oH 659555 15 (P IT) Lilliduo SlRoUS Winio awigi (o 5 3w i g SR W T 3 (1) oy
&1 B skxo il >l Navy Blue CE-RN &Ky S 40 (ST« JIS' o quino of T

"oy ae L yuan (50l yoy g8 alf Craddia (| gl easd lad guu

@11ty
L. Polyaluminium Chloride) .1,I5" ¢ sis T 4 «(FeCls.6H,0) ¢S 359,15 (Alx(SO4)3.18 H,0) AT GlaouiS” danie 1 o) 4 pol anllles tdoR
ol 2T sld sl 31 L Navy Blue CE-RN &K, (ol g (Ca0) ST 5 (PAC

o Multi-wavelength spectrophotometric 3, L Navy Blue CE-RN &5, o g do s 5 (St 33 453 2555 4 oM 50 Jb Jals &5 oy 15295
aolie Koo b ang Lol s s oS winie L8 (Colg 53 s ) dar L0l3T 5 b 5l beauS” daate (Sludge volume index) SVI 5 «wg pH 5 553 .0 8
w288 Sy g 3Ll flas 5 oS 4 a5 b g oS dinie Sl s §

o 031y @b 2 PAC el s 45 ds 3 OY 5 s 5 Y4 PV M %jqa.kﬁ;iuf«})&&)f}ﬁ“)))L;WJJA?JAL%JLEC}AJ)b HEY )

b ol OT SVI 5 Csls dusys AF 5 AF Olekily L s 5 4 &5, 5 (Chemical oxygen demand) COD Csd> 45 & gy PH 5 23 pf /Y 595 b oS aaie

[ Downloaded from hsr.mui.ac.ir on 2025-09-04 ]

e g A INYE

.l Navy Blue CE-RN ¢, ol 53 630l 6,0 5 YU 218 b oS winis ¢S5 (PAC & 513 0Lt gy 5l ol zb HEPRRE ]

bt (5l 4 3lini] oS dinte ¢ ol K, 1SS (S0 319

WS 59 45 0 g1) liseo (SLouNS Wizie bawg (o2 bvownd (65U diSd g SRl w8 I I8 ow s Lo yen lojyg ] o (o0ly0y55 el gl od tgls )
YOS-YOR 1Y) VY Y0 ceodlos pllas lisios oo o 2 (s gloo 31 & lui Navy Blue CE-RN &) s ;5 (S !l S s gumogll

WAR/N /Y calie B

U Sal ol yad 4 s lodsly Lol g5 g5 oyltin oles 4 nosiss
() 28l Gl a4

GlaPH 51 cdigg 595 G G oS Misie calise (glajed il il
JoB Slaels s> 0l sinie b canlio j93 50 )] Al e g cilie
Leosus’ sdsio 5l oS o (gl (Sludge volume index) SVI 5 s
alls (ol b B )8 s 250yl adlllan slailofl o
5 4 mlio SaONSE 55 5 (e ool 0 ) Bl o Wl
Al S5y sl bl g &5 9,

Lagdy,
eS8, 3 o )lss @90 4 Navy blue CE-RN sl S5, ey
ST 0y )3 0xigd o S5 ol ) 4 (a5 ) Setapers
M8 (il Glo Gulbl 18 3bs) plul (2las laale)lS )5 Spany
S8 oslatl y9-0 sl b BUI (oiuel ) g (65,55, sl it 45 31
Polyaluminium ) o1l pginagll (b Joli 55 lmosiiS” sinie 3,5 0

AAR\VATAT SRV IR PP

douds

d91c0 o 4 Ol (Sogll belse o pne 31 (Ko Sy sl sl
@Yb cllE (gl (o 5 (2l 25L) @l | )b (295 Clas ()
d9-dise y58 yg 3 S el S5y gl ol (F) 2l LSS, )
Sis s pdslie Al 5 piusS] (o o o5 L
{F) 88 o 2bu) JSie

S olams an olend (gilwasd g olissl o woby ol olddss
2 5 48 2l o o8 ()i 4l s dizs b olyen slacsyglh g kes
chls g algle ciSs, 5l ool sl (F) 29 o o3kl (o3b ) (sloyguiS
Iy Mo 45 20,5 0 455 (551008 drugi 41t L ooy (sla )il
() 5 o 3lomy] slie A8 inie I 4

Sloalewl L1y (giloasd g slixl og, o),8 Vijay Babu 4 Mane
ooiio IS o (FE(S0,)3) pyal lilss Alx(S0,)3.18 H,0) poll
5Congo red lass, Bis cgs (Ca0) Kool L |—an (MgCly)
Mixie L LacSs, i 3903 (0l ol slaJole ;1 Brilliant Green

Al Olgiew ¢lg e 3ty ¢ oMol 5151 olEtils cmeisligy 0aSLiil caso cudligy wdige 09,5 byl wlid)lS -

Oyl @l ] (S5 pole olKuisly ccuiiling 0aSiily e cubligy (wdizs 09)5 ¢yboliwl -Y

ol el sl (St pale oSl by 215l oo iy i 05 5 Sl o (5ot 1 ] S 020053 o e SB35 pn s
Email: pourzamani@hlth.mui.ac.ir

oz Lo joues 1 Jgguno 0w g3

Yo

WWW.Mmui.ac.ir


http://hsr.mui.ac.ir/article-1-885-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-09-04 ]

OHSen 5 gl mod Slad s

AY A AY
YA
Ao
a,
2 s
-4
9
[=]
o
o
=
Y. |
ol S el PAC
ARE ay ¥
AY
Ao )
a,
g
4
9
e
3 of
=~
v.
ol Sl Sl PAC

alalis 51,3 COD ¢ &ijy Bia slagleasly (slawulis ) JSib
Lol digs dasl i yu Alids (slasanis
PAC: Polyaluminium Chloride; COD: Chemical
oxygen demand

Coodl pla glasl abad o > &S Cul odge (s3lbaidl flue

33y 5 (03 (2 9l 4 bgio LS ahal gy ol 3 boaje il e
wuip ke pS g0y 3 35 |y (lierd sloodiiS wixie (g)lu B ause &Sl
2 2l adlle )3 Byme i 5 (ulido 4 425 b odiiS inie 2 gl
5148 Canl (gloaisS” dixio PAC oS wisly ()Lt gl .l osd Lo V Jgis
S5 Navy blue CE-RN S5, Gis cga ploasily g classn L
0aiiS inie o PAC & o5 Slosly b < y8y0,08 a5 Il 5 €0l 0

el G ) it ol ause b

yob 4 (FeCl3.6H,0) S 48,9 ,18 5 Sal oo J1 (PAC & Chloride
ab gyl B gl

e )3 9 (275 Cyg0 & &5 39 ()8 35 Sy pol adllas
D9y Jeallygiawd 3l ool L ol o3 )8 g0 (2 islojl atun
ol wlwl,, Multi-wavelength  spectrophotometric
Zo—e Job 9 5y &5 (ogld Lo yd ( SaLis > ax > Standard methods
S gl Jgloe S (V) 45,5 asuie Navy blue CE-RN 5, Ll
atage 392 Jar Gialegl jloslizl b g 08 as S5y )35 2l 2 p)S e Yo
N IA 5 e F @Y DN b [V iz jdlie p oaiiS Adxie b
2 04 Ldnie ya Gloasly (08)S 5108 puai D90 i g p)S V/F 5 VY
g PH s 2005 pasdio o] alige 99 9 45 (el s (glojgd
Aty 599 50 Laos S ddnio jlpliS y o gl Ve g AFF Y yolhs

2 08 Mixie yo algo PH g 595 13 SVI 5 0ud s Sliels dop>
O (Y) 13,5 (6,50 5lul Standard methods s Jedlygiws ol
g HACh (i (5 bg, 5 oalitl b Laaigas > oileydly oan VT cdale
8,5 g DRO:+ + 0l b 3kl _ioxio gy bl

Laassls
e 90 Job i
Navy blue CE- S5 josds soyd § (Sauis > as ) i zge Job
— 9 Multi-wavelength spectrophotometric method sl RN

A ool oy BY
(3oLl Adrio digs 99 Spr

iy 4o gl bulys )3 pgl 5 Sal (089,85 PAC ( aige o0
Al Cond 4 1) g p)S IV 9 K0 /¥ o

LS Alirlo 48 dingy PH et

it il (sl 35 e o] Al 590 3 008 Sie y2 (4l g PH
g podl slisil (el asgo PH &S Jbs )3 9949 canlio 87+ ol pH PAC
il PH «SCal g ado (139380 oy ol s 12T+ oS 8018
20,8 Cas WY/

