[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

ﬁ;k&péuw‘@u,u)\“&u
D|ﬁ|h::uw|.\.q.3w-lﬁwu'|
Y5 BTV Slwio ATAS e o5l o lacd o sms 055

Fed Bl 53 (SMZ) 0sd Mol Y o 585 56 5 Y cd 85 56 al,l8
(Sstow 5 7970 adlas) ol sl Lawos

Ptz Ko aoguans (g p ke JlaS ool s T Sl etz CGhee B dewe

hossien.saghi@gmail.com las C2\gs 05,8 «odldgs oSNy (Gl S pole NP PR N Sy

/\/\/\Y/~V:uirf3.l.; WVARVAP SHGIRAVEY

e LS~

Qﬂ@j/oulfulj@ﬂ”%ﬁﬁdy@duM.;;ﬁww/‘duLf;wsjbwjdﬁidbyjiwﬂﬂwzd.uj4.:,:}
)j}f/difd.»j_(wb‘dl}';jjL«;u;nb_wélm;.,'/’L;,L:_J@V&@MHjaJ_d%;/’J;ﬁjﬁéC&@d)j_jv_»LA;‘;/’JJ
M‘J"’Lﬁ/)gu’wjf‘u‘]&‘wfj/u“’wJj"‘u:‘:‘fu"l"':’tfjl}‘bfw*bg’“é“”c;aufjawdlif/—ﬂjjj‘w’b(};&
(HDTMA-BI) ilo o o siso fozo S o [1K0 CliSE o b ot ~Sol Yooy U Y Cdij il s 4 o sl Lames 51
%Jj:,:f'u.w/ajifzeg/(@)mﬁuijwd@@@/’w@ﬂ S il o (52,0 — e g Sl anlln iy s
gl o quﬂ_rwy/’up S oo |8 el 4 L (Surfactant ModiﬁedZeo]ite)SMZu_.iCJLﬁ/Y;A?/jf)f'ujy
4'/T‘)A.Z:ijjujj4(@) JAe Qe Ve G S ‘T")J_'Ldu[,djj (WJV‘\‘)pHWwJ.fJ/JjMin»J/M‘;LAQA&L
AJU.IL:.J/J@UJ'/@JL&:JZ{wa.wﬁjwwjﬁyﬁ (j::JJ"fJ'(JL:" 10 () ‘O)waj/wj(f;’ YWY YA
S il e gl FAY = so s (5 e 5150 Sl oS il eslizal b g al5 IS 5 o s ol Sl se
wb&u/.éw_é%ijgﬁtéui.alfjQA:JJJ‘)‘Qﬁ&w@b}/pHuiAwauuduj‘u@/jé/l,J,u.s‘;agl.‘ijwlbw/ﬂyb@b tls 4l
(R >'/qu)J.M§u.a %M"L;:j?-@é:]&jjﬁjﬁmfzyu.l}&urajjjjj/J/‘}}i}Jui/Jﬁ oJA/'L_LwJ‘L.z(;(A 0l 4 'L’@L;"J:‘i/ﬁ/“’-""
’,'.A.,LJLJA ~/"Hj'/"'\/4 Lz‘}.r{/../ Wy”a@ﬂjﬂjﬂ&ydupjjﬂlguw@&a&jj&/_dﬁdyu/‘(Rr>'/44f)j
(RTZ0/981) S o Cond 32 40 sl dm o (St Jobo 1 pded ol clins o QL Guded ol o ool Caes 40 (gl o3l i
LYJJL/L;AJJU.CAJ ‘CA.;UA“;/)_AJJJ YCANJ‘}:}}JL/4_/CAA_‘MJOMCM&/YCAAJ%J}JL'J&[SJMJL;GQLA@J«AB-GJ[:J5;4%:."
ngjn’g/’cwj//.,gqx}%y@w/;zsgwmdsz,}g/,;mgY_;:J,;;ngwu:ggw/ﬁm/’ww@w
S cpder gl B codd Ml Y Sl 55 56 Y S 55 56 1g S 051

