Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

LEP=1F /119 s 9 31,5 /) oplais A o);)/);)@éaﬁ)g/a}lc olLils dlxo

gy Jlio

ookt b camb (JIT 3150 (S5l S T 40 © 550 g Ky Bio> (9 jwo (owy
oo g g yidad g 43 i SR (' 33 prsiasans

®gdotte b ¢ (6,3 Lo ¢ b (oo ¢ 2l dmallius ¢ LBolo g ¢ gtas ol

LJ;M‘;{JJ;:’A}LGAKL‘/)»ANw/vlﬁdw.ﬁpa‘;f('fdb;z/mjfjgwj‘);jﬁﬂjg'ﬂflﬁa&iﬂ)‘wﬁb'/)ﬁz&;bdww‘b'

. s P <y P T PR - <y
.‘J/ﬁ/uj_{jg.wujfjg.wdxwﬁ’af&a&ubL‘ﬁw/)ulxzm GeaS el 0L gl ‘G‘“{{J@ﬁfﬂmlwa
VNI ek Al /e colo AU

oS>

B S T O I L S N LIPS
e cpl 5 Sun il o Sl BB (e 4 g 3l Slhes 3 e g8 Hsd o 0ol 45 S I-MNasl
5 b gl O 5105508 5 KBy Bl (gl et O gl i 5 485 ey il Rl dT 5 LTS )
b OF cpl 51 ot ¥T Gl g a0l 8L i

< g r\:u| cele p A VL Cd b Ly Ol plie j3 a8 Sose @ adlas ol Ly s
35 S 5 FegkS N0 53 wily 53l SVG A S 15 s 5y se addllas cnl o SS9 Ky ,eSL Y
Kows 3l wypdS 5 K o S A Sl b ased Ol (gl A Jow Olge a
9 hel s 4 2 SU Syl elal p s esls g5 oo Shs b o3liul DR2000 Jue s g2 5 7S
Sy S ediS Adae 95 PH ﬂji}' o cpl s Al LJLJ Minitab ! 53! rj S eslaad b b esls
3 E NG g 2550 D538 5 Ky Bl p e 4 (535,55 23 5 (FECly)

03 TCU g Ve 51 5 o2 747 T:_,b K, Sl Ol doge dasl 3 50 a8 als OLES cL’b e 4l
ey VENTU & Y0 NTU 51780 51 iy Sdm Oljee b adgl o598 domn; TCU il 0/ 4y ol 45 g
cele p 240 déjﬁjf;é?ﬂi'&}}}sj}: PH=VY s QJJ-\S}&JJ di’d‘)ﬁ%%‘)‘;
oo ausls b ouy VT Gl SLekily 5 1 1 o s PH gy p 3590 Joloe 1 Jdow ulul sl Gl
.w‘éJ|J§dJ~6Lﬁ%3))5&)}5425@6)\#&%%}
g_ab‘_;mgm,:@ﬁz:,.wwlpgga,;ﬁ;WI&w.u,j;umww@w&»,;;ﬁf@s
.JA)AM?T&BMJ:‘)QJJJSJ&J

.C)J}JS u.<3) ‘r-:z-'wdﬂ C}rﬁl# gdff-ﬁ' x| .'L;J:«L(dlé ﬂj/j

VXYY
L;T;\ydvgw‘u,ﬁbéchu;mum Gu&;ﬁ,w;\@ubéuqcu
do 055, Seaps 5 SUp gbdl) b by s L e s el OT ol Lol
Gdee JT slge ol ol 0T (v 5 4T (slaitend ST e (Shisl 558 Js 4 Lo pi8 53 oS
slge s o T e 53 )5S 5 &K sloml Ll RL M s Sl g wdE S (e
ST 5lss 51 gl odomy o Sl e & &S b JT sl T Sl esliiul 5 adeal Cgr cmlin sla
Gl 53 (Niph (o Ly ab la ST )3 LS5l Sl WS IS L e S el

E-mail: neamatibahador@yaho0.Com .« 4 1VIEATITA sl — o somciils Clision) 4aS =3, gt Sy sl olSC =35 gt 1 pians ki s

\YY


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

OllCos 5 taxi soly

Al 5 g5l par Al Mg 3 edle (O
5,5 3wl osd a bloo)s Ky (e g
s das o O 4 a8 505 K (T oS
ST 08 K55 05 b (sl o g4 o go 55 slanS
5l plo 5l AL amo gl Ol 5 8
GBS Gl Bos Wy 5 S et 065 55 Slles
Dotan S il ¢ glwd 3o W5 ¢ e ol
23 Cood S s oS 4 by o Diles 5 2V
sl OT 5 b sla aliss, 5 ba,g b byl
030 psee 1y 2l Bl 1 (S5 OT il &K,
Ky glyls 3L e 4 &S ST s i pds b6
8 (65555 el (il i Bolan ol sl
boler Sl g (SIS sl aliy csle (oS
s Sy A 5 5 L s (oM Sl e L
Sy er O Sdpde » T &5 55 ool 5 s
ME 5T o Dslan gl op 5 (S o slean
osb o slinl LT 5 51 Gl gl dle s (A) Sl
e Ll 6 Ol gl e iE
ok oslizl ol DT 51 T 5 JT sle oa¥T
JB iy slawl AT 3 5,8 L Ooldal ol .
oS Minte (6 Réw e 0T 3 &S Azea laws
slinl Mool 1355 oo o3lizal (ghize slinl 43 o)
A5l s polae b oS e osle (39 31 4y 4 iy
Slge dile gbs ol VT Codm 550 6l (sl slans]
ST 3l oK Sl b 5 ST oKy e anbs JT
Slol i Gsgpl O W oss e wl
@ olows b iy sl T3 K s aliS ine
5 (Olgwy yo Slyd =l (a\z 4) g9y a3 sl
S 5o ST 658 48T gl Jbey ST g0 D
56555 Q) Sl (higd o der 0T (555 ba T
a5 6 Oode" Ol S g 3 01K
S il )3 il a5 2lal AT 5 Ay 4 J5u]
oS inte 3l5n plu 3 g5V TS &S5 I N
05 oA ang 53 55 5 S TAF ol 5 50

oS it 03l g5 5 .l o SLSIPH=F 5 2

yYY

otk S olye b slo ST o5 cppas 5 ) i Ol

Gty oL Jols (O wiar gls az>
3208 dpdr 5 slanl (O pemlbnST o) skl 2
O-F) 6,18 o 31 (Sidse @bl 5 lalsjas
5 dsle Gla LAl ool Lol b gla T
Al oo 53 Glre Culiys Slp3 il e (g3dxs Glae
j:bg\ﬁ&;dubboquwbj&i
ol OT i @y Ol gl s T 5 s
Ly o oteal A3 IS Mool &7 555 Sly5 ks 8
Gl BB il w3 g sliml Slles 1 e
@,xgd.gﬁﬁ)o\JSQW@\y.mpd
.(O)MDGAJ:QJJ:C»:UJDQijQ%VAQ
4 b sl ST 53 b sla oS 03 0T 1 (S
ST sla b s axlys 5 b ailisy) 05
39 b 5 OyadS Col slge pl sl Ll
SIS 3 il s S Gl sl i e 6
Ol gl sl g}ﬁojl#\ﬂj\}cxyﬂr&l{
25 5ge ol 3 S eslitul glawd Slge 3 Ol
S ish e ST D3 (gl e ST
o 21 3 e SIS Syl o3Il L(F) ST e
Sl Jo g3 ol il e 05 SKe ) B /00
c&;&#\#@&lo};:f@:ﬁ@i&dwﬂ
ST Gl Olo T 310 sl Jl O gkan V5 e ¥
LSS D)3 kS & Cs &S (6300 Sl eslinal 05
Vgore bl o Koo a0 Lilpl 1,
Sl g 53 DM o flT o 36 e oS
5 G (T T ok (K S 5
V) ail o b eiSdian a3l (e e
Sl o he gtelaT OT (ol EPA (las bl
53 L FTU Y Ll OopadS Jliie STus o7
A SpsdS Ol K 0T ST ) gol aslosil ST 5 ) 50
ST sl s ool &S Olge 4 1, FTU +/Y L
ol Ky o Al ST Cal 03 503 s SukalsT
slye Law g Ygame 358 o il Cack y3 &8 LT Ll
Ll b wles 3l e T il 0 &K glyls sl
LS dale wbstys gla o8, ks S5 T slss )


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

1190 s 5 513,25 /) ol A A);J/J/f/@iﬁﬁ/a}[c oKl dloo

S ke oSsils Coslgs 0aSiasls LS 5 T
slan! (e ()5, gl oo ~"\i->;f rbu\ 35 gl
3 Ky Ol g i Opl il 5 w0y
Jod= 9) osled o sed) Ab amle g 1 b OjypuS
b):%&bjdﬁwdbs.(\ oyl
Jsb 5o Ol Ooses B Cgr e YV i)l o
sl Calizes (sla 53 b 4s0d s cokd Slay AT 3
h) wd K 5 S8 L slin) g LM wons
bl (23 Bl b a4 5 e o) 4 00
Syl 4ges okiS Nanie o3le 0393l I e (255
5 ke e P AN 9o S 5 (GGl ) 4
ol 03 S ol (gls ad ol gy ol 5T
30 E3325 & 3 835 a0 pH Sb T
o5l OB T (6l S8 5 o5 Gl Ol
L asai Y0 o S6 iy 5b 03,5 515 sy 250
33k 5 oSBT ol b )y e LSS L Y
Earh Gl b S 5 s SypaS 5 K ol
0% B e )bkl glaaly b laml colisbsT
3 OF) ods o ol OT 55 s 5 &K, ke
oliS daxs I edie gl CLle 0553 51 e
LA p 8 e A 5 0n Pt oK 3 S
N LS g e 5 KL IS il 1 eslizad
N a5 B/F 5 ZIOFX/ONO (55, 4 505 PH Js 5
O gl ik 5 a5 phy Slanl AuT 3 )3 s & g0 plonil
Sl (233b e aleT ol g by 3 8 )3
1 oslizul b O genl 25 1 e 2 e YO Sl b
435 eas DR2000 Jdo e Sl olSus
= SE SlalsT alul s ool 03T por A
BB o Gl Salg 3 T s 4 LSS LY L
S35 S35 23 3 KPS 53 PH sla, gST
S e 3l aslizal L s esls o508 &Ky Cadem
h)}:fléui;fraj}osﬁ)b@mq.?l\/linitab
g Ol s g b ¥ g bl s S T

38 et

YY¢

Ghas 3lsa 5 D555 COD Wiy 4 oK) ol
LIS das o 0L G ol Sl el el
o 55 ke oS i ol Sy il e S 5
A0 Bl 3 wld o by Ky S
54l b Olse S idss > Kawamura
"OT i Sl 1l 0
e T 31 e At &5 55 )87 3l oslizl S Il
OV el Ky 5 JT S IS Sl gl
" Olge o i 5o OSes 5 Lo
5 D98 (oS ol Codo gl p slanl AT 55 Shes
"l e ediSine Sl oesliad L OT K,

DL 6 v\.;:é‘.i).}

Gl 5 PH oS dante Jldie il L 457 il s
polie 53 s ad ojlul 5 sl galS OT gl 4 se
lial oS e 03l 2 535 (e Yo 500+ 00
g bin SIS ] 53 0 8 La ¥ BYO yalie s
A3 p S e Y B0 slie )3 a6 S
() 548 o gy Je b o

ST 5 Ko (K s O gl 2l
bty l)siS 53 S eg (b b OT wh
CaiS b b sl OT ol e pl ) eslind
wial b iy 4 Cad OT bl Mo 4 o
la aya bl ol dla Il 1580a 55 ol
Sy eld ao g CdSTL OT b 5 S 6l
Ol gy addllas ool 51 Cota &ls 2 0F)
@l OT 4has 6l paits O gl S s S5
@b VT O g ek JT 5l (g5l (b
sge o) oy odd bl sl 5 K, Ogmmen
Gl e bt () 23 8 e b AL
S sl 1y OT adas Olekily o 2 (Sl 436

3w ¥ W9
Cope 43 03y (g aes ol addlas
OV OT bly wsms 05y AKileST Sshly

oSileST 53 58 45 kS 70 53 Sy )l


http://journal.skums.ac.ir/article-1-2724-en.html

d/)[(uﬁ}w}»d/.)[qg Md/‘)/}ﬂ[:&bgf})&/).{jg{gd»u/):w

BETRLE BTN

Heveom ol

Air

— {gix;:

[REPIFVIE _.:E:
e el e 1

adlas ol s eslial 5,90 gl Sl 2 ojlods g

axdlae o (:l:u‘ g okl aslu Q}Lﬂi slal 5 Slasein 3 o lon Jouo

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

BIE) e Ay adai sadsly

v Ao (W sl s g 5 T el D o ) (53559 4 S

\ Ol 2590 Oy Olyme Sl 3Ll 4z 4
Voo s’ G 2955 &35!
e o e Sl e e
v b o B Ll O

VexArx)0 # Sl g g2 5 b e 3l w4
R Tl g JS o>
Vo aads Solw asd 0L
A ST cwileS p ol a4 0555 55 ST

Al 7 Fe Goe A
voxY'o 7 Pl 2>k
VA o A S e
\/o S e b &l 5 g0 0310
\/g - b als o) 55 o

Q)}S}&) )‘.LE.A .gl«é_)f)_}.;uiqdm))}ﬁ
halaT OT syl lows do 51 i b 4 ged
Jsds) Gl o3y Glex Cilag Oljle 5 O,

Y oled

\Yo

b a8l
sanl T p gy i 4 G
VB OT adad > s Dol Al 5w iy
Cose SosdS 5 &K, Gl S b

SV plad 5 (Kb lamll il 23S


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

1190 s 5 513,25 /) ol A A)}J/J;/Mcfﬁﬁﬁ/o}k oKl dloo

255U OYB O LAS Slasuie if o jled Jauo

ks 1y bl
VEet)o SIS — N K<
Y S o i o548
AY£4/8 - pH
YAY£Y0 JOTH LAPCH LK S RRPRK S W IS st
YYa£Yo predS Sy ST 7 0 8 e sl
TV A e S e S g
NIAETYA A peS e ey
VR R EVERY] ;::3)-.‘(,5/;;\':‘ }.K.d
04+0 A pe S e 2955
ALY« A pe S e oS
\AES A pefS e 2 e
Y/4£+/0 JCA RPN S ot RS
WAAEIVAR A pef e ]
ook /Y A peS de olaus
0870 S0 Sl i) g S N U R

2 A0 55 23 3PV PH ) e 8 e B
O ol b 5 4 iy linl Gl T 5 dhws 4 Colu
AT (Y ol ped) AT (o Cod 4 pians
595 s PH , 556 95 o8 Col OT o Olis bl
O3 e Sl SpsdS 5 Ky Oodo oS inie

(" a)\.a.:v dj-&q—) J)‘.L; )‘.3 ;{‘”}7‘ GP &.;j canls

ST Y0 sluw (  S6 say 3l eslizal b

1SS 0L 3 Rala3TYO o 5 s elonil gl T 3L
$3505 (25 9 A PH oS dinie 53 i 5 Ll
Jos 5 42 5l Jolb ol s 8 anlons o
i das oo 0Lz Minitab 30 o 5 51 eslizal L Ls o3l

S 5 IS 595 55 DyeuS 56Ky o Ol o 5YL

Main Effects Plotfor SN ratios

Data Meare

vajo 4 ﬁ

e
*An /"(

Signal-to-roise: Larger is better

l. oid AIA 5 FIY FI¥ A 1 ¥ o« 7 A
'
& v
Y4 4 h \
YAL
As L) V- VY- \F¥

AT 9 &:;a.&i&f@jjb pH 6@)}‘5‘3 ‘5‘]‘3 I (S/N)ﬁ}:bd@n“ﬁéb*ﬂ)@ﬁ,ﬂn

/.
CJJ}JSJ;S;J

AN



http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

Oblas 5 tari ol

zf':""é’w//—"/)‘“ LLs‘Lb g'.J/ﬂ)J Q/}Jf} g{:} > u//‘w

S0 5 Ky Bl 595 (25 5 PH oS Nanis o3le hale 1 gy p (6l p bty IUT 2V 0 slods Jgua

w5, Sbas,s P Ol s oS F @351 4o BT
Y Vs YO Y1+/49 V/Y4 ¢ Ky A8 e
| Y% <v/en) YYo/rY YE/A ¢ pH
Al VAN Vo4 AR¥iAY Y ¢ =

e ol LS Q)}Afj&) ed> (¢, » pH
Bl o BT Y PH s a8 5 65y o Ol s
Ode 53y p oBows 4 @355 (3 5B np
33 Oodo Oljs o il (Ad e Sy 5 S,

(“o)uzﬂ)&ﬁ\:d@bj}gqa&:

&;ﬂﬁawmm,{wyu@w

SR L s 0 0L S ppS 5 6Ky O s
A 08 e B Ol b6 55 IS oS im0
OT 51 s 3 b on SRl l Sy 587 5 K55 ol O e

AU ol bl (o a8 5V lass s

N
Q. A /\
T A —
33
3%V Y
s I
~ s
9
= A T T T T 1
Y. L O & A
(5 2 P55 (o) &5 359,05 393
Yrone: =
}% A
3
3 g ¥ <
I
a T T T T 1
A A VY- VY. \F¥
(celo p yd) 63939 (20
Yisisim
N —0
Yoor
. Ae /
3
3 Ve o
4 % &
'.l J e,
“i\ (5' T T T T 1
INIA O/A < ZIY 7If
pH

)éwbgi :‘y AT C)l.a.\a")ﬁ‘_;:jJJ L) ‘&)JJJ,\S oxJSijé ng o!,gs;!:\"a,b&,g,d

won S skl

VYV


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

1190 s 5 513,25 /) ol A A);J/J/f/@iﬁﬁ/a}[c oKl dloo

YU e s 4 pH=0 3 Ol esT Codem STl a7
sFreese .(W) LT s s 4 Fe(OH)," 5 Fe(OH),"
b iy S| a3 4 45T LBl )3 i 5 O, en
o oL Ol e (s 5 S5 iy 51700 015 (oo
3348 5,8 Cadm 1, &0, 5 AT o SV B ¥
OA) el s iy 2zl (ST 3L duslas
Olge U adins 53 O LSen 5 )9 stbze 5,5
C)L&S}.MLQLAGJ.SVLEM&bKL;‘MﬁUJ&A‘)j"
23 oS o JT 5685 5 IS e T
s 48 Al s "ol T OT 5l S Codo
Gl &S5 5 LIS suS Wi 5,8 5 ol
35 & el OT Sl (6 20 ks g Vv ad gl oy 508
waua/aoﬁpH,U,;_Jﬂ<.J?&m aJsl 393
j@‘aﬁybg.‘ijbau\ﬁbd;l{gbjjdfdjaf
Js s ek dlg Ve Al Dy eST s Jlae s
(D)34S 0550 wl) 58T Sly3 slaws Q;ﬁvf
@ gad Dy9dlS &S Sl a3 51 S Code Ol
Crmap el YU (6348 3 sl Sole a
Q)_}u\_{;'};\} Qlﬁ.a\.:‘)d)}_&&ou\.hmwb‘
.\_'>-|j/\' dbl_au).ﬂ_i)' 4_9)‘&)3.&56@'5\:- st{
L Sb Sl Sl sk ol g Ve Uolee 5 057 450
g_}.\_'>- gb.l_'b L;J—AA 0dsS damis 05le J')J u:"l\f‘
ol BL oyl S Ole Sole 4 5wl I
N wl o s
Q‘PM&:@')JO‘)&A&)aJUSﬁ
)‘Q)j"\jd"\})""ﬁ.‘}fcm}j“-g;h;f)g"
S OT Gl wdea (0350 anlllas — 01 g5 T
S5 4l o i e 8 e B S5 8
“ig-iﬁ‘*-lJKJ;:JffjfgfL:‘?' e LS gl
J}‘)'/?VA_ELS;A}JA;J}‘)\\J}J})’\Q)}J{

(Y0) Sl 2alS (6 e sk

VYA

oL
St gy Ghls LI oo gla T

e 4 g Atd (e b OT 4 b 0l NT
OO - JRRTCOUN B WISV - PRy B W
Gl b sl OT i il 5 odoms o T
Slasllnl v g odd s e I i S H94S
sUanl unT p o)L .(00) ail o SuwlsT T
S 5 85, Do s e O ol A3 5 43 oy
= 9 0dS a5 PH ades I foale i 4
G o 3 55 adlllan ol o il o sy (53555
253 08 oy 2Ll AT 5 s 5 G (sl sl
593 5PH (o) 5l ool s 25 8 515 o)
oS inia 93 9 PH il 31 L 48 sl 0L S At
PH=5/Y 3 54l il &y 508 5 55, ol Ol e
Oljn ST s 2 205 (o Fr 0 5518 555 5
NRPPICINE St S S DN UV SRS
$lrog, S 4 0lys (e PH Ul L1 oSG 3 I
(55 &0 35S ks S FeCly jdg s 5l Jol>
35 oL PH 53358 e alsl ST b Jglons 4 a7
sFe(OH); Fes™ Fe(OH)," Fe La oy, S 4 A
plosl Slaios 3ob 48 358 o o Fe(OH),"
o PH 350w 55 b ol o 53 68 o 5 e ods
3y 55 .(19) wil e Fe(OH)," 5 Fe(OH), o 50
533 GEIFIL SpeiS 5 &0, ol Ol Dl ok
SHYSE S BEPLRUN v PS I Y JUAICN5 T3y
YL sl ¢S5 39 IS oS dinte o3l (550 ) e
5 Il ol S eds 1 5 Fe(OH)," 5 Fe(OH),"
Sl Jplome 5l Ol (235l ol 3 ol (65550
e A0S Aamia 03le 593 0333 b el 0358 o ST
= LS gy O Oie 3 e 8 e B
Ly ods Wy 6K, 5l A Wlg o ol 8 5,108
L sy alllas 53 O,Sa s Kang .l ¢ 5555 4
sla oS Winis 5o b 51Ol sausT Codm i)y 5

Ly aet ol IS i T (5 S5 5518


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

OllCos 5 taxi soly

(S A
pH:?/F G szb/a 03 gd>en S axdllas u-i‘

BAFD y5iS 5 855 ol Oljn 4 23 5 plonl
313 0l adlln oyl 1 Joolo puls s S atalie 40
8l o BT (o Ol e ST #/Y I pH s oS
Sidsrka s o3 S S L s a4 aIH
s d‘y‘&w BE (Fe(OH)2+_9FE(OH)2+) éﬁi;jjkf
595 Ol ST anlan pl 55 cutmeen tAiL o ST
e A B Y egise y3 OS5 i IS S Wi
5 &Ky Do Ol 8 58 enp 2 4 e S
e 4 W S sdaline AF/Y B AY/Y OoyaS
Sl 2l e 8 e Fr Sss 2 Oode Ul
&S Ad edalive addlas Q'l‘ X O‘l‘ 2 oode lal
b g il AT 3 55 D psaS 5 6K, Do 03
SIS Ses s /A0/8 (o O gl S
S99 &3 3 Sy pH:‘;‘/Y GJ,’.':J 2 r; g;L:/n ¥
e OlF (o 0Ll 5o AL e Zele p 2) 90
o O gl S 5 ah iy Sl gy S 285
Sl VT Ol ST 35 el Lly

..s.sjfu.x]ad «la uT

:a‘é)&sﬁ
b Sld 2 b mb s Al ol
S pshe oBils Lyl b 45T ol AYAY o jles
sy Al pl 08t g Sl 0 | ol 3 S gl
(ajl;cli:«i\éd&kjkrjm&jwjlcﬁbd(ﬁjy
5ol Solem 5 0 s 4o S s Sy
ol el o il s LK oer 5 Gsme

Al (S5 5d8 (5 ge Didelun Guaoes

otk S olye b slo ST o5 cppas 5 ) i Ol

S gl G5 T S fol s e

K5 AS 5a5 PH sla ke Sl ks 36 o
SS e a8 sl ol s 815 65558 23 9
PH=5/Y 5 180/8 &y908 5 &5y ol Ol e
ORI SO W DRV PR TS PRI A
posde LT o s w Cele 5 2040 (3553
o5 b ods plnil LT LT 51 Jols mls ooyl
b 53 ol 03 903 Ao b |y 4 o1 Minitab )l 53!
S 2oL Y Akl Jol e o3 5 ZhlE pPH Sl ag
Sl doys Sl sk 4 S A LSS b
Koy Sdo VU 25l e T Cows 4 45/Y
4 Opml S sy Jds 4 WlS e Do
UK PR PUN [ - o o R T SN 1% JNJOUN
Gl w5 oS5 gl w35 e e Y
55 S S il a2l s ) S S A
SIS s adlas s O,Kes 5 Leiknes .aS”
2Uinil e AT 5 40 0 gl s Sin i 57 L3 300
K55 TR0 S S Sl el s O gl S 5
(M) 535 o JT o5 JS 7960 5 UV /A0
Chle gl S Sy sl mbols LT
P aS s o Ol 05 5 PH ot dinte o3be
00 5l S pH g eaiST daate esle Chle (ol
Ol cpl vl 2700 5 iy o3 sl Jo sy
55, Ol chle 5 pH Julse & Cnl e
O dme 1o s cdigls ls e 1 SoyaS
>,y&|f;\wgudu\ﬁwe>,w
S350 2L A et PH &S As Gasia o)
osle Chle L5 5 4 g a,ls SyslS 5 K5, ol

.-UJ‘JJ‘}&JA.:&LA@)JJ&D}QMM

t&bo

1. Crittenden JC, Trussell RR, Hand DW, Howe KJ, Tchobanoglous G. MWH's Water
treatment: principles and design. USA: John Wiley and Sons; 2012.

2. Jeong S, Sathasivan A, Kastl G, Shim WG, Vigneswaran S. Experimental investigation and
modeling of dissolved organic carbon removal by coagulation from seawater. Chemosphere.

2014; 95: 310-6.


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

1190 s 5 513,25 /) ol A A/;J/J/f/@ﬁﬁ/a}[c oKl dloo

3. Rosario-Ortiz FL, Snyder SA, Suffet IH. Characterization of dissolved organic matter in
drinking water sources impacted by multiple tributaries. Water Res. 2007; 41(18): 4115-28.

4. Samios S, Lekkas T, Nikolaou A, Golfinopoulos S. Structural investigations of aquatic humic
substances from different watersheds. Desalination. 2007; 210(1): 125-37.

5. Srinivasan PT, Viraraghavan T. Characterization and concentration profile of aluminum
during drinking water treatment. Water SA. 2002; 28(1): 99-106.

6. Graham N. Orthokinetic flocculation in rapid filtration. Water Res. 1986; 20(6): 715-24.

7. Shamansouri M, Neshat A. Comparison of PAC, Alum and Ferric Chloride in TOC and total
coliform removal. J Water Wastewater. 2003; 48:; 39-44.

8. Spellman FR. Handbook of water and wastewater treatment plant operations: CRC Press; 2013.
9. Bougeard CM, Goslan EH, Jefferson B, Parsons SA. Comparison of the disinfection
by-product formation potential of treated waters exposed to chlorine and monochloramine.
Water Res. 2010; 44(3): 729-40.

10. Aziz HA, Alias S, Adlan MN, Faridah, Asaari AH, Zahari MS. Colour removal from landfill
leachate by coagulation and flocculation processes. Bioresour Technol. 2007; 98(1): 218-20.

11. Kawamura S. Integrated design and operation of water treatment facilities: USA: John
Wiley and Sons; 2000.

12. Pirsaheb M, Zinatizadeh AA, Dargahi A. Performance evaluation of coagulation process in
removal of low turbidity and color from water using different inorganic coagulants. Water
wastewater. 2011; 1: 1-8.

13. Sanchez NP, Skeriotis AT, Miller CM. Assessment of dissolved organic matter fluorescence
PARAFAC components before and after coagulation-filtration in a full scale water treatment
plant. Water Res. 2013; 47(4): 1679-90.