SVI 5 Ultols  Aiidd’ oy (puund’

2 (o) ) Sliely (2utids dops o (VAYYYY 1/Q) SV Jlade oy 5V
o ptsad Slaly g (1Y 1/Q) SV Jlace oy 505 39 poll oS dinie i
4 SarslS Sy bl 5 ol olinn T s & Sl (sl 35 (30 )
A5 Jols o3 ¥ g WYY /G PAC 1y 5 000 V5 WYVO- Ig s
U] dig Jasfped 3 WbouisS dinio ), l5 duss o

Sy dbmon i adeis 1 S o sl (PH 5 j53) aste bl G J) o
gz 0aS Adnio ;b cowlio bl )3 dume (gjlwaisd g dlasl iulejl

byl s )y calisee glmosssS ixie ¢l (Chemical oxygen demand)
ol 045 obﬁ‘l Y JSs hz‘"j Aope

Yov

WWW.Mmui.ac.ir


http://hsr.mui.ac.ir/article-1-885-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-09-04 ]

obesd (3l a3 g slaml T 5L Ky Cod

Saiii OB xS yie o (gl ys 0uliS alats (A ladis A jaalle daculas N Jgaa

1y 4 (Olegs) ol | 52 (513 (0) ouiis wiaiia (lyae | 58 55 (Q) ouiis wlais (e audiali (1 4 (Lo g3) 4 34
p AL 5 s m’ ja
‘,J_n Yooo At Y ¥
Ssi K N oo ./¥ ¥oo 5
Sal 00- /o ) YYVo
PAC Q- /N \ \O
PAC: Polyaluminium chloride
o 35518 S o il Slusguad e 4 S8 s 4 SVI S

L oouisS st (53 poll (1)) 39500 slod 4y (s3loaisd g 2lasil aiy]8 0
Sl ogllas 0aiiS inio SV e o2 b 5 Csllas (i & 2
adlae o oLLSen 5 Verma .k s Navy blue CE-RN 5, Gis
Pl 9305 o2 45 b (sloosisS ddnia Sl pgll & K087 S5 055 (5950
SVI ke 3 Shics aglss yols adlhas zols (F) conl ddas 5l an 5L
28 i PAC § 5 3,9,08" 008" sdate ¢

9 S0y Bl e bl ks a5y eaiS Make e 4 PAC
4S5l Jlaxsl () JS5) 390 do AF 5 AY i 4 ylensly L COD
3 deols sla —allilb U PAC saiiS sinie AP Sl xis slagyssls
Py dy pilSle Byl 31 T slady s las 5298 (S5 Jglore 3 S,
Cgdlae 43 S0 8 (V1) 33,5 00 YT Canlie Bl &y e ¢polidl
23 ateie () ol canlie 08 Minte lgie 4 bl Bl ) ey

oo ojlass 40 4] i )lS 0)93 asbgal §) i ol adllas
0uSigly ) by e Sl 1550 aliwsg 4 &S AL o (FAVY
oy )‘l @L\.‘_m ) Lgl'é’l 9 (83 )ZEwd Ju>g dud yo WJB )" Qlfv\i“‘?.?

Aigleis @)liSwlew brgles 5 ploialy coly pledal (Sid pole

References

-1 & Multi-wavelength spectrophotometric method s,
0P Moy ((SAIE 42 S5y & men Sheogad s e
2390yl adlllae > 29 (ol 48 S o ) Sy S JE g0 5o
4 by jo53e gy 4 (FYF NM) ol Cowd ) zge Jsb .cd)5 51,3 o3zl
oSl sy 3 e it |y Lo ialegl €85 5 com oS 35 o 5, 4l
5 Ying aallles alox 5l (gl Slallas > & zgo Jobo (s ez (25
S 958 oSl S 3 00 (53 (8 Lol fA) sl 0 o0zl S0
bl (S5 £95 p 0)byd 5yt leMbl oaimd )l 5 culie (29,

293 4oy ke 04S Ainde 3 jlade ) Cun b ialS b liEl S
Oledsly g (gilwasisd g alinl sl Gao jl Zeta Juwily polde oad
() 2,28 Cjao diahy G50 (e CBd 4 &S Canl p3Y (plpls 335 o cannlial
2y i JBhs PAC .S sinio aigy jod o ol ) S5 & jbo oo
ils BaoaiiS Winie plos oy YU el LS

2 ol @l ol 1 0,939,855 2ol ki siloaisd g Sla
osigs o oSy ol s 4 255 b 25 5550 )+ by H
LBl el a5 Cin g gy S JSB  plgie |y oy o
353,5 5)35 o) en o KUMAr (1) ol s Sligwy ol 3 b 2B
PH 5 (V) sl oo ¥ S5 ials cas PAC 0uiS dixie dipe PH &
Aol Cawd 4 (8) (el 4l 3 5 pols adlas > o (el dio

1.

2.
3.
4

10.

11.

Gupta VK, Suhas. Application of low-cost adsorbents for dye removal-a review. J Environ Manage 2009; 90(8): 2313-42.

Bae JS, Freeman HS. Aquatic toxicity evaluation of new direct dyes to the Daphnia magna. Dyes Pigm 2007; 73(1): 81-5.
Kuo WG. Decolorizing dye wastewater with Fenton's reagent. Water Res 1992; 26(7): 881-6.

Verma AK, Dash RR, Bhunia P. A review on chemical coagulation/flocculation technologies for removal of colour from
textile wastewaters. J Environ Manage 2012; 93(1): 154-68.

Yu Y, Zhuang YY, Li Y, Qiu MQ. Effect of Dye Structure on the Interaction between Organic Flocculant PAN-DCD and
Dye. Ind Eng Chem Res 2002; 41(6): 1589-96.

Mane VS, Vijay Babu PV. Evaluation of performance of Coagulation/Flocculation method for the removal of dyes from agueous
solutions (Online). (cited 2011); Available from: URL.: http://nuicone.org/site/common/proceedings/Chemical/oral/CH_29.pdf

Eaton AD, Franson MA. Standard methods for examination of water and wastewater. 21% ed. Washington, DC: American
Public Health Association; 2005.

Ying F, Bao-yu G, Yi-feng Z, Xin-yu Z, Nan S. Organic modifier of poly-silicic-ferric coagulant: Characterization, treatment
of dyeing wastewater and floc change during coagulation. Desalination 2011; 277(13): 67-73.

Kim TH, Park C, Yang J, Kim S. Comparison of disperse and reactive dye removals by chemical coagulation and Fenton
oxidation. J Hazard Mater 2004; 112(1-2): 95-103.

Kumar P, Prasad B, Mishra IM, Chand S. Decolorization and COD reduction of dyeing wastewater from a cotton textile mill
using thermolysis and coagulation. J Hazard Mater 2008; 153(12): 635-45.

Kim TH, Park C, Shin EB, Kim S. Decolorization of disperse and reactive dye solutions using ferric chloride. Desalination
2004; 161(1): 49-58.

YOA

WWW.Mmui.ac.ir


http://hsr.mui.ac.ir/article-1-885-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-09-04 ]

Journal of Health System Research Received: 06.05.2014

Vol. 12, No. 3, Autumn 2016 Accepted: 10.01.2015

Investigation of Chemical Coagulation and Flocculation Efficiency of Different Coagulants
(Alum, Ferric Chloride, PAC, and Lime) in Navy Blue CE-RN Textile Dye Removal from Aqueous
Solutions

Suolmaz Zabihollahi*, Heshmatolla Nourmoradi?, Hamidreza Pourzamani?

Original Article
Abstract

Background: In this study, coagulation efficiency of alum, ferric chloride, polyaluminium chloride (PAC), and lime
was investigated in the removal of Navy Blue CE-RN dye from textile wastewater.

Methods: Characteristics of dye such as dominant wavelength, hue, luminance degree, and purity of Navy Blue CE-
RN were determined through spectrophotometric-multi-wavelength method. Optimum dose, optimum pH, and
sludge volume index (SVI) of coagulants were determined using jar test. The efficiency of coagulants was compared
in optimum conditions. Cost and removal efficiency were considered in the selection of the best coagulant.

Findings: The obtained dominant wavelength, luminance degree, and purity of dye were 473 nm, 19%, and 53%,
respectively. PAC (dose of 0.1 g/l and optimum pH = 6) had the highest removal efficiency in the removal of
Chemical oxygen demand (COD) and dye (84% and 93%, respectively). The SVI of PAC was 1324 I/g.

Conclusion: The results of this study showed that PAC can be an appropriate, efficient, and cost-effective coagulant
in the removal of Navy Blue CE-RN dye.
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