S Sy pole olCLIS dlxo
A b - pow ooled - prler 0390
YA 1T Olxio

(Original Article)

gT Sl H Ol gw B> 18 OgawV g5 (9579 piI1 .,\QTJs g‘T)lf vy
reb'j@.?) S| crgl.l)s.a&.o R T 414_5920 Cyan> ol

Ol €Ol e g8 (K she o315 (bligy 0aSails clame bldgy LSS
Ol el S cdle 87 (S g she oSl (bl 08Tl cdaen Sty pndign 3 bt )18
Ol 0l S0l S Sy ke o831 (bl oA (g5 e gurign 35| ol )87

4 N
oS>

4

Cpl Gl T T 55 Sl s 3§ olie bl oo LML 5 (nbs (leT 53 352 50 ol (S0 52 51 (S Uil g 1BAR 9 o
O Oleaily el aslllae (l 51 Con tms o OT g (el b 5 0ks (35155 (sla il 5 K o oo I 2blg SIS e
el g2 gin T (Gl (5035 2SI L 0 5 ¥ 15875 2SI T3 o gy SlaaliT ST 51 i 5

SV g e Uy gl 0 55mn 60 5l sl L e aaleST ulide 55 (0o adlllae &5 &) oty oy 2 0 g 3 90
AT L e S5 s 4 g iU kgt & glitn G 2 0L 2 oot ) sty o plonl i JT i Sl (gl 55 25017 (55l
Joos (a5 e lacdab 4y Ols 55 &S0 5 s ) sbas L35 ISU1 1 1S 0 87 s (ol (s ot 4085 e 65 4 (51 50
Ve iy o 28 55 Sl B doys sy 1) g S e Ve ¥ (Slachle 55 Sl g (gl St DT L O e Lk
35 e s (KON V) slie p3pH s aids #r 5 Fr ¥ STy laile ,3 CIa ¥ s Yoo

S5 L s Jeol PH=YY paads @ STy Olej (g ¥ fuily oDl 5 Sl g Codm DLkl o 5L andllas o s ilRSL
M| 5 pH r_.s:_MJ;L'u@!p\wldwgﬁlp!_}.’bwuou.\;b@$pgéljjg;)youjggwy¢mbou
3 g0 O 1y 0 e 16875 2SN A0 T 5 o g0 Sl on o (595 (S0 ST fomsley

15 o g onfT (i (5l 250 3 030l b 05 1,5 3 501 (55055 Sl GLES s ol oo gl 206, 05"l
Y T e ol ladaome 1 Ol S 55 08 lsal 5 e ) Ol 5wy

wol Sadasue ¢ asin JT 55 2SI L) gan 60 5o 15875 2SI1 b0 319 .,\.“.b’/

\_

Ot 0l S 0l S Sy ke o8l (tligy 0 a8 (OIS e okt 5
FAVAMINFFASF : - ils

h.mansoorian@yahoo.com : S s 2SIl s o 55T

M/F/YE \:Jti)b @JU

Mol adax I amio GLadLSb .(0-V) Wil s Slo
s Sy 5 2L (5l S ¢l (g 5LudlS gl
Cl SKae LOMSL ! 5 Lizd OT o sieze Sl pLal o 2o
OV DN IFCHT: PUVEX I g POt W S B
3l sl IS s sl StalaT OT 53 Sl gus 3L 5 5laa
Jgu.;&r_.ia,,uwg\;éu&bu,egﬁw
("«“WHﬁ@}"pd)L‘mjbr-“Qw}“'(?)Mbgf
.(\~>>,t;¢_:@|u5\;,_;jujxiﬁ);¢ﬁJ:§.:,u;;|j¢>ﬁ

3

doR0
ool IS s 51 S gl CoiSTL ST, ST sl 039 el
Sl 3355 g0 Jool slad s 5 (G Sl s (V) sl
A g ¢l 35 51 (Y—F) L3l Lol 5 xcs
sdne ack ate (F) Sl o 5 )10 o S S
S 33l Sl T b 5 5 e LT 5> Sl s
W ply e Sy g5l Sla LS 4 o 5 gl