14. Standard methods for the examination of water and wastewater, 21st ed. Washington:
American Public Health Association; 2005.

15. Van der Bruggen B, Vandecasteele C. Removal of pollutants from surface water and
groundwater by nanofiltration: overview of possible applications in the drinking water industry.
Environ Pollut. 2003; 122(3): 435-45.

16. Gregory J, Duan J. Hydrolyzing metal salts as coagulants. Pure Appl Ch. 2001; 73(12):
2017-26.

17. Kang M, Kamei T, Magara Y. Comparing polyaluminum chloride and ferric chloride for
antimony removal. Water Res. 2003; 37(17): 4171-9.

18. Freese S, Nozaic D, Pryor M, Rajagopaul R, Trollip D, Smith R. Enhanced coagulation: a
viable option to advance treatment technologies in the South African context. Water Sci
Technol. 2001; 1(1): 33-41.

19. Kord Mostafapoor F. Effectiveness of three coagulants of polyaluminum chloride,
aluminum sulfate and ferric chloride in turbidity removal from drinking water. Zahedan J Res
Med Sci. 2008; 1(10): 1-9.

20. Alavi Moghadam SMR, Bani Hashemi AVID, Maknoun R, Nikazar M. Application of
polyaluminum chloride (pacl) in turbidity removal of Tehran drinking water- case study: J
Technol Educ. 2009; 3(2): 109-113.

. 2009.

21. Leiknes T, Odegaard H, Myklebust H. Removal of natural organic matter (NOM) in
drinking water treatment by coagulation—microfiltration using metal membranes. J Membr Sci.
2004; 242(1): 47-55.


http://journal.skums.ac.ir/article-1-2724-en.html

Downloaded from journal.skums.ac.ir at 13:47 +0430 on Tuesday July 18th 2017

Journal of Shahrekord University of Medical Sciences
(J Shahrekord Univ Med Sci) 2016; 18(2): 122-131. Original article

Removal of color and turbidity of waters containing natural organic
materials using integrated enhanced coagulation and direct filtration

Neamati B, Sadeghi M?, Fadaei A%, Sedehi M*, Azari M*, Mohamadi T°
'Student, Student Research Committee, Shahrekord University of Medical Sciences, Shahrekord,
I.R. Iran; 2Environmental Health Dept., Shahrekord University of Medical Sciences, Shahrekord,

I.R. Iran; *Epidemiology and Biostatistics Dept., Shahrekord University of Medical Sciences,
Shahrekord, I.R. Iran; “Health Care Gachsaran, Environmental Health Dept., Yasuj University of
Medical Sciences, Yasuj, I.R. Iran; °Student, Student Research Committee, Shahrekord
University of Medical Sciences, Shahrekord, I.R. Iran.

Received: 21/Dec/2015  Accepted: 1/Mar/2016

Background and aims: Surface waters are often included numerous dissolved and suspended
impurities. Smaller particles called colloids are removed after coagulation and flocculation. The
aim of this study was to evaluate the efficacy of the combination process of advanced
coagulation and direct filtration to remove color and turbidity from surface waters.

Methods: This experimental study was done in pilot scale with a capacity of 144 L/h. Both,
color and turbidity were evaluated in this research. Water samples were collected from
Choghakhor wetland, which located about 65 km of Shahrekord. The color and turbidity was
measured using spectrophotometer. Taguchi method was used for data collection. In this study,
the effects of pH, coagulant dose of ferric chloride (FeCls) and input flows on removing color
and turbidity were examined.

Results: The results showed that the optimum conditions for the removal of color was around
96% (i.e. color reduced from 140 TCU to 5.3 TCU. Initial turbidity was removed more than 95%
(i.e., from 32 NTU to 1.4 NTU). The optimum conditions pH for color and turbidity removal
were obtained at pH 6.2, Chloroferric dose of 40 mg/L, and flow rate 95 L/h. Based on the
analysis of the factors examined, pH has the greatest influence on the removal of contaminants
and the concentration of coagulants and debbie were next in ranking.

Conclusion: The combined Process of advanced coagulation can improve the efficiency of water
refinery by remove the colors and turbidity with direct filtration.
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