[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

R wl&‘_;u\;l«ai chow 5 Cud dowe
C)ljj bow Culig dq.b d‘““’"‘
FA+ B YR8 Slonis ATAY Ol cplr oslach op o 0350

S o3l bV S sl Ky Dl il 5 (20 ()

ol (S 3l

Pl el b8 oAl fL@ﬂ 8598 G (gl 2 s g e G5 M (GAS o L) dees
mansor62@gmail.com lasws Ciildg o5 S (Cudldg oIS Olden (S5 sle oy s dge OLLE (Oldans i ghos oy 55

IXYRAEREY A/ E/TY il s

s >

sl G aims Ololige (55 g Slo Sl oo 7 e 1 S0 e sl gy Sl eslisad L (S sls COSE wdal ids 5 4ine
Kis DS e s ol Aol Gt cola LSBT T sla o VT G (sl iy g Sl S e o Al
ol 0350 o (5la oo 1 SO o] Ky Gl 3 ol liiiST

ol el il sl okt eslined Satie (sls S ploes 1 (sd] S EF S Sl el al S s ) 03 i S
s e Sy Gl LIS (6 pelod Do 5 PH S eyl Cbile 50 o 0ty3 S 0slizeed Jlo i G Sy ST ol Sl 03ldzal 3, 40
LSSl

sle dite bl o JialS pH 21581 b 5 Sl S alsl Gl 5 ulad Olaj S35 b Sy Gl o LIS 8 00 OLE ol 2o 438l
o SSY ol deda Y S e K Gl 4S5l Ol ol 3,8 ooliz] alei (slo ol tslons Sl oY EIVs 5 o sl
e Mw/j/bpu@w‘,%f@,.; s s 30 o gy Sl eslisd b3 il mncilSo (gl U S oo Con T">+/9A)
Gl paly Sl eslizel L) S el Ky sl S5 0 ol ol 2 0ulilS 3 gt al oo 3l 2o 3 )3 3 pd 45 Ct L
s o L 5 1 S el Ky Gl 3 (VU b 2D sl J;;Wﬁuﬂ&;/yu@wuﬁf%

et (8 053 e 35 (Aes 3 W‘J,-i sl K (o Ol i gals 0831

Oldes (S5 p ke olSails el 0dSC8ls Jlslial cams odligy g 555 -

TS Shyesle o850 il o dKiils Hlskiwl (Jasws Cilig (gl S5 =Y

TS Shn sle ol Clig aaSiils Lale Sla e i Soilg oilige A3 s IS Y
3 S psle o8l g a5 eyl AS ) b2 ¥

Oldhen (S5 ple oKl clamme Sty g Ab)| b2 IS (6 smils -0


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Gl Soas pla s B=VY) b iy O gl inST o aol
el el 43S 13 o3l 350 s ol 658 gl kst
53 el a)5e Aol p 5 dpene Sl S el Sl
G35 e dr 3 Y peme ol BB 5 Ol ks
OIS Vyame 3l b (S 5,8 o plnil Jlad S
Oee o2 0l paaie S0 4 Sl O1 3 1,08 50391 e
OF sdoes el & 5L (ol Jlad (S 51 sdma eslin
Gl ods OF 51 eslitad Cosgdoms Esly al cpl &S 5l
STl ooV Gl gl i, oy sdes &S Jes
ol il e ol G Olpe 4 b o Sl eslizud
b S slr s Cnd 01501 5 b sla 3l 5 ealinad
Oliioes o358l and 4 S 1 3 Oliios 4 55 3550 (54l5
=STOT) Oz ahor 5l b s 3 Sl il
Sl b Ol sl 5 (0F) S5 2SS (V) Sl sn
hrs 4S5 S e eslizad I8 s T gl eaNT Gl
il s BB 5 e 3 oS Cd GlaissT S g S
03 s ay LI plad s Al O] 5o esle () 55 s
Sd pd e ol gy 4 Obulydl El 4eSS ket
el (ot i gy oy s sl oSl S ey
S e o8 oy Jls Bl 5 a8 T |
Slr 5 o Gilo 5025 0S5 Sy 358 Lils (nl sl
o3Il cad sl sl g p 55 4 Aty sl D3 el LS
el (Sae O s 5 CT L eled Ol e 3
Sl gast ghls Kly o el Lpd sk O (g5,
Sl rernly 53 257 50 s Jlie EL (5L L 5 (s
0—=F sl 5w a5 .ol (Si0 A5 £0-Ve) VL
> sl .ol (MohsScale) s 3o 4z 55 Gb 5 A5
O gl il s (3l Ol w1 o3 51 0 SUS O lan
Gl dpa gla eV O3l 5 B L bl an
O COCH S EPUF S PR T IS JVOOR 1 VR o S ST PN L
Slaal (10) el 43 S 5 slial 55 40 s 0350 B

Yoo

..... LY S sl Sy s pansilSo 9 o215

4sdle
Ehe nF odes SIS Fpene g gls Sl
3 S ol mleo iy o oled 4 S Lae 0 YT
Vsons 5355 o Cpmme 5555 o al mlo () odas
kel 035 S5 pleo g5 onl Sl ol et
AL o mls 658 cnl s S5 slse 3l eslinal s 4 &S
b mles dhex 51 Lilie mls s (S5 ls AL
Mo My (2llE mlo (gl mlo (35 s
S mber 5 3l il RS gy 5 LT
25 53 (83,55, sladnlp () Lsd e 5 Jod )
355 o BB 3l ekt W Ky IS Sl ds s 10
() L8 o S Sse ol 4 S, gbaodlsl
b K, & 3l GLL,; ol s ezl 555 sl KOy el
sl K gl o Sz sla SO Vpomo s St
563k sl K it sl K STy 5o K5 g
lize (515555 050 (1) L g o (o ekl W 05 5 Lo
035 S S5 T 5 Jpens o 258 o oalizd b
Sy o8 Sl Sl b K e
Sl U o hls a5 enly ol st a0 1) Sz
Ssd o 033 el (Y) Lies -N-N- 531 Ll S5 e
Oler L3 My sla ) doys 00 s5d> 3wVl oS
055 sy K, sl .05 ) J.:..il{jﬂt)j)'l (5 Veeren)
5 s NN 55T 5 i b G s Vsame 5
osb S S S s el 63555 3 0I5l s«
LS oo 13 el 350 S (55,5 sl esles 28
e Al e LSl 1 &) sl Bies (V)
Oay 4zl 035 w28 213 5 035t (oo J5 40 oS it
Skl Ol Sledo Wil5 o lipd Lame 3515 adal
65l &Sl o3Vl by S sl s laes @
Sl s slealiial b s 5 oo 40 ks 51 L3 s Ol
Ol sl os) 0556 LS Ol adal 550 olis
() plas b aol 5 (A A) S dsm sle o) dex

2 @/
1WAQ Gliaso / 0,182 0 losis / gan 0395 % Q —

Ul el bazo Cublsgs Goale (o2l Gl g jy ole ooliliad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Qe 5 2o jgaie

DB p 5l eslial b e 5 a8 S e s 1Sl
s 03 (ST s S g 0 gl IS e Excel
W.J@J?rb_,_;l\‘m ML 2 4 gls o 53 5 sl
Gla Dolos & O3br I paiie jlde b 5T el
o3ls 13 Sl gy 5 SO Gle 4 pes e LS L1 K
Gl Ol el (Sl LS oGl o Yoo 1ML H 55 L g ol
3 ek3 S (Gl wpel ke b sla Oy s (S
Ry T) S-SR PNE PR P
S O gl IS e 3l eslizad LG5 ole SL lale
e pa sl SOy ekile B chle el g s S
Sl 3 G Loz 5 3 S bl (Sols s aiped Dl

w5

NH,
ST _N ne
NaO,$ S50;Na

Y Acid Black &) (oland lslo o) K3
Jaolw <ol andlas
4 3l Sl S /0 s Sl ls e el g
A wlsl A=Y me/L gls clle LK) gla J sl
Sl dsle 50 Y0 ol s £l pH Slads abosd ol s
Voo mpm S b S s e Ve 4 54
oo Sy edile U sls Slale OF 5l 5 A esls I3
ol Sl gl s S S e (e s S
G et ol e Dels S i3 gl SVl
Jols oo sl onls s ) s ol w5 el 5B
el 5 eSO s b ol p il gla Jde bl
L eSO dsle o b ddaly (58 5 e 2
HGNW PR W | VR S )

4.bC,

=m_ "¢ )
T =11 sC,

oSN sl ot e S8 VU el 6,8 JLSEIL

) R
TPAQ Gliso ) / o182 0led / Pgaw 693

Ulpl bazo Cublsgs pele ozl g Ju sole owlilad

L;‘)Sé})ﬁ&)@j‘w)pHsww")ujf)ﬂ_
w&ﬂb)yﬁjﬂwyiz@jjﬁlglmd%w_
sl S0

Sy D3 358 eedlSa ey 2o

L 2o, sl
o3l 55l esbel

S Ol )3T 3l aeSs adlate 5l eslinal 3550 O3l
ki des aS sl sla il ilng gl Al ag
3l s il e 4 s aned ke O L L
Jb 3 S SIS ol s cell Y Sl 4y e oS,
S L ss Jlaie Ol 3 Sues 4S5 OF 51 e A enls 13
530S 48 3l walsl Sl U LIS ) 5 A ared L ki
ol €gad oty /N NTUS 5 oS 4 0F (s Sy
@ e e ¥ See oI LY ge 5l s S Ol sis
A3 S eslizal Ol Ol e
o3litul 3590 ol 3l g0 5 SLiaLe]
o Ol S oS0 5 eslizal 3550 e Slse ples
VUSe s ) Acid Black Ky ples sletle s
el Jgep slls o 5550 Oy il ol e3ls OLES
FAMOY il O x5 o35 CH\N, OS Na
(Sartorius PP-50) pH Ls sl ol Jsepp S
Gy ki eslinad Jlo i G H(SO, L NaOH J 4l 5l
T sk Sl il b Ky Ol Ol 6,8 o3l
oy Sl oSws Gleslinad bl 55 K, odr
L 438 e (Shimadzo-1700, Japan) UV/VIS
VS el K5 e Jsb Sl 2, cnl 5 eslind
I 03551 s a3l day el s 4 2e B PYY L
Sl 43,5 el S st oy 43 ¢l Sl 50 J 5
DMis 5 4 K Jghes 5 iliis la ke IS )
ol 31 eslinal b 2ol FYY e Jsb el ods


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

55 S
oS gdome dyo end pelan Dl ol p AL
S edr 53 Vseme il bl 0 5 e 51 (S 2l
(8l 0355 355 bl e G| e Jlgm 3l (g5 0T
hesd o 358 5 DBl a5 ol sl Y 358
ol bt 358 A e Olge 4 Jsl e an Vgase
Dot 3w G 2l 5 sl es s 358 L
o 53 oS Gt e 5y ol 15 51 e BB s
038 yasie gl oS p\! byl b
Sl e o 358 e 5l O3l (5 e VT Gl ilSe
St 5 S e S e o 55 Ailas 53 8 walin

By

0.5

q, =kt +c )

1

56l ed e 358 Lo Sl edias OLES K cadaily ol s
Sl oley 53 ol = 55 Ky il e sias LI q
st lis 53 q ke e 51K 2L e cilisis
O 358 Je XS 5 go 3 gad S 5 5l ol S1AT s

sl Cdr e oS el Al e (5l 63

L asl
3,50 Ky Bl oS Gn oles BL S oy p
axlas

C,.E.U‘«j@.h \-Y4q. ‘;vb) J.pbﬁ BE wu QLAJ J:JU
oles Ol b s w2V sV e & mg/L K 4l
ssb Oles ol sdd a3l DL Y S 50 K5 Gds s
Jols 4 ad3s YA les Obey 5o 5 Ak e Rl58 Gl

.J..M-)Lsn

..... LY S sl Sy s punsilSo g o215

5-&&5‘)’;&) B i
1 1

C_ i M
9. 4q.,b 4q,

e A=l s edd O g ke
ol chle € e S e S e O3 e
e e ol Sl D s Sl ol ele
ol by e b eis 0L Qi e S e
s 4 C o Jlas 55 Ce BEPSVINS ShaS il WY
Do Il e e sl o b sl AT

1wl (F) dslas

44.2.3\J d‘i\ DL

]
qe = KfCeA <Y’)

Sy (F) diles o IS0 VU el 3l s .S ISl L

1
logg, =logk, +—logc, ()
n

Jsboms 53 i Ol esle Jsbs clale €, calasly cpl 3
S b Qe 53 S e e ek i Sl s
nSK, 3 pS RS ke o Bl 0l s o
3R (S oSad ol dsles el 235 5 gls ot
Tl s sl O5asder o sl eslinal 3 50 SVslas
P23 Eope 4 G Wl (b KB LASL e O3l

|

RT
qe = b_ ln(kt Ce) (O>

1
b Sl doles ot IS5 0) dal, 5l 6,8 IS8 L
T .Ub\f o3l QL\:»JJ-!‘) S

q, = B, In(k,)+ B, In(C,) )

K 5 cder gles edas OLis b, 5 B =RT/b, alal; ol 55

OF) cdl Ol 655 Sl s Ol

9 oA
1A Qlims ) / 0182 0l / pgaw 693

Ul el bazo Cublsgs Gole (o2l Glasg jy ole ooliliad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Qe 5 2l s jgaie

o . = & -90mg/L =--i- 100mg/L ---A- 110mg/L
ol ‘...-*-—--A---""""‘ ..... Ao ek A

YO o
_ 3 - o
%ﬁ Yo o :'I"- - —— -
E AN 2/
-’ .1’
s ,7

2
°1 2

» -B--E-g--E - --E-- &N

(PH=Y/0 cadds YA ulad 0b3) Ky Bl o8 g9 wled 0L LS00 Y K3

b@.w‘ ol 63l QLJ..:\‘J.«Q )JpH J:Jl.n J\ J.,pl} GL&
L;\JLSPHULALSQSMJK@W\‘JX.ZQQ-}S
Al e Sl Ky Gl

Jales culb asdlas

ol el QLA ¥ Jg.& BL Ja;)ﬁl Sldlas J\\ J“’L" @\L
33 el SVslae g9y 3l edd Al gla alil Ll
ol ol 03l QL..JYJ}J.;-

585 milSe
ab\bqu.uo&Q)Jﬁb@%&'ﬁ&la)ébx;)}bg)h
Sl sl o3l LA 0 K3 55 oS (g5b Olen ol s
Sl aJ;».» D4 J‘J}a.; ;Jp j‘tln J;U.A 224, )\J.;.GJM
e o 358 45 58 (68wt sb | OIS e
J}\f}}g@d@é})}‘.%;ﬁj@;b”b}@%ﬁ

Voo
B aq
-
5 ]
3w
:,A] av
av T .

K,y adyl chale 36

LK sl e K sl clle 36 s g
A anle 53l Jylows 5100-Ye e mg/L K, chble
ol sl DL T K s 5 adyl ke b 5l Lol
Clale Ll et K s oS b Oles oo
Al e Sl K55 g s e Sl Slekil, K 4
S 453 S dalle Ol oV S @ a5 b o o
Al o 2alS K gl clle LIBIL S, ol
PH 50 ) 2

0 mg/L o5l chale U, J s PH 50 o) » Cgr
4 ool 51 S /0 e 5 03 8 g WY slapH. s
Clale i YA ol Ol 5l da 5 A 6l K J sl

3 8 e s (5 e 3885 Sl s S5 e ile L

(mg/L) &K, J gloes
(PH=Y/0 azdafdr alad 0b) K Gl I 55,0 K adsl e 30 v IS

%g yﬂﬂ%
1PAS lisso ] / o,lg2 o ladh / o 6595

Ol gl buzo il gy ale ezl g o ole soliLad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Voo a

4r

Sl oI, ao s
=

..... LY S sl Sy s pansilSo g 0215

pH

§ 1

(235 ¥4+ e 0Ly Ky Gl 018 (55,4 Jslos adyl pH L3000F JSa

d‘f;J}‘-‘ sl Jdw 5‘ﬁ 0dd dslns 6\.&}:#')! RPN

dmmge) b(L/mg)

Ky

n b, Kk R®

e

SN VA/AY V/0

INWAY

\AR +/4V
+/AA
4744 A7ANS +/4V

3l 1S ey o VT Gl LIS o a5 005
a5 anllas 3550 K, A =8 ol e s
YA B el Ol s M 5 Ve Ay mg/L cble
@ids ) elad Oley 5o el 4B S 515 s 550 4id>
sl clle gy e o Ky Gl AT 5 VAN VY
Aol j3 a8 J= 5wl cws )V 5 Ve A& mg/L
IVE Ll e 4 Ol gLl wids YA B Sl
55 68 i sb pl Ol5 oo cnlplo 35 708 5 TAY
B ) A s Ll e 93,08 sylee gl g Oy &S
Olay o8 ol p3¥ Jsls sl ol aallae (sl s 3L
S s5h o bl by ol Olej 35 5 acslee Joles
slie dos3 Ve JI0 51 5 oS Oles cosdS L ey VT B
s ol aallles 53 ol ply a3 a5l slaOley 5> Gl
Glp ol Oloy a4 pliws @ids YA B ulas Oloj 2l 58l
Ol oS Sl S5 a3 il o sl sl Sulf aralna

535 5 e ol dalss sl ol anloe sl 03V ules

A

s se 538) ol o L5 bt oy 4 Sl s VA G
oAl 5 Jal I 4y Gdeny sdias GLAS S (0 S s
o an by Jlasel 3l Caand ) ol Gl Cs
Sl polait Gl S oo s e e
'/"f\\j'/\o /2N )"‘J’.’ v::jd_:krjk‘, gk‘ U{‘Jw
LaS 53,8 o asin ool ply el s 4 (mg/g min )

Cou

Sl g Oy Gy loms 5 o cwkige 53 Y50l

s 'S Caant] 5150k J-L)L;" “ &l::.ﬁ.»:)} a&iYT RS
aS 558 o GBI Slej s ang Olo Vgems .ol Sl 0
STy Oley a Oler 535 8 Gl sllas d= 3 oI

o o Oy pke (53,8 Bld Sl ] By, 513 sl

9 oA
1A liams ) / 182 0l / Pgaw 693

Ul el bazo Cublsgs Goale (o2l Gl g jy ole ooliliad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Ol 5 2l s jgaie

OV) sl odis S edaline 0 S b Y 5b bau s K
dlie 3 pol Rash mli 8 335 (o asie (il
S 3 e ool Sl OLes 5 sl S L
Wl 03 S el O 5 ok 5 Jan i &S (603

(a)

y=-

61@%;;.;;,&!)))»);}&\.«5Qujﬁlﬂ\“ S 9>
BE axllas u'll B ‘J:«}” V.h G G.MT Cewd A 4.3.:;53 YO

(00 lawsz) Gl b oYL aids 00 ules Ol

0.898x + 1.727
R?=0.966

VA |
*
*
) VIV o
K,
on
g V5
=p
& 1o
=]
=
N
AWi o
L L} T L]

A VA B VYA , DN A AN /Y DA Y QA /¥
Log C, (mg/L)
(b)
A .
oA *
YA
s
0
R
T y = 0.052x - 0.034
AR R?=0.979
ey *
oy 4 VA \Y V0 VWV VA 7 ¥
C, (mg/L)
©
_
20
)
£
N’
=
1 ) 1
¥ —Y . oY ¥ s A \
Ln Ce (mg/L)

Sl F9x Jua () L,_«».{N Fr9x! Js (b) L@JJ}}) rap! Jbe (@)dals cobb andlas 3 yb c_\.‘o Ri JSJ»

%ﬁ yﬂﬂ%
1PAS lisso ] / o,lg2 o ladh / pous 6555

Ol gl buzo Cuil gy ale ezl g o ole solilad

0


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

q. (mg/g)

..... LY S sl Sy s pansilSo g 0215

A

T0.5

\Yo¥ V710 ARV

ol a4 ) Acid Black &) Gl 6l (6l 003 o 358 e 0 K2

(V) Sl 0dos S sdaline J goes 2l
ke e Aol 3 LIS e adSIPH el LY sens
gl o HY 05 I3 s w0 ol cnl bl (o0 1530
YY) Bl o Bl gdanl gls Lams 55 45 col O3l
Sl LS Il a5l pH 28l L oS sl 0l s
SV dsle PH 288 L oS g5k @ b (o Rl 31 )

ey JAY 4 PV K Gl LY )

O3l plewd Sllo Sl eslizad @ Ol e 1 el ool Ws
50 3l &S ol 5l sl o5 adlae 5,50 S s
Gl Joloms 53 L3l o VU e Slie (glls eslinl
Lol i osle Og bl i sy5e O3l mla
e 5,50 SO Sltle war g L S0 Bk 5l s
05,5 5 edd = ) S dl Ky ol sl e s
LS Sl nlaly 205 o S5 e S
Gl os S L e SUsd e gla o5 S 0AS L 5 eslina
RO NV RGPV

Si™ gloes S H 05 spa> 53 5 shonl glo las 5o
sl 65 o L H 5105, 88 L ol mhaw s
Sl O sl Jaall el el cpl &S U sl SiT
A sl g O3l e (65 ) ol oo e
s A Wl esls OLis s addlas s 0K 5 Jol

@8 () Wb e R pH el Sy Gl

3

ol 4l Jlad o S Lo 5 VA 35 el Ky B IS
G5 onl 5o el 4 318 adlllas 55 5e 5 25 S
s VY ol Ol s Ky Gl LS YL 5

019) Sl ol S sdalie
Sl Ky Gl L8 Ky sl chle il
o 4 mg/L 5l &K, Jl clle mlpl Locsl
S S 4 Ao QA 1K, Gl LS Yer mg/L
Sl LS il e, e 2l Rl s ,s 4470
VSJL:%.' S5 cdr ce e S5 sl sl LBl
Koy adsl wale 15 b Gds olel, il 5l asl e
L (Driving ForCe) i1, (55,5 il Js w0l ol
SL Sl s 55 5 5l s 5 S ) Slale ol
Ol o Iy Ky sl clile L K, Gl e
SIS D3l e (g ol b e O Jd
Slp pada Gl o lls O3l Sl paida 055 S
g Co e adsl Sl s &S ol saVT Sl
ol chle (a5l 5 0l cddS Ll e il ea YT
53 eV Gl ods Jsl b fowe opl o5y Jsloes
St o opl 53 &S 5,8 e e Ol bk 2D
Ly oS o) adllas 3 (Y0) C3L dalg EalS Sl
el b S b Sl eslinad L K, Bl 652 KL

chle nlpl b Ky Sl S Gl ol s 8

9 oA
1A liams ) / 182 0l / Pgaw 693

Ul el bazo Cublsgs Goale (o2l Gl g jy ole ooliliad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Ol 5 2l s jgaie

&ﬂgﬂ;wﬁJﬁzﬁﬁwmrﬁ.w\wﬁQ)jp
)Ji:-‘v\?'): u:‘a— J}\sbbSM;&gmkrjk,
‘Sﬂw&@by@jjl{.cmﬂlam;.)bl;_-a\ﬂw):
amajwwfd\ojbw'bﬂis::;&uw
ML@WL )‘ a}Lﬁ.’;ﬂlL.\ACidBlack g{.'n) u.l;- L
21 65 e K5 Ol e Sl Ol 2l L ol

RGICAR Y els & o3l Bl |=1s

) R
TPAQ Glismo ) / 0,182 0leud / Pgaw 693

Ulpl buzo Cublsgs pele ozl g Ju sole owlilad

Y.v

08T sl ol 5558 s sl b g gliee

Koy Bl 48 5l 0L sl ol lalllas 31 ool ol

Cons (>0 /A0 ) SV o 5550 alsles 311 Acid Black
Al e sllas Sl edias OLE S el s 4 V/Y)
i e &S M e 0l Ol sl Lk sl

ol s (_SLAWJQWJA..JSL?CEM(EJ)A{


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

(E9)

1. Lu CS, Chen CC, Mai FD, Li HK. Identification
of the degradation pathways of alkanolamines with
TiO2 photocatalysis. J Hazard Mater. 2009;165(1-
3):306-16.

2. Merzouk B, Gourich B, Sekki A, Madani K, Vial
C, Barkaoui M. Studies on the decolorization of
textile dye wastewater by continuous -electro-
coagulation process. Chem Engin J. 2009;149(1-
3):207-14.

3.Ji P, ZhangJ, Chen F, Anpo M. Study of adsorption
and degradation of acid orange 7 on the surface of
CeO2 under visible light irradiation. App Cat B:
Env. 2009;85(3-4):148-54.

4. Rauf MA, Qadri SM, Ashraf S, Al-Mansoori
KM. Adsorption studies of Toluidine Blue from
aqueous solutions onto gypsum. Chem Engin J.
2009;150(1):90-95.

5. Sibel KA, Ozge O, Senol A, Husamettin A. The
adsorption kinetics and removal of cationic dye,
Toluidine Blue O, from aqueous solution with
Turkish zeolite. ] Hazard Mat. 2008;151:213-20.

6. Mok YS, Jo JO, Whitehead JC. Degradation of
an azo dye Orange II using a gas phase dielectric
barrier discharge reactor submerged in water. Chem
Engin J. 2008;142(1):56-64.

7. Atia AA, Donia AM, Al-Amrani WA. Adsorption/
desorption behavior of acid orange 10 on magnetic
silica modified with amine groups. Chem Engin J.
2009;150(1):55-62.

8. Olak F, Atar N, Olgun A. Biosorption of acidic dyes
from aqueous solution by Paenibacillus macerans:
Kinetic, thermodynamic and equilibrium studies.
Chem Engin J. 2009;150(1):122-30.

9. Aksu Z. Reactive dye bioaccumulation by
Saccharomyces cerevisiae. Proc  Biochem.
2003;38(10):1437-44.

10. Ratana J, Anawat S, Piyanoot L. Performance
evaluation of nanofiltration membranes for
treatment of effluents containing reactive dye and
salt. Desalination. 2000;130(2):177-83.

11. Rahmani AR, Zarrabi M, Samarghandi MR,
Afkhami A, Ghaffari HR. Degradation of Azo Dye
Reactive Black 5 and Acid Orange 7. Iran J Chem
Engin. 2010;7(1):87-94.

..... LY S sl Sy s pansilSo g 0215

12. Gregorio C, Pierre-Marie B. Application of
chitosan, a natural aminopolysaccharide for dye
removal from aqueous solutions by adsorption
processes using batch studies: A review of recent
literature. Prog Poly Sci. 2008;33:399-405.

13. Pavel J, Pavel S, Milena R, Sylvie G. Sorption
of basic and acid dyes from aqueous solutions onto
oxihumolite. Chemosphere. 2005;59:881-87.

14. Pavel J, Hana B, Milenal R. Sorption of dyes
from aqueous solution onto fly ash. Water Res.
2003;37:4938-45.

15. Mehmet K, Emine K, Nevzat OY, Gokhan C, Ata
A. Heterogeneous catalytic degradation of cyanide
using copper-impregnated pumice and hydrogen
peroxide. Water Res. 2005;39:1652-62.

16. QU B, Zhou J, Xiang X, Zheng C, Zhao H, Zhou
X. Adsorption behavior of Azo Dye C. I. Acid Red
14 in aqueous solution on surface soils. J Env Sci.
2008;20:704-11.

17. Chao Y, Chung-Hsin W, Jane-Yii W. Adsorption
of direct dyes from aqueous solutions by carbon
nanotubes: Determination of equilibrium, kinetics
and thermodynamics parameters. J Colloid Inter
Sci. 2008;327:308—-15.

18. Selvaraj R, Jei-Won Y, Younghun K, Yongju
J, Yeong-Keong H, Won-Ho K. Adsorption
characteristics of Cu (II) onto ion exchange resins
252H and 1500H: Kinetics, isotherms and error
analysis. J Hazard Mat. 2007;143:469-77.

19. Shokoohi R, Vatanpoor V, Zarrabi M, Vatani A.
Adsorption of acid red 18 by activated carbon from
poplar wood. E-J Chem. 2010;7(1):65-72.

20. Pengthamkeerati P, Satapanajaru T, Singchan O.
Sorption of reactive dye from aqueous solution on
biomass fly ash. J Hazard Mater. 2008;153:1149-
56.

21.Yang Z. Kinetics and mechanism of the adsorption
of methylene blue onto ACFs. J China Uni Min
Tech. 2008;18:437—-40.

22. Gregorio C. Non-conventional low-cost
adsorbents for dye removal: A review. Bioresour
Technol. 2006;97:1061-85.

23. Samadi MT, Rahmani AR, Zarrabi M, Shahabi
E, Sameei F. Adsorption of chromium (VI) from

9 oA
1A liams ) / 182 0l / Pgaw 693

Ul el bazo Cublsgs Goale (o2l Gl g jy ole ooliliad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Ol 5 2l s jgaie

aqueous solution by sugar beet bagasse-based
activated charcoal. Env Tech. 2009;30(10):1023-
29.

%ﬁ yﬂﬂ%
1PAS lisso ] / o,lg2 o ladh / pous 6555

Ol gl buzo Cuil gy ale ezl g o ole solilad


https://journals.tums.ac.ir/ijhe/article-1-97-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-21 ]

Iran. J. Health & Environ., 2011, Vol.3, NO. 4

Mechanism and Removal Efficiency of C.I. Acid Blake
1 by Pumice Stone Adsorbent

Samarghandi M.R.', Noori Sepehr M.%,*Zarrabi M. % Norouzi M.}, Amraie F.!
'Department of Health Engineering, School of Public Health, Hamadan University of Medical Science, Hamadan, Iran
2 Department of Health Engineering, School of Public Health, Tehran University of Medical Science, Alborz, Iran
3Department of Health Engineering, School of Public Health, Qom University of Medical Science, Qom, Iran

Received; 14 July 2010 Accepted; 10 October 2010

ABSTRACT

Backgrounds and Objectives: Treatment of colored wastewater is one of the important challenges
of environmental engineers. Adsorption process is a key option for removal of organic matter from
wastewater. The aim of present work was to investigate pumice stone as an adsorbent for removal of
Acid Black 1 from aqueous solution.

Materials and Methods: Removal of Acid Black 1 by pumice stone was investigated. Acid
Hyrdo Chloric(HCL) 1 N was used to increse adsorbent porosity. Various parameters such as pH,
initial dye concentration and contact time were studied.

Results: Results showed that removal of Acid Black 1 was increased by increasing of contact time
and initial dyeconcentration although it was decreased by increasing of pH. Experimental data was
best fitted to Longmuir isotherm model (r>>0.98). Study of diffusion model revealed that intra-
particle diffusion is rate-controlling step in removal of Acid Black 1 by pumice stone.

Conclusion: The results indicated that pumice stone was a dominant adsorbent for Acid Black 1
removal.
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