5 AL L 2 5 6 e 5 v a3 gl



AQJ',:iLi_\" e)u-r)%OJJJ

o8 (S pske ol Al

oz 5l glaliedbn gy plw L amlin 3 EC (65,585
3se 4o 55 pute (oS e Olej OLeT (613 o g0 corls Sl g
Chl ol s et B (oS e W 5 ol
sl o s 1y (ams G5 (658 Sl 5 clie (6, KT
W o 3 P Bl o Bl 5 0 (65T B ) e
(s 5man Slalim 55 T sl gn ¢ gl il 3l ge cGlan D3
350 T Sladamma 51l 5 IS ) gr ¢ b S 310
LSS Colrn oo (61 (pomns Jailty 25y ol (YVOY)
AT 3 hLS s Coda U a0l (V) 3505 as ld sl
(=T lada s 5l Sy (o> )3 05w S5 S
S35 ST OT 5o Dl o 51 (36 O ot 2alS) slateny
5 stelsT OGS (las il Gt (Ol s
SN g o (gl el Al gy S (g1l

SN 9D

s Lol bl e 55 5 A 2T &) g aalllas
S O 4 ga5 Sl (gl o3l al 3y 50 gland LS 5
Ol palae 43 450 pH VTE'J;Q&}.»J::&L;L&CJ&L&L;)\}
emh B d e o 5l 5 S (s S g ol 0l
L T R B SN IC CRPH P
s 3 8 aslital ks JS7 5 gl SG SU yln
0L osbize 0Ly o dioe) 4 e JLSEC 40 b e
VeV o xXY slal L gagin JT (Gl o 35 8317 (aives
5 0352 b ) ke VO ol L Laoy SUI 6855 o oo
VY Ja o L s ke Vox Ve o100 slal b laded O e
ST L s S5 &y o Loy 5S31.000) s £ 41 5 2
S 52 4 o sgihe iy (i e 4 AW e 4 (555
(e 5 Sste glacda 4 Ol 3 G 5 s ) sbas sy Sl
¥O slac bl gyl ¢Saiw OT glaas goi (V) Lids Juos
(V) plie 53 PH o 51 ey Sl g 2 5 p 8 o Ve 5
o (YY) 5 Foarpm 0 LYl Sy ks 355 S T 4
Sy Cales glads b S SU 0L > g 5,
Ol s ol sad adds ProfeYs Jbej Juol s 3 5585 T, ailee
ol S5 glaansd Cod )y glatess s o aiils 5 2] s YO

o) sl laad ) Ty s sloul 5 5l Sl g uoas
SN (5ln o ks GladnT 5 55 (gl S 5l
clac Jled 648 0l ylo3l 5 ddl g i Sl g gLl adas
Sl L a (V) il o 4o 5 3 90 OWBLE iy 5 o3 ,SCe
so3g sl 31 ol Sy 60l Skeols 557 b Sl g 28l
OV b als SualaT OT jnedd as g CLle b 2wl
e SLacSiiSG (9) Sl (glodamy s OT (VL (gl
cJ‘:JLiJ)J;Q\ cdﬂ|j@j§Ucw}_§;u}a_w‘cQﬁ dbuwﬂ
S a5 ilbadlin S ol (gled Con g
g;_w‘au\_&uf)ljuu-‘—)‘oi_;u_ﬂg_}péb_v
el il aden 51 S b 2sy cpl (KO VAP XY)
L i S 4 Y 8l 5 (15 0 e 50 ik 5o
sl (s e 53 (PO U0 Hls oliladl 2] Cf; 5ol
23T Sl oS ylaal 5 iy 5 SLaeSSS
A 0l T3 IS e 3l 45T il a5 ey 2SI
(1) dsb oo (EC) 050N S35 s a0T 5 s ssy ol 51 S
Q}:_m‘w\é_ijlé)\jJJu)Jcou\_«fﬂMJ_ﬁTﬁu_i\)J
33,5 o 5 (T 58 e S 3 457 (535 U1 s S
L ool i 5D LT 55580 )5 0ks A g g3 sla0 5 (VDN F)
g.ulf.sb_:ijl); a..\_.faJ:g_iI.\:...S)).\:A LglAQ}.l L(ijﬁ
ﬁ‘jﬁwé%‘éﬂééh%ﬂ{j)%ﬁjoébpb
o IS oyl S SLaas S L Jgbomals (66 1S5 5kn
.(\ac\)wwg‘)}_m)_’o:‘:ui;_(baj_:'&_gd_ws:)‘u\_»l?
e c@uh..» g.)..l> eslass) &L"ﬂ EC J..iTJs 3> Code rﬂ:}&ﬁ