Oldes (S o sle ol il Jasms ol 0dSTEs SLsliul casms il gl 583 )

g Sy p sk ol&ls (Ll s dSils podo Cin pae cdaee il 451 b5 Y
Oldas (S35 p5le o8l iy o dSKEils Jases bl )l ol ST

Ol Sy pole ol Lapes Colligy ) ol )8 (5 il ¥

Oldes S5, pske o850 ol o dSiils Jases Codldg Ll IS (g gmeils =0


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

LS o o3l ol gl 5148 (g5l 5 S 5 e a4 dled
RS Gl (Kndles glacd 55 5550 53 2l S
S 3 g e sate s em g B sk A o3l
s iy das o)l 8 S0 ey el sy ol e b
b sk 4 gl e L sy M5 Ol sk 4 Ol 8 e
Lo 55 e S dil o s 53 D115
g e o3lizal OF 53 &S el (150l g5 4wl s s
P G A Sl Sl Ll e Ll )
Lod sy o=l pedle il e 5 S sbaslnl s
A Lol 5L el Jsloe S L Ll DBl
e o ST e S el XA IS5 .4
350 b L3l 5l e S8 T gls oS 5 Bi>
IV Sl G O3l s e S Ll S 515 esla
b 0La 5 Qingyu Guan .(4) ol etss S 4158
DA S edd e 55 51T dla s (gl anlllas
seas Bl LS s el esli W Ol b Gl g
s Siddhesh Shevade .(\+ )l o35 754 31 s 5 She
Sl g Y i 5 el 3 Yoo ¥ Jl s 0
G CLU L3 gad esli ! objﬂ sla ;.ﬂ 3 Syl
S S omb pH 3 ST Gl 0l 45 s e OLES
Bl bl gla Jo ol 51 (S O0N) clon gy s
Sleslewlcola s Gl G Jlie sla s,y 28l s
5 S wlo i slaag o ol &S Uil o plasssld
Db S B 13 Lol S 58 Sl o311 L oS (6515 2 0 54
S sl 53 oS ol s B (55 5T 0 il VL
oo ooVl ias 5 6 8 o3Il plwlis S5 5
oalizal 5550 53 92k sl oIS bl s Ll | s lS
s oo VT Gl 5 anteas Aol 2 Ol e w0 (655 2SS 556 5
S 56 sl sl 5 S ks sy G5 Jaes |
oo 3 D3 Shesliales Sy (o3l S ke |
e Ol e a0 3l o WodoVT Gd 5 aihas (gl 450
o (S 58 o3Il 3ls s 4 5L S5 oS sl sl

YA

----- s gy Culgijoili Y Culgdj 9L 2,6

PRV
S )8 5 Bl Jpame SO Ol 4 Slid
Ol s 5 olsh edled 51 30 0,808 o slug
shee Slais 3o L ol Colg 55 5,8 o 13
o b sla s 3 Oobee sla S b 5 s
S Ol a5 mls OIS S Sy Sy s
ijﬁjduqbbdﬁugwuﬁww
A GV sle Bl (1) Wi p e sla ST
iS55 o la Ol 53 0 Sl Sl odi s 3 el Sl
sdody bl Eel i wa s odd O 3 g 5 ek Csl
a8 s wling, Ly b gls O g Y
S ol 5 ek> S L3l e 5 S o e Al 5 o 55
Semd Sl e e 0L Gl o G |y b
e 0B /e chle b S 455,500 ey Ol
3kl (Y) ol 3B jhd o y Slis 2 S
Jcbﬁﬁﬂﬁﬁ&:"/r szJh,aL_,deLAgT):QLi_MJ
R e B L
St Gl gl dlae gla g, (FM) Sl o 2d s
5 b 3l ge 3l esliwl w3 T gl ST L DL
bt b s ol SISl e (SO e sl B
ol o A g (sl slge 0555 01,8 & Ol5 s
o)Ll O ol o 5 5o o2 e Sl (6]
Ol oo 52 S som s s e Sl i o8 05
& e ddome TS 5 OBl il B J S 005 sl s o
WV 38) s p el 2les & rs) ol LG 5 b
b osw S g gl 4 Sl glls bl sl e
Fo b g ool s a4y b mlin 5115 e LT ks
Ok lad gloms Sl Y sane 2 sme gla 2S5 052
b odlr Olse a5 ot anle Swdles b posue T -
e G s A L 5O 5 s s Ll
Sl Sl Gl gl Jsltze 55 b 4 bacd iy Ly, e

aphal Wil 5 e L 55 45 ol Hlde L) 0 S84 -1

by oA
1PAS g2 /7 Jgl oles / poaw 0,95

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

Ol Ko 5 (Bl s doxo

S5 Joos 150 SIS s b i ol S 55
(HDTMA-Br) &b — pssgol Jooo

HDTMA- 3G, 50 51 sslital & Yol 55 56 5ol
(23S el 5 cdale 4 b Br

(SCMC) CMC 5l 5 oS chle b ls o g5 #Slol =)
(= CMC) CMC ) il L s 25 25kl Y

(> CMC) CMC3| 5 e il L s o 5 ol -1
350 Lol s BB Oln 55 2o, T ol sl oS
P ) s Sl ol sled s AEL s esli
A e SIS s Jshme 4 Lod 2 55 S
L1y esli ol 5550 CilSGay 5w sla J gl clale 5 S
CMC (Critical Micelle Concentration ), S L s
) s ke VAL s o S HDTMA Z3l, 5
bl Olge a2 dse e v/ e an 5l 5L .
st Clale Olye 4 1) dge ke YCMC 51,508
e Bl Ol 0 1) 2 dse e Y 5 CMC
Cele Y Sode 0 YU bslss 358 0 o3lizel CMC
o sk eesls Sl ATPMANYY Co WL S S 65
Sl B8 Jaie OTL e o 55 bolest| sl YY
St 13T Glgp 53 e 5 g o 0303 g conlin [Tl
AOYNPA0) s S

Ol 3,51 Ll J glowe 45 .

LOO N D) 63,8 sla clale i ag ol chals
s 3kl 5 Sdalal gls Of glas bl & a5
oy g L spe e (e gls ST oLy
oAbt el 5l g Dl Ol 5 (Sl w50
NI

22535 4 pamie Gl Al o5 5 Sy S S ol slate
Fs 5 adkeas Sl LS e 2l Sl Sy SRSy s
) disd o3l sl 55,00 (65 5525 o 3150 4 s 0V
b ol 555 5l ssliad Ssle 55l n 56 6V LIS s &y
5 e Gl 3 4deas Jyons Gla g5 s aLL R
Jete (55 s 15800 USG5 g (VU Sl el 5 2S
laed VT Gl g (HDTMA-BI) e - p i sl
532l plnil s Sde asdllan ol (sladass )3 35 e
Ay 0301 (gla T 51 i Bl SIS anllas
SISy 5 Lol Aol Y535 505 Y o5 5L
50 (HDTMA-BI) sle - o e (55 oo 1158

Ll SN e

b Foy s ls

Y gy 56 Sl guas .l
(SPAG) 2.5 LT olass olle <8 5 51Y <5550

Lyl 5 53 (513 &5 5 s3lw e3lal I g 5 0l (sl 5

25 8 15 el al 355m b o plosil g 3l

Yodss s (X-Ray DiffractionXRD) ik V JSs

.MJL;G ol b M U'i‘ B ol ealazul

et e S WV WV i vy AL

03zl 35 90 Y oo 5 56 XRD  gosi 1\ K

Y cd gy sb s edd g8 ojlul SlS 5 1) Jgd

SlOz A1203 NazO LOI

F€203 TiOz MgO QL,:S 3

>

FAIY - YANY /70 \ldNg

Y/#Y Y/ A 4 A

(1)l 02s

ey v
1PAS g2 / Jgl o jlei / poaw 095


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

o sla p 5yl adlae o
Sledd Sl o e sk 4 Sl b sl
bl 3l ele o dols Gk edisd ol by
Saialte
q, = M M)
m

L (il esle)dalr 56 3 o5 o esle il 14
mg/g) Jlas!

(ME/L) Jsloes )3 0 wdor o3le a4l 2hile G
Sl S sdipd il el gl Dol clle G
(mg/L) Jsles

L) o5l Js 2 mbe eV

V) (g) ol g u.b— osle £ m

D3 mhw Gy Old ol Sl s sk &
o3l @J,uj;jﬂfm s rrl Gl s Jde 5o )
Osee S5 Soas Sheslinal b Jde 2 sla eyl ldiey 12

35 s MATLAB 131 o5 S 4 ot 2

ST DX
A5l e 5 JSE 4OA) b p sl et b dbad,

1

q, =k, C! )

ARPESCRSYEITE) |

Z. “ .

XY e 55
daly ol 3 S LN OA Jle 55 (04) oSSV 555
G s K S g il 5 pd S el S

EY R N Te S G W R ]

----- s gy Culgijoili gy Culgdj 9l 2,

el Dl pe 1) Lo ) s OF 51 el S i e
YU\)@&;QM.Q:ﬁ&L&\CGJ%JASﬁJTQV\‘
L OF Clor e 33,5 alh T S5, 6 03 500 o (4235
AU PN sn I b 53 (6 e il olSas Sl eslin
Slaws clle (Ol LIS s 53 b 5l g el el

OF) 355 Lo aulous

b3l 3590 S ks gy p 3

i Jploes 5 e e b I s ol s
53l e A0 S g ) 53,5 e (1004 0)
PH : Jol 2 a8 = b s aalllas 5,50 slos elil (5 5
Chle 5 (aids VA A0 Fef YY) Wl Oley  (FVAY)
RYZRLYCSrLYA SRTVA B RCHA B 5 v L | BN N VR P P
s Al e 3 e (hlesT sl e (5
gl o Ll i s 8 8 el () a sl o5
3550 0l Pol Yo 55 50 L eds Aol gls o) 535
s Ol A8 L s = e g5 54 S 15 a o lis
ol s Sland il la Bl (gl Jslme sl
St e Ot 2l Sl Blos Sl e 2 55
Of Sliwd il sanils ply oy Jskoms w33 o
S gAY =50 db 53 o sal Dl e skl Jhs &
5SS o3Il 3 ge (g e b5 1Sl oK es Sl eslawl b
aafy 5l eslinal b Sde Jags 2D 5,8 e D13 e
23,5 o el 5

— (CO — Ct)

RE (%) x 100 ")

(mg/L)olis o5l clle =C)
(mg/L) 0l ,s wliws chle = C,

by oA
1PAS g2 /7 Jgl oles / pgaw 0,95

Ulpl bazo Cublsgy ole ozl Gludg fu ole solibad


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

O)e2 g (Bl s dow

A or odipd o 5 3l Ol PH 2150 L
Gl el 5 Ol e s andls (650 sl o &S
Dy (h et

Y cdgs sUadyl chale 56 )

03,5 Iy 8wt oD i adyl chale 5050 L
oS e 10005l chle L s gk 4o
SRR T G e b Ll G s Sl s oL
(F IS8l izl

—&—5(mg/L) —E—10(mg/L) —&—15(mg/L)

(DSim 1,18

T T T T T

Foooose o Ar Y A0 YA
(a2ds ) Bb 0L

S ey 4 jhd Slo Olgee b Al adyl e adal, oF IS
Y <85

gy SU 05 AU mon

oo b e B Ol Y s SU 05 RIS L

Shad s 05 SRIA L &S ok 4 cal Sl S

S e Sl s G s s Bl Ol 0 5) 4 0/Y

0 JK8) cl e 108

——02gr —8-04gr —&—06gr =6=0.8gr =¥=1gr

A

(DSd TS

N O TR P PO Y. R VW
(aids )kils Ol

S5 U A4y ind Bl Ol el o 85 9L 059 4], 0 Y

by o Ao
1BAY g / gl 0t / pgas 0593

abC A9

e

= 1vbC,

(ME/E) 2SN Jke 3 gl Y SOl b b luieza
(mg/L) Y ol jluie: b

b aidl
R PR\ PR (i

L aS (g il il Gl oS Wil 0ley 2l 5310
Slind Gl TS aids 100 w0 aids ¥ 5l 0oy il
(Y ) ol il BFYY e s 5U aews o

YA
v Vid
)
; o
f\j\. oY
N 4 T
Y Fe Q. YT A YA Y.
(aads) Ol
pH 5t .«

IXV B35 g e 2L LY SIpH ials
Gl LS rals cde (7 IS8) ol 658 Iy 1590

,  —e—PH=4 —@—PH=7 —A—PH=12

(1S al,ls
=

-
O

Q. \Ye \I°D YA«
(aids) Ol

Y Sy s a4 jied Bl Ol5ee L pH alayl, ¥ 3


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

q,(mg/g)

Sl ol osly OLESY J}J@))AS)}I; Olea Lol std
JET-SRUC 3\ S KV -V VS B WS PP PPN PN
LS 5 0S SalS Sl o ls Goolel |5 e3s
>4/4V)s 50> s 5L R B 5wl C*J'U}fe Je
oS 5 s b sla o sl s b Je Y SE R

\/#
] -
V/Y4
+/A
/74
= Experimental Data
/Y4 Langmuir
Freundlich

CX F 5 A N Y Y 45 A Y
C,(mg/L)
PRCO IR AKTY JERY ST S AR Gt

s OLES ks 53 MATLAB 33l o 5 3 eslinl L oS |,

. (_;JI.A\)L.;: Jﬁ.&y d“JSJJ’i‘ Jde OJJLS Oslsy QLS (¢l o

dloms 3 g b 315101 Slke oS 33 8 o iy 5 R oL

----- s el y Culgijoili gy Culgdj 9l 2,

0kd Nl sl g5 gl a1 amlin >

56 b anlie ;s HDTMA-Br L eds Mol Yo 555 it
a il e bl ans Gl s (6 xe Ol 3 Y 55
MUM&‘)SW‘OMGJ‘Jdmf‘}_{;’).}456)}]9
g;m;;amcwwqj:j&u:j (CMC) cJ 55 L
AL e S e CMC SN

LA —4—<cmc =l—=cmc =—d&—>Ccmc

S O T MUY PR TR VS
(a2d5) 0L}
okt ol $la ) plsl S amlis S
o S gl e g e e e Sl ey p e
oA gl g Sy

Shedel Cows 4 gl esls (e Sl gl dde all

a5 5 oSN Gl p sl (sl Gl ol Y g

dﬁ;"ﬁ‘ 6\.& «J.\A W_,S

R? S ol ol gl ol ai ol ot
. ui’ a '3"|
N Ikl sl R R b
sl el
o[- FEY VIOAY Sy
-/34Y¥ “feeeva
IVEYA “IFAA g = abC,
‘¢ 1+bC,
SARRS <1350 ky s
AN
+1A37F YIYE- YIEY - n i
qe = kfcen
1A Jlgs 7 Jsl 6 las / pgas 0595 %ﬁ ‘Jjﬁﬂy
Y Ol =0 Cuiblsgy ole ol Lisdgfy ale twlilias


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

O)ed g (Bl s dow

MJ#D‘.J}‘JJAS%@jﬁlﬁ\)r‘jbdg-)zw
wsl el 5 Sl g8 goylol iy s a Jl 4o
@Uﬁﬁﬁ:ﬁwdeqijbRrjﬁwg
(RTZ0/85Y)5 515 Guios ol 51 ol sla osls b 2
Sl eslanal b oS 2iSly gls S ot 12 Je A S

JAJL;GQLL: \) ol u.;:)‘)ﬁMATLAB )‘JS\ (’f

q,(mg/g)

= Experimental Data

. Pseudo-Second order
NS - - - -First order

-« -+« - Elovich

Time (min)
ax s ad Jgl 4 gl S s 8 Je A S

G S S g Loy

Bl i (53 Joea L 3l il 0l G131

VJ}J} U’“’L""‘J" el wbu RL )‘ oslaiul L e ijf&

AOV) 35 8 o oslad Je 5,50 53

R = !
1+bC,

V)

(mg/L)J)bw BER SNy u..b— osle sl chale CO

oY e Ssplcb=b
25 5l Gl Ry e Fosled Jgotr

Ry i 05l g5

Ri>) Jsd B2

Ri=) e

Rp=- Akl oS
+ <Ry < shas

St gl dbe ()
laesls ol ol onls LA Y Jods s &S b Olen

ol e St dle g5 b bl 5l Jols

ok 5 pos 4z b Jgl s (Kt gl dbe ol aulne Fosled Jga

St b Jde oo @

R? S aSl = 618 (5 o el

sl sl ool jluda sl b
ANy sl St
@l sl sl sty (S S
R [++YY <[\YE k; Jsl a3
TN [+Y-aF Bl
A Yioof qe q=qe-(exp(In(qe) - (k1xt)))
45y AJ-YYVA oA oo ¥ ko P> 4z > 4l
VIYVY OIVYAS Je q=((qe"2) xkyxt) / ((qexkaxt)+1)
[+-VA VVY-Y a @)}.Li\
HAbAS TeIR VN -Y SJRfYY B
q=(In(axB)/B)+(In(t)/B)
%ﬁ yw 1PAS lgs / Jol 65l / pgaw 695
Ol gl o il Sgy ole ozl i fu oole swlilind v


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

G B e i 55 s sl &Y SOy as S
ek S (Vs V) il gla e aglis 5o 0l
ol ol Yoy 5U 5 Y wd gy 50 L cdiha sls
5o U b aslie s eds Aol Yod s 56 ol
S o3 g e S S b 55 il la e
Slayesise 5l kos gl &Y JSE Js @ Ll e sl
S a5l odsis plhw 5, HDTMA-Br bS5
Siddhesh .aas o iol3l aus Gl s, ol LS
Y ed s 5 K el s YooY Jle s 0L, a 5 Shevade
2l s gad ealial 63 01 (sla O 5l ST Gl g
5 omb PH s S )T Gl Ol sae 48 505 0L a0
OLKens 5 Qingyu Guan (V) Cl o3 5 S50l
Sl sl el b olans Bl (65, 5 oS (ol andllas s
31 0L sl plowil Yo od Il 53l 1S Lo o
SV b edS L eddlal iy G LK &S
s Hadi Nur .(V+) col asls Joane CJsi3 4 oo
LS, Gl gy p ol adlas Yood dle s 0L
plosil O SISl s 0 el w3l eslind

(A) & esls
s 0ssl Cdor ol oS Wl ok mhe L b g
ol sl 1 s s Sl 5 VU G b b6 S e
sl S sl e 65 5l Sl 0535 L
3k o oslel b 0T Gl 55 gl it 15 s S
Clr b Yl mhe pNal LS ) o B

35 Wy e 0155 o 058l 615051 5 5V

Yf

----- s el y Culgijoili gy Culgdj 9l 2,

3555 il Ll e 0l s a8 il il i Ol
OB PH 2l 3L sl s ge o3l LoaoVT Lules
G D Kls e el opl s b e SRS Gl
Sl sy 2 ooV 3 B oz s (gonsl laes 3 L3l
Sols lame 5 ghend lame 53 OBl (55, 2 el ais
S s sl c bl (LIEIL 16 S e et w HY
ool Wl oo jal el &S sl os S 10y J&LSM
FU G Dol ekl 5 il Sl5T skl 03 5 S
Ois ORI Ll jad ol gaclils 0 Y s
S Pl S0 has b s Bl Ol Y e 55 sL
Gl 05 3151 5 5,95 5 Olges Jaalal 51 36 Ll ol
Jol slaesls Cons Al o Y 55 50 655 e3lel
S ol s s 5 e meSSY due 5 il Sl
s gy B Jde 4 Cad 508 aBl el Sl
skd arale R CRT>4/44Y) 515 6 5V R o 0
sdas QLA oS ol /00 Ll Gl slaesls (gl
S ol sl eols sl oaSY n il ke 0352 o shlas
ity s Jl a s (St Jde il e JiolesT ol
¥t s SYLRT 5 Sl asl Sals 5,5l - S L]
ol 3l ol sla sl b s SLapes s (St Jke
Y aeds ool Yo 5 s s RT>/45Y) 515 Godos
> CMC Aol gy 4 jaed Gl Ol sSde i)
G L S g 51 g ol 5o s andls 6 5L S
ol o3lel iud Gl S (65 i SALL 5 ol o3l
FSE s G s sl Y Sose pl s s
5o SCMC 3ol o5 s b aglin 53> o 358 0

by oA
1PAS gz /7 Jgl oles / poaw 0,95

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

Ol Ko 5 (Bl s doxo

@L:.o
1.McGhee TJ. Water Supply and Sewerage. Singapore:
McGraw-Hill Inc; 1991.

2.United Nations Environment Program, World Health
Organization. Water Quality Monitoring. New York:
Chapman & Hall; 1996.

3. Chapra SC. Surface Water-Quality Modeling.
Singapore: McGraw-Hill Inc; 1997.

4. Park JK, Wang J, Novotny G. Wastewater
characterization for evaluation of biological
phosphorus removal. Final report. WI: Department of
Natural Resources; 1997 Aug. Report No.: 174.

5. Chen J, Kong H, Wu D, Hu Z, Wang Z, Wang Y.
Removal of phosphate from aqueous solution by
zeolite synthesized from fly ash. Journal of Colloid
and Interface Science. 2006;300:491-97.

6. Zhao Y, Wang J, Luan Z, Peng X, Liang Z, Shi L.
Removal of phosphate from aqueous solution by red
mud using a factorial design. Journal of Hazardous
Materials. 2009;165:1193-99.

7. Bekta N, Akbulut H, Inan H, Dimoglo A. Removal
of phosphate from aqueous solutions by electro-
coagulation. Journal of Hazardous Materials.
2004;106:101-105.

8. Hadi N, Amir F, Naidu Abdul M. Simultaneous
adsorption of a mixture of paraquat and dye by NaY
zeolite covered with alkylsilane. Journal of Hazardous
Materials. 2005;B117:35-40.

9.Wen-Tien T, Kuo-Jong H, Hsin-Chieh H. Adsorption
of organic compounds from aqueous solution onto the
synthesized zeolite. Journal of Hazardous Materials.
2009;166:635-41.

10.Qingyu G, Xiaozhen H, Deyi W, Xiao S,

ey v
1PAS g2 / Jgl o jledi / poaw 095

Chun'Y, Hainan K. Feasibility analysis of color removal
from textile dyeing wastewater in a fixed-bed column
system by surfactant-modified zeolite (SMZ). Journal
of Hazardous Materials. 2009;166:647-54.

11. Shevade S, Ford RG. Use of synthetic zeolites
for arsenate removal from pollutant water. Water
Research. 2004;38:3197-204.

12. Rahmani A, Gaffari H, Saghi MH, Zarrabi M,
Application of nano matrials in water treatment.
Fazaey nano. 2008;18(4):5-12.

13. Neupane G, Donahoe RJ. Potential use of surfactant-
modified zeolite for attenuation of trace elements
in fly ash. Proceeding of 2009 World of Coal Ash
Conference; 2009; Lexington, KY, USA.

14. APHA, AWWA, WEF. Standard Methods for the
Examination of Water and Wastewater. 20th ed.
Washington DC: APHA; 1998.

15. Kerr GT. Exchange of tetracthylammonium ion into
zeolite Y. Zeolites. 1983;3(4): 295-97.

16. Ghiaci M, Abbaspour A, Kia R, Seyedeyn-Azad
F. Equilibrium isotherm studies for the sorption of
benzene, toluene, and phenol onto organo-zeolites and
As-synthesized MCM-41. Separation and Purification
Technology. 2004;40:217-29.

17. Shokoohi R. Saghi MH, Ghafari HR, Hadi M.
Biosorption of iron from aqueous solution by dried
biomass of activated sludge. Iran J Environ Health Sci
Eng. 2009;6(2):107-14.

18. Langmuir I. The adsorption of gases on plane
surfaces of glass, mica, and platinum. J Am Chem
Soc. 1918;40:1361-403.

19. Freundlich, H. Z. Over the adsorption in solution. J
Phys Chem. 1906;57:385-470.


https://journals.tums.ac.ir/ijhe/article-1-132-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-06 ]

Iran. J. Health & Environ., 2010, Vol. 3, NO. 1

Performance of Simple Nano Zeolite Y and Modified Nano Zeolite Y
in Phosphor Removal from Aqueous Solutions

Samadi M.T.!, * Saghi M.H 2, Ghadiri K.', Hadi M.}, Beikmohammadi M. !
! Department of Environmental Health Engineering ,School of Public Health and Center For Health Research, Hamadan University
of Medical Sciences, Hamadan, Iran
? Department of Environmental Health Engineering ,School of Public Health, Sabzevar University of Medical Sciences,
Sabzevar,Iran

SDepartment of Environmental Health Engineering, School of Public Health and Institute of Public Health Research, Tehran

University of Medical Sciences, Tehran, Iran

ABSTRACT

Backgrounds and Objectives: Phosphate discharges from domestic and industrial waste water to
water bodies. High concentrations of phosphate in water stimulate the eutrophication phenomenon
that causes taste and odor in water, losing dissolved oxygen and aquatic life in rivers or surface
waters. Aim of this study is survey of phosphate adsorption on simple nano zeolite Y and nano
zeolite Y that was modified with a cationic surfactant (HDTMA-Br).

Materials and Methods: In This study we used simple nano zeolite Y and nano zeolite Y in form
of Surfactant Modified Zeolites (SMZs) using batch tests to adsorption of Phosphate from Aqueous
Solutions. The adsorbants were contacted with different initial phosphor concentrations (5, 10 and
15 mg/l), pH (4, 7, 12), contact time (30, 60, 90, 120, 150 and 180 minutes) and weight of adsorbant
(0.2,0.4, 0.6, 0.8 and 1g). the extracted solution was determined for Phosphate concentration by the
ammonium molybdate and tin chloride method with spectrophotometric detection at 680 nm.
Results: Results of this study show that, with increase in contact time, decrease in pH, increase
in zeolites concentration and decrease in initial phosphate concentration, the removal efficiency
increased. And the Both isotherm of Langmuir and Freundlich models (r*> > 0.997 and r*> > 0.996
respectively) were agreement with adsorption equilibrium of phosphate. Reduced Chi-Sqr For
Langmuir and Freundlich models were (0.00079) and (0.0011) respectively. Pseudo first-order
kinetic models fits well with experimental data (r>>0.963).

Conclusion: From this survey, it is concluded that performance of modified nano zeolite Y for
adsorption of phosphate in same conditions is better than non-modified zeolite Y. In general the
modified nano zeolite Y presented a good profile for removal of phosphate. Therefore SMZs is a
suitable candidate for removal of Phosphate molecules from contaminated solutions in contaminated
waters.
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