[ Downloaded from rsj.iums.ac.ir on 2026-01-30 ]

=l 2o lo OO

Ol el colpl (Sip pole olfails cailags 0aSiiils casre Clilagy cwiige 09,5 Liils 1 Slo )5 duzmo
majidkermani@yah00.Com .| 1« 45 ooyl (K pole olKiils clame codloge (659555 Slados 35 5

Olpl ol olpl (Ko pale oBiils clilagy caSiils e Cublagy owaige 09,5 bl g WS glo; Sy,
rezaei.r@iums.ac.ir

u‘).)‘ ‘u‘)-é’f H_J).C u‘;@; A}‘j LSA)LVJ‘ olj olKisls S Ja.«ooo (Wi M)l st)Lo.».»))lS Z‘;}){ ‘ﬁb Oy
hossein.salehi200@gmail.com

Olrl Ol ool pl (S pole olKtils cudlag 0aSails clame Codlagy (cwdige 9yl (cwlid IS 1 l0aS g2 M8 I3 g

Ol el ol s (Kb pole olKails (s ) dame 0aSidghy cdl W15 lge Slinizs 35 50
Fallah.sevda@yah00.CoM. (Jge cilge™)

oaS
) ML aihar Wy, (45505 SleS 5 g 1)l Jodo a4y (adgs 5150 5 Clnila 551 Jols OMLSB ibus g aie
Sras cle 4 il 02 5 Sileglo (2l (LedelS st plud Cuio o (pl Gl 3 S (oo 0l
o Wigd (o wgmie Cemy bame 4y (S 6l 0un¥T QAL ly 0 e aloz e piliand Slge ) il gl
O (sle Slony ;055 5 S IS ooy adlllas (l B oIS (o sl mb bz 2 )l 05 U]
ol T b Jsloro 51 VAN 0,5 05T, 5, Bl 3 (6,05
Sl oyt S sla el Sl 1S S Wby J1aSL 5 509) 3l 4l om0 28 addllas (ol )3 1) b
0/100) Cil> 590 5 (aids 0-VA+) wled yloj o(¥e e g Vo B+ YOMQY/IL) K, adgl clale (-1 o) PH o3 5
20,5 o 0595l g S sl Joo bawg gl coles 50 .25 1,3 aalllas 5540 (+/+ 0~ +/# M
10 el s 4 4iB FO 95 S 65 W iles SS9 j09 Jols ploj L ol 4o aaidly
0/100 Cil> 340 ol wles yley o Joleo PH o oo ;0 AR g FA Jolae w4 oS5 g j04 3 S
A Joo 5l 5 (St Yolae 0509 Gllas fedaig b Jaw b 03l 90 40 sl p gl Oldlas ai Jol> «/f Ml
53,5 (0 S9m SHe P90 420
F50 VA 508 551, S5, Bdo 0wl (o (6505 O Glasilony LS 5 35 a5 ol (LS S g S A
Ol )3 655 O slasilony pobie lio 4 a2 gi b (plplo Wigd i &)l 0 az g5 B Gl s 5 il
Sl 18 eslaiul 8,50 ol Glo Lz 51 (S5 e ¥ B> o1y uyiws (0 5 o5 mlie cpl Glgte

sl Jslre ep gl oSt VA 508 5251, S5 105505 S Wilony 1S g 105y o rlaw i il o3l wls



mailto:Rsj@iums.ac.ir
mailto:majidkermani@yahoo.com
mailto:rezaei.r@iums.ac.ir
mailto:hossein.salehi200@gmail.com
mailto:Fallah.sevda@yahool.com
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6%9%&%&&&.)&%9M5@.|)Uw)ﬁ ¥y

N0) el 00 alool ALl Ceard 3] o 5 e o 45
059 0 &5 Conl (ornbo slo g, 51 (S0 (2YL LS (VP
55 on o3lial a33l] slo banos 1 Sl a8, polite o
y T olse 5h VL glo cdale (bpdy codb als
220 595 093 Sl 1) Coagemne @dle aST g0y il
o 05,5 LS o b sunYl Cix Lol el
S SVCINC JENE BRI N SN O
ol g sy Sl JeSe S 4 deSgie slo
OV Y Shse Qi Glime 5o 5Ly lo 095
iyl o3l g0 Jamilis YooV o o o], Ke sOSMa
o le g la,S GLET S ails sle gy e caesd
D ohows 551, St gl K, Bd o |y s
aallas ) s 59,5 wsypt ] sleslons 511, (RB5)
Gl el fo,F sl S als (cle atgy o5 ols ol
alble 5 calie (S5 sl Sl Sl sl sl K,
SIYY Jle o ollkes 9 Kyzas .(VA) el o
oolainl s Sl Bis (gly ogpd sxio wlasly
lin gl andllas o )Ien 5 (6 w0 Cpizen (V) 50,5
Sy B> 0 (6,505 sl wilewy jo5s 2L Glgie b
aisls ploul  lus S OB 51 VAA 50,8 05T,
S L s s epdle yols aslllas 43 a5 (Y4)
3 o5 el 4585 B sy 0,50 5 5 S ey
SN lo Wlowy uSL g 00 2LS Glo O3l
ol BB L S b s JS 5L o 55
L aslllas ol o )ls syl cemols ROSA Damasena
S5 W Gloslony S 5 00 Jl (pu)p Son
& ol sl Jsbne 51 VA 5o 581, 5, Bis
by orws 5o 5 Ol ez (g Q3> S e
593 Jro byl ST (ires ol plnil Vb Jeonnsly
et 3 ooled ey oS5, adgl cdale PH Sl 3l
SLETIY

FaS1E oL ] 50 aS 00g o2 g9 5l anlllas ol
308 9551, ) B 50 625 W slo wilowy y09
385 3 (s p 990 (s lie SALSL 51NN
Sl gatin jlade o5 3> 4 sl pol> (6 aslllas

Email:rsj@iums.ac.ir

doddo
Lls Jdo & sadgy 5510 g Sz 1S 51 ol OMLSL
s o ) OBl ahat wig; ()55LsS LS 5 (o
e ol Cais mlo ol le oS
cde L) LS}L*” °rT 9 LS}L‘”S)‘° WY SOV-) ‘L5'~|‘:\'é ‘Ls)‘l.wfxélf
i aloz 5l () (ploand Olge 5l alize glgil B pan
Cony dame a0 Sy slo san¥T BasSs ly o5
Oloie a Flud Cato o (pl H0 Nigd o Cguse
=) wiler S5y eanSadss glaasly S5 5l (S
05 @lerdsn HST (K sle ol (T
Vb Slasl> L PH e oL g YL (BOD)
polie (So3glom OamlanaSt ply 50 Gizes )l
BB Ol 50 1555, ol o5 Jlows sl loie s> wiies
Jedd o 45090 (0 )95 H9ee 5l wle g 035 cnaline
Yl (sloanl,d 5o 5 a0s (oo il |y oS 55igid
plsl jo ST (e85 Gla Sz (S So S
o el Jsge o Sl gt w18
o (ed 4 gl oo (0 [l 5 (il (39l
sl alaxde LB Conl gllo al3S5, glyil Bis g als
S 90 sl o lailinl (28 5 Las oL (A-Y) wies
SHSiio 4y 4z 55 g 0k pdy sl O 3o 4y Ol allss
O 10 8525 Ky (gilwlaz Jolae sla g, 0,5 0 a8
S5 silelar Sz Yo S L bt by, ol
WSy b Gy @ Sy e 4ol (o0 5902
oo abal olad b g (Sopd slo g, by Yeare
.\.Jy 9 u—*—’l’ QLO\.\.;‘) A/Lg EOERt. S )...L:.: @M as .39.,..4
-RCS (_glj.g o oolaiul <5L‘°u:‘9) O )1 OY V) ws
Slasil 5 (Folo sl anjo Ll oie wl 8 b,
e gy Sl ols 3 Bhe o Glly 5 ondy
Seals jelaie 4 (VF-VY) ol 48§ )18 a>g 5,50
ol e Q3 8L gl ol B abal 4 e
ol O3l 59, p sl Slallhas TSl sads plowl

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6);g){fétbdlw)¢%9)&mﬂ>’@‘|)lfsw)ﬁ fo

axdllao é),.n&) Olasine - J,.\q

Reactive Red 198 Sy pb
eI - b‘. IN[;‘:.“ "
Levafix brilliant Red sl b
C27H18CiIN7Na4O15Ss el Jgo 8
BV (Use 2 255 Js¥9 039
OYA (ol e ) Slas zgo Job

G5 W (s Al ye 55 geme la S5 (A Y IS
by x5 W wlewy JuSL ghv peal (@
che uyai (@ CEM) (g, (58 98 Seo
Sl sSs Soe g 25 W wlowy o

SEM) i,

aaxsly

Email:rsj@iums.ac.ir

Sl (55 I (slo ol IS 51 5,5 O sloailany
plazl 03,5 laz 5 3Ll Sl G g 0B 4 (LAE
@ Bl b g S, g A S et ()15
Liogs oo 0,5 09 al> e cpl 50 el j0 j04 O jge
Yoo b YO osgame ;0 ASTM 5 lustenl sla S
SV B0 e o shoo */¥ B /Y0 ) yiog,Sa
S N clasilany raSE Gilr s gl
Foog¥Wer Glo ol az )0 50,55 )0 5L 5l s
omgodly I cele Y Sas ol S mlhax 00y
Sliglosloge 5 Slows ;53 (29, 40,55 5l &l
sle Jolowo ol plonl Alflas & g0 4 Q3> o sl p
ST, K5, Syl Jglme §l cilizee culale U o ool
Syge ialeyl ;0 g ol ags yo--mg/L VaA 0,8
dged ;0 S5, onilendl cdale yiowiw .28 )5 18 colanul
Jsb o 3 UVIVISiDle jragisy 2Sl 5l ool b Lo
Jsep 5 olasin (V) ai el )A NM £
I reai 9) Jouz 501 503 551, 5 olend
P9 S ghe Gl 5 65 W Gl
295 S9N SSwg S by (65 O wilowy
Ol (@) 5 (@) () sy ) ) Jsa 0 SEM)
VA 8 ST, ) Gds Sl ol ol ools
BB X KOS AT A i Loled sla oo
calizee gla cdale (YY) +) oyl pH 0dguste (A 8o
gr/100 ) Lil> 548 5 (YOO« V- 5 Y-+ mg/lit)
S SliglesT alosl b (+/+0 o+ /Y o+ /Y o+ /¥ (+/5 CC
b fel)ly 5l plaS 3o (o) S 285 3 (o) 0 990
(Jols ey ol arsls o5 ol byl b S0 (653 (¢
Je Saled 50 5 dgr ol 590 gy ke wasge PH
g el Cess a4y b Q3> 1 S e Gl i (S
el VA 508 58T, SO, Qa0 D3l 9o LS
alie b 55 (p gl Joles Sliglojl aings 3 auylie
2595V D3 b s s b ol Lo e atngy
A adllae 550 b D3l 51 Sy 0 55, 2 @ty s
S elel osliiul 3)50 sla Ay, ads 288
el oMol 5 ol claglesl (6l ol slods,
oSS a4 Slislesl 5l ol b (YY) ws,5 aalys

S B NELPRIES Y = (= T

1PAP Ll e Y o yloi ¢ 1 0590 Cuodw 99T 0y alno



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6%9%&%&&&.)&%9M5@.|)Uw)ﬁ \d4

oad ool plias ) Bd> L5 69, » PH 56
Bi> o5 PH 28l b aS 50,5 o sumli ool
lp adllas 550 a5 age PH .l o 2alS

05 S VLl Q3 g0 50

Bi> LS e 55, PH Ol 3627 Jloge
5 MIN Jog slp ooled (lo3) VAA 50,3 45T, K,
«+/f 9/100 ml L3> 540 FO MIN S (Gl

yomg/ll &, clale

2B dds 2l 59y p S5y adgl cdalé S
Sy cile o i b Bie LS 5 5, ) clale
osle Jlaie g PH= Y 0 (YO O+ V- 5 Y- mg/lit)
0,8 oy ol ley o (4/F 9/100 ml ) L3l
Bi> bl 59, 2 ) adgl cdale 35U 5l Jol> mls
bl sl oad ools LS Y loged ;0 VAA 30,8 4051,
oS ) sS4l o 2lS gl cale iyliel b i
2 e Shee YO SIVAA 503 9351, S5, clale 2l B3I
Wlowy JuS1 g )09 59, ) 3005 o Voo 2
AL AYY WP e p a0 K, Bi> 5,5 O

8l hals T YE 4

Email:rsj@iums.ac.ir

b g1y K5y Bl 2l 69y 2 ol U
o 3 b 5 ke byl 5 STy ey A
P i Sepe wibiee i gbanld gl
sl o ke STy el Gloj 4 Gl Slilej]
VAA 5038 58T, S5y i el (ley 536 Y loged
a0 (o0 (LS 1) 655 O iloy 1S 5 500 (s
o ol aiBo VAL @ aids 0 51 ules Loy (S
s s ey SIS L g andly al3dl e i lewily il
Sy Bd> (e i (alple b (o0 G0 Qi
a8 7r by o555 IS lasleny jo5: 59

obos wilae <ol Loy o1 5l e g ol aTys o
dbmwrﬂgbdj)fixn]aﬁb)yw)odéu

100
80
Y
e
Y 60
3
9 40
= +).>9.‘1 olenily
20
0

5 15 30 45 60 120 180

(aido) wlod' yloj

K5y Bd> 2l Glie 595 2 oled Gloj ;3 0) Hloges
<+ /£9/100 Ml L3l 590 PH=Y) VAN 5o )8 45T,
(Y0 mo/L &, clale

08 gSly Oy Sd> 2, 595 2 PH S0
25 Jsle adl PH 5 asdllas Gas L )AA
S g 0e bwg VAA 50,8 ST K5, Bis>
o PH L o550 sle Jalona ¢35 O sloaslony
yud 0 88 e YO ol cdale o (Veg V) oyl
Oley 50 2,5 (1F) Gl eole 51 ol lade g saxYl
Jolo gl ¥ jloges )3 .08)5 J1 3 (o) 2 8590 « Jolus

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6%9%&%&&&.)&%9M5@.|)Uw)ﬁ fv

@S Ol 9, 2 @3l 90 Dlpss 236 :F Jlages
O3l 590 PHEY) VAN 63 4251, K, B>
ol oy Yo mgll - &, clale -/£g/100ml

i Sl (o) ShZ S 5 axdllao

P pgd 4z ) 5 QI Jol Az (St slo o
ol b L3S pgo ax o dolrs 8,5 )18 axlllas 5,50
coyo 5 ail i cilbe 2Rkl sle
O Glaslony S 5 00 Glp ol (Sen
05 R%= 11239 g RE JAAYA L s o 5 4 65
FeS g 0g ey K5 Ol Saiw lplo
S 3 pod az s aolee I (655 O slavilony
G pgo Az (St Juw O el jo mled o0

O PR

[ ] Silowny yinS >

] loy 091

/”.’/’
-y =0.1676x +0.9734
3 R?=0.9991

30 60 90 120 150 180
Time (min)

08 ) pgd Az 0 And ol Sl loged =7 log03
SrS W Gla wlowy S 5 00 Lwy VA
mo/L &, cdale /£ 9/100 Ml L3l> 500 PH=Y)
MiN S gl g & MIN Jo5 6l wles by YO

(f0

LS5, @iz pronl ooir lr iprgnl ¢ adlle
Je 5l (655 W ladilonny yiuS> g 09 5l colaiul
pispl oS eolaiul mdaigd 5 SV Qi slo
FuSB g 0 abewe) AN 3 giST) (S5 ol

=

od oo b oS a4 65 O slanilews

Email:rsj@iums.ac.ir

-------- Linear ((wlouwy ywwS>

Linear ((wlowy jo9y

100
N —.— sl e,
—}13 60 W 0 (bl
‘@ 40
<
~ 20
0

25 50 100 300
mg/L S5, adgl edals

2 o8 Sy SOy adgl cale Slpss 50T Slages
0/100 Cil> 590 PH=Y) i LS Gliee 9,
S Gl g e MIN g sl oles ey o/ FMI

(fo min
Sy dis 2 g9y p oSl ook lade U
3 Bde Ll 5 ol jee b A 0,8 ¢S,
< 17) Sl sole jlade 15 i b canlae 890 piac
5 adl clale s PH= ¥ 0 (2,5 <10 /) /Y o/f
Soges b owyp Jolas ley 50 YO MO/L 5, eob
$9) » 2l oole jlade ;53U 51 Jol mls LS oY
L Gds o) a5 050 )5 caslive alil o0 Bd> o8
LaS gysb a0 Wb oo il 3l il oole jlade i3l
-/ gr/100cC « - /-0 gr/100cC 3l Ll je8 ial38!
W sl wlowy S 5 3 53, 2 K, S
LAY QL XE 5ly LAY Y ey 4 g

il e iyl

100 -

0o
o
1

(o))
o
1

H
o
1

(1) dds lyl5

N
o
1

—a— 99 olessl,y

o

0/05 0/1 0/2 0/4 0/6
gr/100 cC Wil 390

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6%9%&%&&&.)&%9M5@.|)Uw)ﬁ fA

SEM ,glas jo am0 o plis |y o] Jisle jo 0950
0 oS 7S zeos bl ks lo Jlw S S
Sl 5l o ol sl ol canaSSy ol e a5 wigl
Al o ols

PR el Ky Bde 2L 9y 2 ol U
5551, K5y 23z (59; » eled Sloj 3l gy AN
o Ol (5 slasilons jo9 Lawgi VAA 58
Al by aids Fro ol 4 o gloj 45w
309 yS B g9y adllas jo g ail o ae 3 FA LIS
Ao YO Jolss 4 oy loj 65 O slasilony
sle sl bl ol (515 a0 A SIS 2Sas b
ooy 5l adsl = pe 3 culed ol Gl b anlllas
ol 4 90,5 oo atd] s 5 0391 F @y iz
Tzl 3 (ewigd i) ous¥T Bi 5 dagas s, (o0
b oasl als le cusdS b gyod 4 Lol wodgy gy
ol 5 GBUeny ol sy (oo Jol > 4 oS
Slod wode adgl Jolye 3 g lal jo oS Cenl s
3 iz el gl ( JB (Hhaw slo cole Sl g0l
B oxbs sl Cules cley SoiSS L Lol a3gy oy
Vg (oo axlge JSie b o ooin¥T Ld> o onile 3L
O oyl g, Jds 4 wlg o el ol aS
@le 0395 9 dal> L3l mhaw  onisgd Lo (sldgSse
Sy Bdo a5 ) Ses g Khaled adlas o (YY) wils
ool 03,5 ooy Jy Sy s |y (2 52T,
aads £ uled pley cudS 5l e ) Qi iSlas
o 3 oz sle Cole v 1y ol e g (318
@l (VF) clon S ke loj 5l adsl Sl e 5o i
35 VA 30,8 55T, 5, B 40 GUINAZ Loy aslice
(YD) sl 00 3155

o8 981y Oy Sdo 2 69y 2 PH U
2 56 Goyb 5l a8 ol oge sl,g3S6 5 PH 1AA
Ao i anlB 0wy oo (5L S5 sl
Al odnl Canay gl wlal 5 Gadss ol ool
Ol b 5 a8 5 5 yp0 (PH= ) ol PH o Ci
o oy opl ade il Al pals i oIS pH
s s VL PH olie 5 a8 wsl s ol 4y Wilgs

Email:rsj@iums.ac.ir

45 dgad (o0 Sl glig 8 o 5l /4708 g - JAFTY
oo N wir Jae s et Sy
Cix Joe g0 gl asl o0 Sy ol Jols
29 §lp addlle 5,50 55 0,90 50 Faig)d g eSS
00l &LV Joaz )0 (5,5 W o wilowy S 4

ol

1.4 -
o
12 -
1 - [ 4
] ‘
& 0-8 - P y = 0.9753x - 0.4206
& 06 - o R2=0.9447 e
=Y y = 0.8046x + 0.2814
0.4 - R? =0.9606 u
o2 4 Linear ((wlowy yusSls>
O T T T 1
0 0.5 1 1.5 2
Log ce
23> lp ENgp i pgnl Hloges Y loges
0/100 Ml Cil> 590 PH=Y) 605 O wilows
1585 el eles oloy YO MOIL 5, clale o /f
(fO MiN ;s sl 3 #-min
2 Tdig b g p5eSSY Cda Jae 9o sla yel )b -V Jga
W Siloy S g 1090 sl 0 addllas 090 5 8590
xS
25 Joe Tligyd Joe _
K Om K (St
R | Umg | mgg | K I | mggiumg)
ANA VY VAN «/Aff AN Yy 2%
/Ay <[-YF o /ag. <A-¥ &S FeSL
3 , 3

FunSS g yo9 saigei SEM pslai ow)p
Soilony ;S 5 )09 o 15y (G LckiLouny
Ryl o odalive SEM jglas sl oolaiwl b 5 u5 oIS
&l ales gl s S 6, slosilonsy ,35y SEM

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo

Silowwy yo93

Linear ((wlowy ;991



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

"'6;9W6Q&M~)°%9M5@.‘)U6‘“)ﬁ fAa

boasdlas ol o ol oo Jol> 50 lad Saii
o oedd ods Ky e oKy adgl clale ol
Sy Bl 1S lgie 45T (6958 4ty e ol
wls (V) asl oo K, adel cclale 5L e
g i L 5l eslaal o (Ve +A) AMIN asdlas
clale olidlas ol flis 50 )b guST, ) Gds
Sy Ky Bd pliee ri s Wb o0 GRIP
33 9 (APA) (6558 wloms yo93 15 VAA 30,3 55T,
51 oslinal b (AA%) 6, sl ailonsy j3gy S
BB s yias 590 50 9 del Cawdy L3l 0,5 ¢ /F 90
o aily o ol ol csalinn K, Bd> 0 >
Sy iz slp i Qi e Colu (0g (w i (o
Ol 4 g o 3l (e (I3 L G2 al3l il
Sl o alie @l adlas o (Y¥)cw! YL
25— 9y VW e oS i leadl,
£S5 = eSS e YITA Jolee o6 S oy
oy (Vo) od Jols it 06,5 +/F 500 L (LAYIVA)
14 @T }J‘) &) RS B asls ol.:f Jf)é% ‘5)‘)5
Sl je0 ulidl as ol las L SKes 5 Ll Lawgs
U o (29 3l g Bd> LIS il el (3 5]
ol Omizan (YR) 058 o0 b S0, ol Q> )b
iz ol ol 00l 0l L Ken 5 GOK Lawgs zls
Rl s Cigin Q3 a0 lEl a5 oS 158

(V) 005 0V o gSTy o 5y Bds ylenil
D3 pgs a4z o Aslee ip gl 9 (Subomw ( axlllan
oo g ails alBislesl slo solo b oo jlows ol
Celekli S Vb pBisle;] sl eolo b ] Ko
sle 1, Spirogyra majuscula > e
ooliiwl 3,90 ol slo e 51 VY e 508 45T, B
30 @3S pg0 az )0 dolas aS W58,S caslive g wisls I3
ools b g s @l S sl Joo plo b anslas
58T, L St LT (YY) o)l aBisles] sla

Email:rsj@iums.ac.ir

035 9 033 e )b shld i (65N slasilony
B s D3 g 3 (OH) JouSg0m sl
el PH jolie ) 5 0igd (0 S5 gl sl J5SUse
5 i o)l o Sy iU adle il
G adp g ol ool e slall
bS8 9 Sy slo ol 598 Sl S
anlllan o 355 gn iz Cud s Sl el igsls
S I S N Y D UUL O IP T
Jslome PH latie 51 5e Sl calie L3l Lawgs) AA
Lo N sl wiim iSTas a5 (g 4y 1o
00,5 Jols ¥ Jolao PH gly (JAYIS ) o, 5 1y 0,5
Yakup adlas 5l Jol> gl g cizen (V+)
551, S5, B s (Y- ) Celekli 4 (v- - V)Arica
g (o0d Dol g (og) (2B ogr Lawg VY 38
SSlas aS sls oles Spirogyra majuscule s>

YV ,Y8) adl o sl Yl PH o Cir g i
bl iBde a5 59y 2 S5y adgl clalé St
7 JUE! Jaily ool o 5 ¢ Jslons 0 00 VT 4l
210 Jslowe 51 0oV Gdz olie 59y 2 53k b
ou¥T gl clile il a5 el o 5l Sl mls
75 JIs @ a8 035 (e anl QLIS alS e
chale o S5 ojlail 4y 5w yiws BB i sla cole
sl Bl 3 L K00 g 3 Al s oS sl
Lol Joloe ;o 1y ol aidly alidl @i o0d)b
e iy 9 Sl S5, sla JoSge VL ke
Jsloee 9 dal> 5 (oo o2 JUI Conglie (9508 42 0392
Sodyb gl cbale Al L ol pl anled (oo alde
altas cnl 0aisS plo @b b (o Gl S5, i
L g ols (Kn (6999 chale 4, ) Bds a5 wiil o
5 Wb oo pelS Gl SIS S, chale ol
Jolo 5 omb adsl lo clale o Bas SIS o iy
o cdile b gl Jolne jo (puSe Sl ) 098 (o0
@ oy it M) o sl Ky sl JoSdse
(o 4ede Jolome g dal> 5B (o oy JUH Canglio (g9
S5y iz cedbadg cale gl ol ple anles
Slows H391 2D anlllae ;o live glis .l (o0 SR8
LS 5IVAA 50,8 5351, K5 Ba> 40 (6,500 sla

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

'"6);9%6B&M~)°%9)MB@.|)UG“))€ IS

sor oy bl ol Sl ik ol allie ol
Gio 55 55 O slosileny Sl 5 39 LS
" T sl sl 51V 50,8 5 TR T 55T, s 5,
5 oy ol axly Dl slil oBiils oRiils Cgas
SES g ol Sale QB ang a5 wSk oo ITAY Lo

25l oKl 1 sle coles 51,

Email:rsj@iums.ac.ir

St 45 018 iS55 a5 oL j0gs aliwgy VA ]
(Y1) WS oo Goym 235 pgo ax o doles I Qi
P ey VA 03 5], K, Sl el
5 (D) (Swor cupo b xS slawlony
coye b g W slaileny S alws
a5 Dgel (o0 S gdAigd Jow 5l (4/AF) (Sen
Crog uz qliyd ol Jae e cwls S
S,y e p gl adlas mli ablae S, Cix Jols
oald aS olo lis e yy a8l S lawgs ol ol
@S (M) 05 (oo Sl @dig B p 5ol 5l Jol> sla
Bi> 3 @r e S 2L oy n 0 alie
V) a5 o Capnss gdain  p gl 1 5 olih LS 5

S5 W ladilony S5 5 j0g aS slo ylis s
G LIS ol oo VA 5oyd 53T, K5, B o
S 53 A BB Sl e 5 425l g 0z
@S alise slo ke ;56 ) gl igh iz
9 99 by VA 0.8 92351, S5, i cud)b g Sl
Laxld ol as sl plas ¢ (6,0 silowy S
S5 Ll sl Gl 3l 53 5 s e il
A0 Gaw Ll oo Sals san VT adgl clale 4 pH
bl odlr ol i byl o5 cal o 5 S b
il oo Gl ol 590 (1als b g oan VT adgl clale
Tdwg 2 gl o 5l Jol> sl ools s bl
a0 4l Jow e (S OYolee S o CS
3 981, Ky Bde anlp S e o S e
31 VL LS 655 O wilowny ;S (69,1 2A
R 5 o 655 O Silowns 39 (23> 99 52 g
S5 dsd JB 5 5L Sl 4 Qi LS ay ul
A oo Hlad 0g5 GIVAN 568 5281, S, B> o
2GS W Gl A el plo 4 azgi b cnlple
B 53 1) geywd 539 Ol e ol Glye L
Sl B eolatwl 8590 ol o Lazes 1 Sy sl casY]

P gy

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6){:%;)@&5&43@“{)&%3”5@.‘)[56&))3 o)

&bw

1. Trivedy R. Pollution management in
industries. 1989.

2. Routh T. Anaerobic treatment of

vegetable tannery wastewater by UASB
process. Indian Journal of Environmental
Protection. 2000;20(2):115-23.

3. Ali M, Sreekrishnan T. Aquatic
toxicity from pulp and paper mill effluents: a
review. Advances in environmental research.
2001;5(2):175-96.

4, Daneshvar N, Salari D, Khataee A.
Photocatalytic degradation of azo dye acid red
14 in water: investigation of the effect of
operational parameters. Journal of
Photochemistry and  Photobiology  A:
Chemistry. 2003;157(1):111-6.

5. Golka K, Kopps S, Myslak ZW.
Carcinogenicity of azo colorants: influence of
solubility and bioavailability. Toxicology
letters. 2004;151(1):203-10.

6. Mozia S, Tomaszewska M, Morawski
AW. Removal of azo-dye Acid Red 18 in two
hybrid membrane systems employing a
photodegradation  process.  Desalination.
2006;198(1-3):183-90.

7. Lima EC, Royer B, Vaghetti JC, Simon
NM, da Cunha BM, Pavan FA, et al.
Application of Brazilian pine-fruit shell as a
biosorbent to removal of reactive red 194 textile
dye from aqueous solution: Kinetics and
equilibrium study. Journal of hazardous
materials. 2008;155(3):536-50.

8. Carneiro PA, Umbuzeiro GA, Oliveira
DP, Zanoni MVB. Assessment of water
contamination caused by a mutagenic textile
effluent/dyehouse effluent bearing disperse
dyes. Journal of Hazardous Materials.
2010;174(1):694-9.

9, Rahmani Z, Kermani M, Gholami M,
Jafari AJ, Mahmoodi NM. Effectiveness of
photochemical and sonochemical processes in
degradation of Basic Violet 16 (BV16) dye
from aqueous solutions. Iranian journal of
environmental health science & engineering.
2012;9(1):1.

10. Gholizadeh A, Kermani M, Gholami
M, Farzadkia M, Yaghmaeian K. Removal
efficiency, adsorption kinetics and isotherms of

Email:rsj@iums.ac.ir

phenolic compounds from aqueous solution
using rice bran ash. Asian Journal of Chemistry.
2013;25(7):3871.

11. Shirzad-Siboni M, Fallah S, Tajasosi S.
Removal of Acid Red 18 and Reactive Black 5
Dyes from Aquatic Solution by Using of
Adsorption on Azollafiliculoides: a Kinetic
Study. Journal of Guilan University of Medical
Sciences. 2014;22(88):42-50.

12. Hosseini S, Khan MA, Malekbala MR,
Cheah W, Choong TS. Carbon coated monolith,
a mesoporous material for the removal of
methyl orange from aqueous phase: Adsorption
and desorption studies. Chemical engineering
journal. 2011;171(3):1124-31.

13. El Nemr A, Abdelwahab O, El-Sikaily
A, Khaled A. Removal of direct blue-86 from
aqueous solution by new activated carbon
developed from orange peel. Journal of
hazardous materials. 2009;161(1):102-10.

14. Moussavi G, Mahmoudi M. Removal
of azo and anthraguinone reactive dyes from
industrial wastewaters using MgO
nanoparticles. Journal of Hazardous Materials.
2009;168(2):806-12.

15. Gholizadeh A, Kermani M, Gholami
M, FarzadkiaM M. Comparative Investigation
of  2-Chlorophenol and 4-Chrorophenol
Removal Using Granulated Activated Carbon
and Rice Husk Ash. Tolooebehdasht.
2013;11(3):66-78.

16. Kermani M, Gholami M, Gholizade A,
Farzadkia M, Esrafili A. Effectiveness of rice
husk ash in removal of phenolic compounds
from aqueous solutions, equilibrium and
kinetics studies. Iranian Journal of Health and
Environment. 2012;5(1):107-20.

17. Bina B, Kermani M, Movahedian H,
Khazaei Z. Biosorption and Recovery of
Copper and Zinc from Aqueous Solutions by
Nonliving Biomass of Marine Brown Algae of
Sargassum sp. 2006.

18. Osma JF, Saravia V, Toca-Herrera JL,
Couto SR. Sunflower seed shells: a novel and
effective low-cost adsorbent for the removal of
the diazo dye Reactive Black 5 from aqueous
solutions. Journal of Hazardous Materials.
2007;147(3):900-5.

19. Kyzas GZ. Commercial coffee wastes
as materials for adsorption of heavy metals
from aqueous solutions. Materials.

2012;5(10):1826-40.

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

...6JQW5EMM.)Q%3MB@.|)U‘S&))Q oy

20. Miri M, Fallahzadeh RA, Ghaneian
MT, Gholami M, Mahdavifar R, Shahriyari AR.
The Efficiency of Residues of Rosa Damasena
Powder in Removing Reactive Red 198 Dye
from Synthetic Textile Effluent. Journal of
Environmental Health Engineering.
2014;1(4):271-80.

21. Wu C-H. Effects of sonication on
decolorization of Cl Reactive Red 198 in
UV/ZnO system. Journal of hazardous
materials. 2008;153(3):1254-61.

22. Federation WE, Association APH.
Standard methods for the examination of water
and wastewater. American Public Health
Association (APHA): Washington, DC, USA.
2005.

23. Bayramoglu G, Gursel I, Tunali Y,
Arica MY. Biosorption of phenol and 2-
chlorophenol by  Funaliatrogii  pellets.
Bioresource technology. 2009;100(10):2685-
91.

24. Khaled A, EI Nemr A, EI-Sikaily A,
Abdelwahab O. Removal of Direct N Blue-106
from artificial textile dye effluent using
activated carbon from orange peel: Adsorption
isotherm and Kkinetic studies. Journal of
Hazardous Materials. 2009;165(1):100-10.

25. Gulnaz O, Sahmurova A, Kama S.
Removal of Reactive Red 198 from aqueous
solution by Potamogeton crispus. Chemical
Engineering Journal. 2011;174(2):579-85.

26. Arica MY, Bayramoglu G. Biosorption
of Reactive Red-120 dye from aqueous solution
by native and modified fungus biomass
preparations of Lentinus sajor-caju. Journal of
hazardous materials. 2007;149(2):499-507.

Email:rsj@iums.ac.ir

27. Celekli A, Yavuzatmaca M, Bozkurt H.
Kinetic and equilibrium studies on the
adsorption of reactive red 120 from aqueous
solution on Spirogyra majuscula. Chemical
Engineering Journal. 2009;152(1):139-45.

28. Amin NK. Removal of reactive dye
from aqueous solutions by adsorption onto
activated carbons prepared from sugarcane
bagasse pith. Desalination. 2008;223(1):152-
61.

29. Ghaneian M, Dehvari M, Jourabi Yazdi
N, Mootab M, Jamshidi B. Evaluation of
efficiency of Russian Knapweed flower powder
in removal of Reactive Blue 19 from synthetic
textile wastewater. Journal of Rafsanjan
University of Medical Sciences.
2013;12(10):831-42.

30. Gok O, Ozcan AS, Ozcan A.
Adsorption behavior of a textile dye of Reactive
Blue 19 from aqueous solutions onto modified
bentonite. ~ Applied  Surface  Science.
2010;256(17):5439-43.

31. Bazrafshan E, Kord Mostafapour F.
Evaluation of color removal of Methylene blue
from aqueous solutions using plant stem ash of
Persica. Journal of North Khorasan University
of Medical Sciences. 2013;4(4):523-32.

32. Gholizadeh A, Kermani M, Gholami
M, Farzadkia M. Kinetic and isotherm studies
of adsorption and biosorption processes in the
removal of phenolic compounds from aqueous
solutions: comparative study. Journal of
Environmental Health Science and
Engineering. 2013;11(1):1.

1PAP Ll c Y o lot ¥ 0490 Caodw 3,97 0y almo



http://rsj.iums.ac.ir/
https://rsj.iums.ac.ir/article-1-83-fa.html

[ Downloaded from rsi.iums.ac.ir on 2026-01-30]

"'6#:9“&5“““‘“{.)°%3)Ml"5%‘)l56‘“)ﬁ oy

Study of the performances of Ash and Powder from Rosa Damascena in Removal of
Reactive Red 198 from Textile Industry Wastewater

Majid Kermani: Associate Professor, Department of Environmental Health Engineering, School of Public Health, Iran
University of Medical Sciences, Tehran, Iran.
Research Center for Environmental Health Technology, Iran University of Medical Sciences, Tehran, Iran.

majidkermani@yahoo.com

Roshanak rezaei Kalantary: Professor, Department of Environmental Health Engineering, School of Public Health, Iran
University of Medical Sciences, Tehran, Iran. rezaei.r@iums.ac.ir
Hossein Salehi Barzaki: MSc of Environmental Engineering, Islamic Azad University of Tehran West Branch, Tehran, Iran.

hossein.salehi200@gmail.com

Sevda Fallah Jokandan: MSc of Environmental Health Engineering, School of Public Health, Iran University of Medical
Sciences, Tehran, Iran.
Center for Solid Waste Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran,

Iran. (*Corresponding author). Fallah.sevda@yahoo.com

Background and objective: Wastewater from factories and manufacturing centers because of
various compounds complicates the process of wastewater treatment. Among this industries,
the textile, paper pulp, food, pharmacy and leather industry due to consumption of various
types of chemicals are the most important importers of color pollutants to environment, which
have harmful effects on the natural environment. The aim of this study is study of the
performances of ash and powder from Rosa Damascena in removal of reactive red 198 from
textile industry wastewater.

Methods: In this experimental study, after the preparing of powder and ash Rosa Damascena
Wastes absorbent, the effect of various parameters of operation such as pH (3-10), the initial
concentration of dye (25, 50, 100 and 300 mg/L), contact time (5-180 minutes) and absorbent
dose (0.05- 0.6 gr/100 ml) were studied. Finally the results were analyzed by kinetics and
isotherm modeling.

Results: In this study, equilibrium time of powder and ash Rosa Damascena Wastes Obtained
60 and 45 minutes respectively. The Maximum efficiency of absorbent powder and ash was
obtained 68 and 89 percent, respectively, at pH 3, contact time of equilibrium and absorbent
dosage 0.4 gr/100 ml. isotherm studies matched with Freundlich isotherm models for both
absorbents. Kinetic equations followed the pseudo-second of the model better.

Conclusion: The results showed that Powder and ash of Rosa Damascena Wastes can be
effective in removal of Reactive Red 198 and be cause a significant increase in capacity of
absorption. Therefore according to Enormous resources of Rosewater Wastes in Iran, these
cheap and available resources can be used to remove color pollutants from aqueous solutions.

Key words: Adsorption, Ash and Powder from Rosa Damascena, Reactive Red 198, kinetics,
Isotherms, Aqueous solution.
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