(V) ’}"i'gs‘ oals OLES S ol EC .\.;“Tj,e

Mn" —— M +ne’ &7 5 (1

nH,O+ne——p n/2H,+nO LIS s (Y

M™+nOH"— M(OH), G LS gy LS5 (¥

esen T 55 2SI LS| 55 ol ol odns0lss 5 5 Y slea
(V) Cl

Al — AI¥ +3e” &7 (O
Al¥* gy +3H,0— Al (OH) 5+3H" (o) LIS (Y

n Al (OH)— In(OH)3n



T Gl ams S| Sl g Ol 5 0 5o S8 S T3 ST (s

T B S RO i g Ny PR S S g P
OLE V=7 (gL jlssas 55 5 EXCE S1jhlp 5 5l aslizal U tass,
93 Ol g Cads Ol Y 5 Y ojlad HIs sad jo .l 0kl 0ls
gl glacble (s 5 ¥e Ve Calibes slalldy O Sub pH
SFr e 2Ty a0l 55 Sl 2 e 8 LaVer YO
Layls gad ol s ASJ}LQL».A ol sl i ol OLES 4 ads 7o
O e o O g Codi Slectily Gy 201500 L 3 5 oo otaline
23 ol Oledlily o iy 45T (6 sbas el Bl 2l 531 (65U
¥or lacble jsaids STy ol Sue 5 Iy ¥ 5L
Do sl e LY S TOVSF S S 2 p e S haVee s
3 3 el 4l B SIAF Y 1 s J sl ol PH
odal eV Cnli pH 3 Sl g (ol Oladsly ¥ ¥ o jlass
Olelssly v Cob PH s Conl e in 45y sbOlan 5555 s
o Olaily o YL Ol jee ol a8 ol s 5 (6 5L ol
B RN Y| B PP LY S-S PRSI PEISTRGN P s~ P
STONVE L ol 5 il o 8 ha Ve 5YO (slac e
sl 2l VAT Vs Jpdoes oL PH il oo /FF/Y
CobpH s Ol s Cod Olekily & 50 o)leis 15 gai 43 sl
33 ol Bl i PH ol 53l ols 0305 OLES 1
534S Celos g adds e 2S5 Ol o3 oty ¥ 5L
SIVAN s g a8 e Ve Y0 slac il
o 3 odeal s s Olekily o 5V ol aS7 il oa 7OO/A
el PH el 05N 1875 S T 3 3l 3l b Sl gr

as e Ol Sl el /Y O e 45 J gloes

100 -
90 -
80 -

60 -
50

o3 s Sen /B0 Jolie oI b olie Sl I sl e ges
Sl g Cble b Sled i ol (glad sad (OLL 55 . Ldd 03ls
FYe e b 53 (6 e b Sl o&s Sl a3l L autiladl
e, kl Lo bgy SLST 5o e gl i, b illas 5 e st
e PH e B i s OB 5 OT 2le3T (6l
s S o3l T 5 plosit 3l s 55T 40 )55 o
3 s 313 EXOEl il 5 S sl b asdllan ol 51 Juol

A3 S s 5 e 5 Glae
s oo Ol |y ealizal 5y 50 S obL 51 pled 5 S
A Il [
[ 1- DC power supply
@ —III— 2- Digital ammeter
4 < 3. Digital voltmeter
l - 4- Anode
5 Cathode
6- Magnetic har
T- Magnetic stiiring coniroller
=4

S —

ol >yl 55Ty 3 oolod S
yasl
ol L 05wV 16875 S a5 il aalllas s
a5 (655555 S5 Ol ety oo grn I (Gliomin slay STl
Oleily 5 eddon s )8 a4 T (sladaswe 51 Dl g ol (61

sLaolaj 5 adsl glacbale pH Gy Lol , 5 53 0T Cod>

v v 10

-—m=-=-y 20

_————
P

40 -
30
20 -
10 -

,
e L

—v 30

20

40

60

{(min}) o)

PH=Y § i 59 p o7 oo 10+ il 58 Ol gus B Slosily ) 0 sled 313900



Aq}l‘-’»"@'*“)""‘i"f)u’;")ﬁ" cﬁé&ﬁ(;l&al.i&ub@

Yoo
.
FA
e | Yo
3,
g #.
q & —_—r .y
'u] A ___*—-——-"‘—--" LEEY X B
Yoo d f:cc--...ooc.--....---u_._.'_ & -------oo-.o--ou' v
Y. -k =r.y
e
Y. \L 7
(min) Ok}
pH:rj)'&gJﬁff@V“ Sl 50 Ol gw Bis Sloily Y o led 51005
AR -
q. |
FAS -
Ve
“3
3,
g Foo —h —_—f— ey
a, -
i% .o / - —-Y.y
oo > - —h— .y
Y.
Ve
\E \L 7
( min) Ok}
pH=V5,:.:Jﬁf,?‘;.,e1'o~ cﬁl&;b&&ydbohv\sb ¥ oyl Hdg0d
Ve o
4.
A
Ve o
2,
g Foo
| Qo —_—— ey
“q .
T cesller Y.y
L
Y. | —— Yy
Yoo

Y. €. P
(min ) o)

PHZY § i 9 p T koo Vo v cdalé 58 Ol gus B Slooily 1 0 sled 513903



T Gl ams S| Sl g Ol 5 0 5o S8 S T3 ST (s

. Ar - —— .y
v Ve o
3 g - % =y.y
z% R
.. i LY "XX] Ty
Y.
Yoo
A\ -
Y- €. #.
(min ) Ola)
pHZVQ)‘QJﬁf;&ﬂ'O~ Sl 50 Ol gw Bl Gloily 10 o led 41005
[
4. |
- A
q Ve
o
"‘] [NR— edhes Ly
.
Yo 4 —l— Y.y
AR — & =Y.y
Voo
Y. €. &,
(min)oka)
PH=1Y g st 5 p 5 uo Ve o Cdald 5 Ol gu Bds Oloily T o slads g0
- z L T ) .
Qb}rﬂj\j&n}b;}b;bw)‘éhbﬁﬁ‘ m

N 2T s oo JT (gLnss s Sloslin wl LoV gy, S
5Ly aadllan ol s (YACTVAY®) 55 lsiean T (slademes
Az o AN aads e STy Ol e 5 S Y dslae
Codom Okl (5l 313 OLES ) VANV iy Sl g
oml Sl el el s 0 gV iy (oDt s
b ST p s T Sl YU S5 Ll 2 53 o8 ol il
laasd s Slhgw) iy polie dd 5 Zel 5 b oo 21530
50T (203 535800 linls (VL ol Ol e 457 S5y dn
5Ly (b b 3 TAYFOYOT) dol e o581 Ol Olantly
Nt 2 a8 et O psia IT (il 2l 31 sl VL
© o a0 e oLl p il oy silg Ol s S
Il B Ol adls Qb 2 s 0ds 5L L L(YFP) Wil

5 g B sl el ol 5 Al e el LT oIl 5 4l

2 e 3 N i S 0L 4l 10U 2 il
b s A Glau T3 )3 2ST5 o 287 (ol el
e a5 1 bl oo 05 15875 S0 AT 5 ke S
AL el Jsdoen 4 iy 5 SV S8 51555 0diS s
o s slaassd L) 5 ol sl A g Oljee 655
AT b adas Oled Sl Al s sl 5 Sl S 5a
o L (YYP) das 15 5T o 1y 0¥ 815575 S
odalive (Dl Ol (555 s i S 0L 2 il i
ol bl 253 55 Codo Oleily Slg Ol jae S2l 531 L s &
sRanta Kumar L g edal s o gl by el ol 45
LT3 S eslinal Ly ST oo (o 53 H1HLSs
LS 5 0Lzsl,0 5 T ladase 31 0 s 81557 S

)‘b}b\bdﬁ—ﬂ‘j}?‘j{)fg‘-\dﬂ"-}Jj)ljw)j)}



AQJ',:iLi_\" e)u-r)%OJJJ

o8 (S pske ol Al

ol L el 53 5 (Sirgudding 15685, L a5 5
s Fl Sk jles S Gl —Sady S
ATl p el S Ol Lo bl 5 L2314,
el 4S5 sl Sy 5 3515 Cillae 0 g 51,875 S
deas PH 008" Jodns oSG Ol isin Uil o AT 3 opl a7
(FONFYY) uS

Olej il 751 L sls 0Lt ol oL tdilo Ol g
JT S TR OV N | PR o] o | ISR K W PR W P W O
A islasT gl yo ol Hlide o 2o s ol
Adhoum L 5 odi iyl glaazsl L el ool 5 de Cos
5830 (e S3l LSUT O 56 ad 2l () 3
0N EIS 5 S T p s Vs S
# o9 —S —Sds SN s> w55 Chaudhary
— 5 5> Lakshmipathirg) 5 T glale > 51 26 b
la—is S sl Sloslin I LoV ey, S ol >
Dl L sl aalllae )5 (FFYA) il Sl s Sean
il = Ol s sl Sleuly PH y fily oD
s Sty s Ol gy sl od > 5 sl Ol
T Cwd 4 4ids 0 Wb Olaj 3 pH=Y Y

ke sl s Slas T 5l ol ml otald It
S U s 1) Codis Sty Al e A s S
Cod Oledsly YL 4l slacbale j5 4S5 s bas tdas
Lacble ool 55 das o 0L ol 5 b oo S2alS Ol g
S e SVsb STy slasle; L 5YL glajldy o
Chaudary L g 45" iy Slallle ol byl ol .l
P o9 S —Sads SU ol (s LS
35 L Sea s Adhoum ¢ T sl ad s dows j s b
LV e, 5 655 s $3bm 6OLSST Ok aias
35 LS 5 55l (O gV ST, ST 5 eslin
L sl (3l (555 slad soms 51 (2135685 aalllas
33 S Saa 5Ga0 (0 sV S8 5 SN Sl osla
SEC AT b jlesliul Ly OS5 51V (ijjj el
S en 5 BLESL 5 O el sl 2SI AT 3 L S 5

)‘(ﬁ.ﬁjl_{g_}uJ)Ec.X_.iTJé&lerw)jJ)

2AL(9)+6H20(1) —» 02(g)+4H2(g)+2AL (OH)2(9)

2AL(9)+6H20(l) ——p 2AL (OH)3(s)+3H2(q)

Ale Ol 5 E5n prdaan (YY) 53,8 o Laot 9T 2t
Dlaily 125 el S8 a1 a8 85 saol>
S5 Laclm o3l S2alS 5 aiails 21551 L (s 5lan sl
Sl 5 2550 Ol Sy Ol s 2l L e (YY) 555 e
Ll ol aS b e il el alin sladledily 4 Ol
o> Ly alaly 55 2L s s Mouedhen gla )
5 =T gl s S jlaslin wl LV s, S plae iy 2
Sl L atal, s 2L s Emamjomeh ¢ s s oIT
55l ol L bLs )l s S 5 0L, el 5l
3515 Glstuan 05 SIS AL T3 5l eslinal Uy s S
S s Sy s 4 4 5 L g game s (YAYFOYFOYY)
g o0 gy o gllae Olaily 4 Ok

St 5yl 0V 1555 S AT 5 ipH
.\_;J;g_?g\wb,;oT,\m,g_wu)_LNpH 4 awl g
SV O PH aadlas ool 55 (Y8) (F-¥Y) Ul o ol 5
VWY 54AF MF a5 5 a ol Sladl Jylowe 1
LS 3 pked S5 p e T ST g s Ll 4l Sl
Sl el S SLPH Sl e 00350 2 8 T
aals (Y8) Sl p e fT S lmna s J SOt
soslizl )50 slasy S i 4y Soy pH Ol s
i ol aallle 3 (FFOY) 513 J sdowe 4S5l PH I ia
(Ol B Oled Sl 655 —PH L DL o
sl e g o5 S el PH 635 mwe 4w 3 DLyl 3T
3L 5 Dl e o Ol PH sl 15811 s 8
PH=AY s Cods Sleaily o SN aadllas ol 53 593 s
0> Cadzes gla STy Lot OT Cde 48T T s 4
(YA ) 5 5 &oglize (lapH

sl Ll 5 5

3AL(9)+8H20(1) —p AL(OH)2(9)+2AL (OH)3(8)+4H2(Q) : s Lasl 15 >

(b Ll 5o
503,55 LS AL O b ay e 2iSTls ool s s H
AL(OH)3 s AL(OH)z 5 5 55— s L—wslis & el
ﬁlj\auTw;g@u.mwgﬂjca.\_&yu
HYunKim L. 5 odd ol Oliidos glaasily Ly asll



T Gl ams S| Sl g Ol 5 0 5o S8 S T3 ST (s

AT s ol s ol 3 s o3 YU (e 5 sl T ol

LBV=FF) ol b (glos T LT i adas ol

S 5 4l

55555 S sl Ols Gt )l Jole L
Slamiwo (sLas g S Sl asliul Ly 5 WY 1,575 =S
530Sl gal 5 Cnlin gy Ol et il e ¢ g0 e ST
335 T T sl lases il o

(P PRV 5l Cdllan el plowil (T (slade e
doas e Ot atn ol 53 Lo e S 5 a5 o)
el babsy plow b arwlie 13 EC (5,55 oS
(oS Ale Ole cOLwT (61 10 g coslw Dl g ke
il Sl (oS pad U (g land 0l e 4 LS pis
I S 5 o e (6 ST Al s
OLis Slalllas (WYY dily e fyls |y laes S

References:
1. Yousuf M, et al. Electrocoagulation (EC)-Science and Applications. Journal of Hazardous Materials B 2001;84:29-41.

2. Silva AJ, et al. Sulphate Remova from Industrial Wastewater Using a Packed-bed Anaerobic Reactor. Proces
Biochemistry 2002;37:927-935.

3. Benatti C, et al. Sulfate Remova from Waste Chemicals by Precipitation. Journa of Environmental Management
2009;90:504-511.

4, Boukhaf C, et a. Sulfate Remova from Aqueous Solutions by Hydrous Irooxide Macroscopic, Thermal and
Spectroscopic Analyses. Desalination 2007;21:38-48.

5. Wiessner A, et al. Ulphat Reduction and the Removal of Carbon and Ammonia in a Laboratory-Scale Constructed
Wetland. Water Research 2005;39:4643-4650.

6. Namasivayam C, Sangeetha D. Application of Coconut Coir Pith for the Removal of Sulfate and other Anions from
Water. Desalination 2008;219;1-13.

7. Mulinari D, Silva M. Adsorptio of Sulphate lons by Modification of Sugarcane Bagasse Cellulose. Carbohydrate
Polymers 2008;74:617-620.

8. Aleixandre MV, et a. Nanofiltration for Sulfate Removal and Water Reuse of the Pickling and Tanning Processesin a
Tannery. Desalination 2005;179:307-313.

9. Tait S, et al. Removal of Sulfate from High-Strength Wastewater by Crystallization. Water Research 2009;43:762-772.

10. APHAJAWWA/WEF, Standard Method for Examination of Water and Wastewater. Washington DC: American Public
Health Association Publication; 1995. p. 499-507.

11. Sahinkaya E. Microbial Sulfate Reduction at Low (8-C) Temperature Using Waste Sludge as a Carbon and Seed
Source. Internation Biodeterioration & Biodegradation; 2008. p. 1-7.

12. Kosuti'c K, et al. Remova of Sulfates a Other Inorganics from Potable Water by Nanofiltration Membranes of
Characterized Porosity. Separation and Purification Technology 2004;37:177-185.

13. Wang A, et a. Enhanced Sulfate Reduction with Acidogenic Sulfate-Reducing Bacteria. Journal of Hazardous
Materials 2008;154:1060-1065.

14. Escobar C, Salazar C, Tora M. 81, pp Optimization of the Electrocoagulation Process for the Removal of Copper,
Lead and Cadmium in Natural Waters and Simulated Wastewater. J Environmental Management 2006;81:384-391.

15. Emamjomeh MM, Sivakumar M. Review of Pollutants Removed by Electrocoagulation and Electrocoagulation/Flotation
Processes. Journal of Environmental Management 2009;90(5):1663-1679.

16. Kobya M, Can O, Bayramoglu M. Treatment of Textile Wastewaters by Electrocoagulation Using Iron and Aluminum
Electrodes. Journal of Hazardous Materials B 2003;100:163-178.

17. Chaudhary AJ, Goswami NC, Grimes SM. Electrolytic Removal of Hexavalent Hromium from Aqueous Solutions.
Journal of Chemical Technology and Biotechnology 2003;78:877-883.

18. Bukhari AA. Investigation of the Electro-Coagulation Treatment Process for the Removal of Total Suspended Solids
and Turbidity from. Bioresource Technology 2008;99:914-921.

19. Bayramoglu M, Eyvaz M, Kobya M. Treatment of the Textile Wastewater by Electrocoagulation Economical
Evaluation. Chemical Engineering Journal 2007;128:155-161.




Qom University of Medica Sciences Journad Vol.3, No.2 Summer 2009

20. Kobya M, et a. Treatment of Potato Chips Manufacturing Wastewater by Electrocoagulation. Desalination
2006;190:201-211.

21. Can OT, et al. Treatment of the Textile Wastewater by Combined Electrocoagul ation. Chemosphere 2006;62:181-187.

22. Hu CY, Sllo, Kuan WH. Removal of Fluoride from Semiconductor Wastewater by Electro Coagulation-Flotation.
Water Research 2005;39:895-901.

23. Bazrafshan E, Mahvi AH. Remova of Cadmium from Agueous Environments by Electrocoagulation Process Using
Aluminum Electrodes. Tabibe Shargh 2007;(9)61-70. [Full Text in Persian]

24, Bazrafshan E, Mahvi AH. Performance Evaluation of Electrocoagulation Process for Removal of Chromium (V1) from
Aqueous Environments Solutions Using Aluminum Electrodes. Water & Wastewater Journal 2007;18:28-38.

25. Bazrafshan E, et al. Performance Evaluation of Electrocoagulation Process for Diazinon Removal from Aqueous
Environments by Using Iron Electrodes. Journal of Environmental Health Science and Engineering 2007;4:127-132.

26. Emamjomeh MM, Sivakumar M. Fluoride Removal by a Continuous Flow Electrocoagulation Reactor. Journal of
Environmental Management 2009;90:1204-1212.

27. Bazrafshan E, et a. Performance Evaluation of Electrocoagulation Process for Removal of Chromium (VI) from
Synthetic Chromium Solutions Using Iron and Aluminum Electrodes. Journal of Engineering and Environmental Sciences
2008;32:59-66.

28. Ratna Kumar P, et al. Removal of Arsenic from Water by Electrocoagul ation. