T S soen AU g8 s 055508 denS (S gl 5l 1SS (SO 319

WWW.SID.ir


www.SID.ir

L

e VA 58 s (ol 53 0355348 danS s 5 &S5 gnl sl (65515 5, Shas sy 5

L 55l slaodi ;5 48 Wlosls OLis ot Sl . AL o0
» Adpomn & Sidnid mol o Wi
W55 & s g oo 5 p 8 S ol

S 205 sy Ad g e Sl (gl ke gla i)
Lo 53 Sl L5l & b 5 &S gl
Ll o (US) sl ol glay sl 5 oslinal codi s
dhal 53 Lol I OT 5 & plle e i L Ll &
Adgs g LS 5 a3l et ¥T & T wlo (ST
S Sl ) sl e D13 15 eslinals ) ge
© 5 68 ISE 4 by S (l S50 0l s et
o)l e Sl s s 1 ol sl g ol Jus
36 L b sl e bl S DN s ol
pr 3 dzbls s s mle 53 Jlome ) o PR
JUs 4 5 355000 YU Dby S50 42 clos 5 5L35 (i
3 JeS1n (JenS a0k Wil Jlb 5 (g8 SISl T
33 Sl Cﬁwhd&pb oo ..\Jﬂfda Ji.i O3apdes LS
S Sl 5wl 18Ty s J s glols 5
oo Jo1 JUast 51y b g 6 58 st o JISS15 5 o S 50
CLdSCsl) ST s 3550 3 uled pa,8 1) 35 Sl
g o 5 05000 5 JenS gy e

2 T Sl oy 6K sl A5l glsel O gl
DA S ojspl il o ot NT jals 5 Cods
s se G by gl b OT Gudls <SG sl Al sl slos )18

5 SWlae VY=V )l ad iy O gl STl (G gy alo

doio
S ok >FF)-YY (BPA) Al e =) el
ool S5 0 gl S50 65 b 58 50 ¥ 517l O 0 Jud
sl Masb e CisHigO2 Adss s Jsep .l

g:~ﬂ| oJJcJ\b QL:H \ J&z DL AJ}JW ‘;}Q}A

AT55 o S5 5o Sl 1) S8
Gl S S ol (55T W;| 0l o3 T A g pons
23 Fdshe 2 (‘}fbf;:ﬁ Voo gl 3 63T 6u¢m:3\f)‘ sy
Sol Adsd e o5 kot 535 (=955 Ly 5 el T
ol oo (Gley 0Ll 3 Dl Sl ad g 2SS
Adgd e O350 A5 SlaesT 53 olmial 5 ¥ g5
Sllg pla 5 0Ll 55 Jaayen dale oS Judee Ol goa
A e SN S S CBl s e asbe b
5,0 055 53 0T Hltie (F) ol s a1 OT K555 il Clabd
oo 5 S ke g lT (53 pen  Jratd 5 VBT 05
el ol e $SaS Ly OS5 b S
3 S b 5 b led e s ST Sl sl Ol Solallas
) o Bl o O 035 p 8 S S5 slilar p 8 oo 200
555 UL SUEPA 518 olul aor S1.(V)3 5l o bolous 4

53503 0% 033 p 8 S K sl 085S 00 DLl 1


www.SID.ir

Q) “_-!_-.JI

LSRG AN VT oS il 9 oo aslialegs

Spolp gl Wy Cobl T LI CS 8 ol S sl J
bl 0 63055 05 b F kS IV 5 Y0 L5 58 53 5o
33 &S gl oK Cjb Soles s S eslinal (sls

ol szl (V) S

A ——— — Lo

$°939 4{
° }7 T

dy——1

/1111111

S5 gl A5t o8 b oSiles Y IS

5 (NaOH) o wSsous 51 55 pH ks S
Slge alS s 8 eslizal Jl s /o) (HCD) Ky Sl
Loy (LD oS e o850 5t 0ol 03 Bpee (glesd
a b= L o b bl ds ol F VL ol a s
s S bl 5 -

S gl A T 3 15l el o

5 okdastle A g ey o sl sl Il ke ol sl
55 p S hadr 50 DY) sy pe Slac bl L ladipa e
S eslizad b Jglows PH s S48 a5 57 g2l J sl 51 (2
,» E520, Metrohm Herisau Ju. 2 pH o&Kens

)JL&AJ;»J..\:.:‘J}-JAJ: .v\..:r.;é'.'v'(\\ 9V c\‘);]éib;yab}.«bu

sKejia Zhang (Jiedl sea ol a3 5 &)y g e ol )3
A s s S 4 53 obaandlas Yoo Jlo s 518G
Ave Ve P GulEL Sl Jol mlal 5057 L
L ol o s Fasle » Dl ¥ 5 VA ¢/8 Sus 5 5 oa S
S sls olas gl ks el 055 s LS el g ble
b A5 s 4 25 L5 oy Sl oSS L HYO; 055
o 3 58 O Bl AR S 3 S b
)T > 4 w0 e Sl g Sl ¥ Dol 5 ST A
33 ebandles YorA L s 55 2L, s Marcio Inoue
a5 GBSy I ealinel b A 55 s Sl 4l
Jsnishn /0 Clale U AU g5 s oS 515 OLES = sls el
P 53 Sl Al gl B Cela Ve ¥ Y Sl e
5b e e Sl S VYR 3R O0 a5 5 a SV F
0935 8 o Od JulS”

5 Sl Iyl STy 5 Shes )y adlas ol 1 Coda
@l Sadsle S AU o Ddo g D3a0neST
5 0l5 Sl Sole Gadosd () o aslllaes ;e (sla pine Sl e
chle el Oby PH eSSl g5l glaal 85
Bl o 059508 ST 9 A g5

™I 9

5 AEELT alie 53 4 035 g o aallle & G o
0aSsils OSB3 T cand oBaylaST s abaiie S
5 8t 1R L s g (S ke ol Cslag,

plom 6 1 AU ey Sl sty adllas ol o


www.SID.ir

[

e VA g5 oy O 55 0595 LS 1y 5 S gl 5l (6558 3 Shoe (oo

o b 5l odaTowwsa laosls alS 8 ObL 51w o
Excel Jijle 5 1 eslizul b 05s,uadanS’ly 5 &S5 sml 35
(258 3 ot gy 25 5 ) 50

Badl

S gl Al T3 51

De Oly 5 5 askS W il 3 L S sl Al T3 5T
cabise glacble 5 pH ;5 Adgs e Cds 55 Ol
sdalie S sbolen .l i@yl ) Jade 53 A e
2> Ad gy B 53 sl Al el gD 0 g
odalie (g3b ) UMt | andl 48" sl o ¥ 51 ziw VY L, pH
Oler S35 2 S sl Al lsol 05 5 S 5 2T 558 el
oMo &S Sl sdosls Olas ¥ s 5 55 A g s ol
wWTp o alpl s el il ST sk
23 Ay Do Olje 5 039 Ol 1 e &Gl
=V Sl Jeol 3 55 et Ol ST alyen ri VL i3
PH=\Y) ap Ll 5o Adss s b gl aads A
Dl L sy (Dl 00 Dly 5 FoadS Y LSS
@S et s M BRI 5Ol L (el 0L
Sl e BT aads V0 alad Olej 55 Ad s s (gl ol
b AT AY g8 e Bl I Sl 1S S0
O35Sy 31

A g e Bl 53 033008 Sy, il glac bl 3T
&S Hbola .Sl syl ¥ Jads 3 Calies spH s

GakS I YO gla S 5y gl e Ve sl i
Ar B PO N eles sladle) 5 DIy B 5T slaoly
isd & 515 oSG gl sl plom Sl 53 4dds VAL 5100 (VY
OJaoden 4S5y 5,28 p g5 Al 5

s SLIble b Ads e baise do e ol o
ot a3 8 ool s ge 035doms 3 Jglowe PH. 5 sliags
AS Ty &S gl Jgloma il 2 55 0 8 Ja ¥e 510 D slac kil
Lol AU e (Gladgos 4 g loliag Loy Yo 05l
»GFL 3018 dite S Lo LMl Jos 31 gy 5 3 S
Ol Ol 35 @0 5 70 PO Y A B ok
3 8 gy 055548 A8y Lo AU 55

3500 denS 3 5 S5 gunl 51 GRdls T 2 s al o
AJgs s Odom 53 LT3 55 0 S 5 1 dl e opl 5o
Shaiges bl e ol sl 35 JF ey
Aoy e 3 okiag eteie bl L A e
Bt 0T @ 2l 53 05 e T 10 @ polie )3 05
W s Y0 ailS 5 53 55 S gl gl 8w 53 e 5 5 5
K0 ol L lsdrr g ¥ Ol o5 gdoue 95 5 5 8 kS
el VL pH s 5 4ids VAL 5100 Y @ &0 D
LSy 5 STl Ayl T3 s g PH on b
0l L 3 (05

P i 6 oy N A e il oS 05 g
Spectrometer UV/VIS  o&ews 5 cp,m 5Tsel

edieslazs! Lambada 25 Perkin Elmer, Shelton


www.SID.ir

qy

AN

L) C‘JA\-\.@J 0dSisls Lf‘:”h-’}-’- 6@.1.9 aalabe gs

Lls Olea @l p & Cwl e 5 ol 5 5 L)y AN/FO
Lo 3 FYNF ola s 4 S gl ol gl bow g S 11
SO FUSE 5 do)s ¥V O5ssds LS, by
Calises g0l 53 Ad g3 s ol a1y LT 3 5 puS
65.:5.\.7 .\.’iné dblf "y 345 s b= olab IREY ol
5oy by 4SSl Asl T3 oL 5l iy L
LS, cble j:S;U 2yl sy WOT o (ol O
el AT 3 Lo 5 A 5 ey O 21 S5y 2 0555

A s
LT by ag Ll 3 Adsbm Ol LS
310 @ Sl ble b 05g,da STy i 55 S gl A
A3 ANFD 5 A /A) FYVD 5 4 ) 5s oS ke ¥
Chle il b Ol o) Sl sdiasilis 8 Al

i e 059 LSy

LSy D G I il e oS A el
des e Ol pls uomes L)l OT chile 4 S 05skn
lalisee 53 AU g Odo 3 05550 ST 1S &S
VoV Gl ol s 5 el Olej S ol i U
bl pH=Y) wg Ll i o Ad s Cod> (gl aids
boks g (I3 p 8 ke Y0 Ofssta ST, adsl
Uil Csdm LS s FO 4 438310 1 les Olej il 5
S semer pde b LE S FO G e 5 Al
CEE H L ST, LS S 58 et
Al sr A AT 5

0530 STy 5 S gl A3l ol il 1

3 o8 e ¥ adsl CBe L AU ey Dol oIS
5 F S Sl oS sl Al gl sel Lo 5 pH=YY

O350 STl 2 5o (’;5\:‘ Vo osgl 55 Sls 00 Oy

1MJJ: i ‘l_gls

0 T T T

——3 5 T

LEREUOVA N g
e T L
s T =S

¢ 40 0 120

168

taassl  wlas lo;

200

(PH=V) Co=¥Ym@/D A 5 g S Oljn 2 &K gl A5l g0l 015 5 oS 5 Ao e


www.SID.ir

L

e VA 58 s (ol 53 0355348 danS s 5 &S5 gnl sl (65515 5, Shas sy 5

dge Oy ke 5> Sy Or e Ol 5 5 shS W (3l 3 b S gl 51 00T 53 55 A g s (A p3) ol 215187 (ke 1V U5
Caliien (5l ol ale 5 PH 5 azs 10

(i 03 0 8 o) A5 o a5l il pH
Y Y. 5 Y '
12 Y4/AA ¥&/AN £1/0) ¥
YA/VS Yv/58 A AARt v
YA/$$ ¥Y/AQ vV/§ FV/F 1)

433 PO ags Olejode 53 0500 Ay o 55 AU 3 s (Ao 33) oo o587 e Y 5o

N p\fI mg/1h)H,O0, (@mg/l) BPA
V2 /4% \7A0 ¢ Yidd )
V4/A¥ VO/XF ANBO \o Y
\RVidd Yo/ Y/20 e
a/y Z/ A f/aY I
\FZAN A AR /0¥ \O )
Yv YY/Y) V4/%20 Y.
NY¥ o/74 Y/A\ )
¥/ 0 /00 ¥/AO \o A\l
YY/#4 A \Y/0% e
/1 ¥/ \/4¥ I
ARV/A) \7ann Y/YO \O O
\W/AA \F Ve/0 .
100
80
‘_3‘_\
% 60
:.,% a0 //0—0—0 —=U5 _
3 H202
1 2 : —he-US/H202

0 40 &0 120 160 200

fanmo) wler yle)

PH=1VCp a0o=r+ mg/l Co=ymg/D) args Loyl 2 55 Ad b s O 53 355508 eaSTTy 5 S sl sl AL 51520 s T 3 1) auslie 1F IS

(Q\jb" Q‘j}j“]ﬂ}l:s\r'wlf)


www.SID.ir

a0

L) C..&\u\.@_v 0dSisls 6&..&}}3_ 64.1.9 aalabe gs

HyO=v¥mg/l ¢ 2 85\ 5 ) US/H)Os T 3 oL Ad s s 45l cbile 5 pH 360 s

FAMS YO Sl pha FaAS W SR s A e
0009)ss 5

e Ol 1) <l IR ST s Sde Ol SRl
YU sl ble 53 JouS g pdn IS5, b ST 6l G,
SSKen Ll o il B ple b s kil 5307 5 ede il
dmys 5 4l 1 O gl 55T sl 5 S Hlad
Gl 5 Wlg e 35 S AL el P! gles
el 5o L5 o poper ool CBle Bl S Ad S
5 Ugbe Jlo by ol 4l il Jo13) slse 4 5
OVAEL 5 Oodm Co i de )y

S sl A g gol Lo 5 AL 55 . Sl Ol  gana s b
S OH" 5 H® cad&sly ( oT Lo o L5 ol &S
bt 5o 1 T olse cdipd oo S5 0l 51T o
40 Ol s 53 a5 (310 S e “i}‘?‘:“ﬁ\?")"C)l’.‘
23 S Asls ool 4 Cond VL 4 e hipd e
Sl 4 K5 ol dr p b 4 Sl Sl 0g e

sl 4 o 2w Ogr ool 2ty LOT (ol O 5o s

@S G55 2 b A s il e 5 pH 3t 0 4
0 U s &S gaboles was e Ol aal AuT 5 ol
Adgs s adgl @l a8 s pH 21550 b Sl asein
GEall O5s5n AST s 5 S pul sl s 0T 3 I,
b e

S5 4o 9 Com

S gl Al T 5 31

2 Sl sl gl STl eals Ol Sl

L ST Gl 5l oedes bt Adgs s OsemldinS)

el T sl o8 b 5o G5 S gt LIS,
by b STy Lo 4 das 0 Ol Cund g opl 550 o0
Ol 5 Oiaskr STy ) Sk JSSs), 4
Ol l gz QYL gl S 5 s (A g3 e

Mg omly Ol s 4 SIS s ol o Sl Ol
S Il ol S T Ol 5 oS 55 JISSo1,
YO 5 5o Wdoes JIs 4 Osml sl glacls> J5

O Oljn 35500 ol ol M 358 0 L e 5 8 kS


www.SID.ir

[

e VA g5 oy O 55 0595 LS 1y 5 S gl 5l (6558 3 Shoe (oo

ol o2l YU GUPH 55 05550 48T, o8 Ll s
5wl sy g he OH oy oW Gllow )5 &
Ol 5 o3 e JeeS ks GBI, Wy ez
38 Dose fh i OMaST oo ol Jan 5 A g5 e
CBIE I s 05,k ST o8 sals (YY-YF)
Pl 02 O S g0 am s 68 ) Ul b Ad S e

035 0SS a3 Olej s PH 055548 STy ldie Lad sloes
Baad e pp 3 3 edidd 5 LIl e amys ol

2 s St SIS, 5 dbbe LS
ol dmeg S A YL Glacble O pulitST]
S S CLle LA g3 e 9l G g Cod 18
AYOYF)s 5 dal 5

05300 oSy 5 ESSS ml 3l 5l il 51

AU 4 Adgs s Cod s il T 3 VL Siyls
RELRIF e 3 RPN I UL PRy S
Ay fa O gl inST S sl B Jalt S
Gl s a2 codplotl Slisios (b .ol 0550
Fhe 3 g0 0 gralienS S s gty ASL iy foS 55
o 3 Jrole SISl sl Sl 4 e Lo

S 1 ol Sl Al (Sl e ) i il

S sl ) (6l s 51 ik il s O oS

My b oS ks SISl 15 (W)sy dals
Gl &KL Ogste dwST, Shle 1B L s 8

5l Rl Do) 53 9 38 e 5L O selllSTT 1L

sty AdsS o OmldeST a5 Sl S,
A2 58 g 5 JStn &S gl A

Soget Sl A T h 55 A Ol edlS
KA CORUATS ARPIPGR o

Soygo i) opl 03 O RKiags bws plie sdaze Sl
JEed s ol e 55 0T 51 Jolo ol o ol 8 8
w5 gladlas Yore Jle s 8L, 5 Kejia Zhang
S 83 53 Spul Al Zlgal 3,58 b A g o
Sl Sl ¥ g VA @/8 Sdis 5 5oa kS Ave SV (Fen
3l plomil O5g5aa ST Gl Gaclale b ol s e
Sl by FAGS Ave iS5 0 o8 ol Ol m
Ruo s Zhaobing Guo .(\W)cwl 5 § &) gr A 55 s
b Sl A5l lsel 3T lasdlan 55 Yerd JL s Feng
Oodm 53 1) Calibes glacds 5 5 a S Yo ulS s
Sk Rl LA sl Ol gl S gy p A e
@ papele Sl A Yo 1Sl Al sl
s Marcio Inoue .(YV)al oo 21530 55 Ad s s Cod
Ol aie) y3 S plaaalllas H3 YeoA Jle s EHISKs
dn ool 4 ls plawl S gl Ayl sl Lo g A5 e
GRIFIL 5 S FF LS s Ol oL S L
I B e e g SIS A/ 4 VU0 1SS sl A5l ks
A5 oy 5l A3l ol A6 ol Vol 5 b e
)58 0 4 2 JalS7 ) sbay

RETSRW AN


www.SID.ir

ay “_-!_-.JI

LSRG AN VT oS il 9 oo aslialegs

58 5t sbeadles 45 51K 5 Ricardo A. Torres
B = N0) A g ey CB (I5n 5 08T 05D gL
5 (FaAS A oY) oSG sl sl uilS 5 (il 505 Sin
Tl bs Adss e Gl s 1y (Sl A-Ye) Ol
Jse, S0 WA (sl 55 0L gl L5387 (oo 2 &S gl Al
LSl A 015 5 FakS Yoo 83 s Ad g A 2
Sl Ol oLl i plal S Olgea 035
P

LS 5 S sl Al il AT 5 oS 3l Ol anllas ol
il on s Ad g ey Ol 3 1y 0108 0 YL 05550
b ks ge s T3 b Ad s oy B 17 ioen
dbyly ples Obej 5 015 ¢ iS5 D) STy e pH
2 I3 5 sl S Al A g3 ey e 5 oie
b il 3 4 a5 b ST 55 135 015 51 2y A 58 e D
IS s andllans s o slas T3 55 0348 S G 4 sl s
Al s W AJ g e Cd- pl,8 Ll
US130tH20, > US35+H,0, > USi30> US35 > HyO,

23 5o ol 3 s Sl GOl VL G pae 4 4 S L
2l b Gl 3 b 5 S5 S sla b 55 axio (Slagtesn

3 5 03litul 4B iy O geusldenS | (gladT 3

oS Ol Ol5e 5 05,5 I ALT 5 (0fssdes LS, Sl
Olgea VU (A el bale ;5 05g,d dsST| 150558 00
Jld Sl LSS 31, Hldie 5 03 87 Joe JG1, oS o
2T mis sl e (YA )das oo 2alS Lasee 51,
33 M5 3T GGl Ol &8 Sl ol 208 slacble
LlF o o 5 Sl i (b A8 B2 L anlie
) OsraldeeST| 5 g o s 5 030315 ok 3550 1y 0kt VT
P )das el

23 OSapda LS, 0a 31 Sy el sla STl
()l 05T, F 5 ¥ (sla 25T

Gl a5y ml,a 5 Kejia Zhang adlas s
Pl FLCLE U ol jan Sl ) el Lo 5 A 5y
Oiasen Sl 035530 47 515 O mls O5gsds 4S5
s b SSsl Al ol g Ol GLS Wig
ladlas > ;5 Nilsun H. Ince , Isil Gultekin .(\¥)Lisw
A g3 oy S 5> Calie (1o )y 56 gy 40 55 &S
S Ly s pl 4 Ll plail S gl Al lgel Loy
oS sokn dSSsl, a5 5 Ok ST 035!
aS sy Olas @LUWVLM sl Gde 1,8 Wlg e

VUL o 28 O o118 A g8y e 21530 L

BPA+OH° ——» BPAOH’ (1
BPAOH + O, > BPA — OH + OOH’ (v
°0OH + H,0, — H,0 + HO,’ (v

HO,+°OH —  H,0+0,

(f


www.SID.ir

[

e VA g5 oy O 55 0595 LS 1y 5 S gl 5l (6558 3 Shoe (oo

gl..&‘.l.@; om‘z .la.:m s;.&\u\.g,: Ls,wu\.{.a o_gjf cli,;il.eJT CJ:N ~h.:>r.ﬂ s:..&‘u\.g.: Ls,wu\.{.a .-Uv)‘ LS‘”L"&JK Mbdli\{ J‘ Jlie gfi‘
sl gn 1358 5 S5 Ol (S psde oK s> S il O Sy pde oSl Sty oaSCils
References

1- Staples CA, Dorn PB, Klecka GM, O'Block ST, Harris LR. A review of the environmental fate, effects, and
exposures of bisphenol A. Chemosphere 1998; 36(10): 2149-73.

2- Neamtu M, Frimmel F.H. Degradation of endocrine disrupting bisphenol A by 254 nm irradiation in different
water matrices and effect on yeast cells. Water Res 2006; 40(20): 3745-50.

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

4- Wang G, Feng Wu, Zhang Xu, Luo M, Deng N. Enhanced TiO, photocatalytic degradation of bisphenol A by
B-cyclodextrin in suspended solutions. J Photochem Photobiol Chem 2006; 179(1): 49-56.

5- Mohapatra D, Brar SK, Tyagi RD, Surampalli RY. Physico-chemical pre-treatment and biotransformation of
wastewater and wastewater Sludge-Fate of bisphenol A. Chemosphere 2010; 78(8): 923-41.

6- Bolong N, Ismail A.F, Salim M.R, Rana D, Matsuura T, Tabe-Mohammadi A. Negatively charged
polyethersulfone hollow fiber nanofiltration. membrane for the removal of bisphenol A from wastewater.
Separation Purific Tech 2010; 73(2): 92-9.

7- Yin H, Zhou Y, Xu J, Ai S, Cui L, Zhu L. Amperometric biosensor based on tyrosinase immobilized onto
multiwalled carbon nanotubes-cobalt phthalocyanine-silk fibroin film and its application to determine bisphenol
A. Analytica chimica acta 2010; 659(2-1): 144-50.

8- Sanchez-Acevedo Z.C, Riu J, Rius F.X. Fast picomolar selective detection of bisphenol A in water using a
carbon nanotube field effect transistor functionalized with estrogen receptor-(alpha). Biosensors Bioelectronics
2009; 24(9): 2842-46.

9- Ingale M.N, Mahajani V.V. A novel way to treat refractory waste: sonication followed by wet oxidation
(SONIWO). J Chem Tech Biotech 1995; 64(1): 80-6.

10- Mason T.J, Lorimer J.P. Applied sonochemistry. Wiley Online Library. 2002.

11- Mason T.J, Newman A, Phull S. Sonochemistry in water treatment. 1993.


www.SID.ir

aq “_-!_-.JI

LSRG AN VT oS il 9 oo aslialegs

12- Adewuyi Y.G. Sonochemistry in environmental remediation. 1 Combinative and hybrid sonophotochemical
oxidation processes for the treatment of pollutants in water. Environ Sci Tech 2005; 39(10): 3409-20.

13- Zhang K, Gao N, Deng Y, Lin TF, Ma Y, Li L, et al. Degradation of bisphenol-A using ultrasonic irradiation
assisted by low-concentration hydrogen peroxide. J Environ Sci 2011; 23(1): 31-6.

14- Inoue M, Masuda Y, Okada F, Sakurai A, Takahashi I, Sakakibara M. Degradation of bisphenol A using
sonochemical reactions. Water Res 2008; 42(6-7): 1379-86.

15- Lesko T.M. Chemical effects of acoustic cavitation. California Institute of Technology. 2004.

16- Wu C, Liu X, Wei D, Fan J, Wang L. Photosonochemical degradation of phenol in water. Water Res 2001;
35(16): 3927-33.

17- Jiang Y, Petrier C, Waite T.D. Effect of pH on the ultrasonic degradation of ionic aromatic compounds in
aqueous solution. Ultrasonics Sonochemistry 2002; 9(3): 163-8.

18- Pandit A.B, Gogate P.R, Mujumdar S. Ultrasonic degradation of 2:4:6 trichlorophenol in presence of TiO,
catalyst. Ultrasonics Sonochemistry 2001; 8(3): 227-31.

19- Nie M, Wang Q, Qiu G. Enhancement of ultrasonically initiated emulsion polymerization rate using aliphatic
alcohols as hydroxyl radical scavengers. Ultrasonics Sonochemistry. 2008; 15(3): 222-6.

20- von Sonntag C, Schuchmann H.P. The Elucidation of Peroxyl Radical Reactions in Aqueous Solution with
the Help of Radiation Chemical Methods. Angewandte Chemie International Edition in English 1991; 30(10):
1229-53.

21- Guo Z, Feng R. Ultrasonic irradiation-induced degradation of low-concentration bisphenol A in aqueous
solution. J Hazard Materials 2009; 163(2-3): 855-60.

22- Alaton I.A, Balcioglu I.A, Bahnemann D.W. Advanced oxidation of a reactive dyebath effluent: comparison
of O3, H,0,/UV-C and TiO,/UV-A processes. Water Res 2002; 36(5): 1143-54.

23- Daneshvar N, Aber S, Hosseinzadeh F. Study Of CI acid orange 7 removal In contaminated water by photo
oxidation processes. Global Nest J 2008; 16: 23-10.

24- Samarghandi M, Siboni M, Maleki A, Jafari S.J, Nazemi F. Kinetic determination and efficiency of titanium
dioxide photacatalytic process in removal of reactive blackS (RB5) dye and cyanide from aquatic solution. J

Mazandaran Uni Med Sci 2011; 21(81): 44-52.


www.SID.ir

L

e VA g5 oy O 55 0595 LS 1y 5 S gl 5l (6558 3 Shoe (oo

25- Samarghandi M.R, Nouri J.A, Mesdaghinia A.R, Mahvi A.H, Naseri S, Vaezi F. Efficiency removal of
phenol, lead and cadmium by means of UV/Ti0,/H,0O, processes. Int. J. Environ. Sci. Tech 2007; 4(1): 19-25.
26- Verma M. Ghaly A. Treatment of Remazol Brilliant Blue Dye Effluent by Advanced Photo Oxidation
Process in TiO/UV and H,0,/UV reactors. Am J Engg Applied Sci 2008; 1(3): 230-40.

27- Naffrechoux E, Chanoux S, Petrier C, Suptil J. Sonochemical and photochemical oxidation of organic
matter. Ultrasonics Sonochemistry 2000; 7(4): 255-9.

28- Alnaizy R. Akgerman A. Advanced oxidation of phenolic compounds. Adv Environ Res 2000; 4(3): 233-44.
29- Gogate PR, Pandit AB. A review of imperative technologies for wastewater treatment II: hybrid methods.
Adv Environ Res 2004; 8(3): 553-97.

30- Hirvonen A, Tuhkanen T, Kalliokoski P. Formation of chlorinated acetic-acids during UV/H,0,-oxidation of
ground water contaminated with chlorinated ethylenes. Chemosphere 1996; 32(6): 1091-102.

31- Olson T.M, Barbier P.F. Oxidation kinetics of natural organic matter by sonolysis and ozone. Water Res
1994; 28(6): 1383-91.

32- Giiltekin I, Ince N.H. Ultrasonic destruction of bisphenol-A: the operating parameters. Ultrasonics
Sonochemistry 2008; 15(4): 524-9.

33- Torres RA, Pétrier C, Combet E, Carrier M, Pulgarin C. Ultrasonic cavitation applied to the treatment of
bisphenol A. Effect of sonochemical parameters and analysis of BPA by-products. Ultrasonics Sonochemistry

2008; 15(4): 605-11.


www.SID.ir

ARR II__!—_.JI

LSRG AN VT oS il 9 oo aslialegs

Performance of ultrasonic and hydrogen peroxide technologies in removal of Bisphenol A from

Aqueous solution
Dehghani M.H(Ph.D)}, Norozi Z(BS)?, Nikfar E(M.Sc)*, Mahvi AH(Ph.D)*
1. Associate Professor, Department of Environmental Health Engineering, Tehran University of Medical Sciences, Tehran,
Iran.
2. Bachelor of Science in Environmental health Engineering, Tehran University of Medical Sciences, Tehran,Iran
3.Corresponding Author: MS.c in Environmental Health Engineering, Tehran University of Medical Sciences, Tehran,Iran
4. Assistant Professor, Department of Environmental Health Engineering, Tehran University of Medical Sciences, Tehran,
Iran
Abstract
Introduction:BPA is a non biodegradable antioxidant that has greatly hazardous for human and
animals health. and Because of the eliminating alone fewness amount of the BPA during the
wastewater treatment, wastewater that contains BPA can be source of pollution in aqueous solution.
The objective of this study was Performance of ultrasonic and H,O3 technologies in removal of BPA
from aqueous solution.
Methods:Experiments of sonochemical was carried out with use of unit ultrasonicator (Elma), which in
the two power 300 and 500W, frequencies at 35 and 130KHz. Hydrogen Peroxide in concentrations at
5, 15 and 30mg/lit was applied. Initial concentration BPA at limits'2, 5, 20 and 50 mg/lit which For
measuring concentration of BPA used from Spectrometer UV/VIS Lambada 25 Perkin Elmer, Shelton
unit.
Results:The results demonstrated that hybrid ultrasonic and peroxide Hydrogen processes with
Efficiency 98.65%, has the highest efficiency inthe removal of BPA. The most decomposition rate
achieved at the frequency of 130 KHz and 500W assisted by 30mg/lit H,O, at pH 11. Also the results
demonstrated that with pH increase destruction rate BPA the increased by any three processes
(ultrasonic, H,O; and both hybrid).
Conclusion:The results demonstrated that hybrid ultrasonic and peroxide Hydrogen processes can be
used as a clean method and friendly environment for waters treatment are contains desirable BPA.
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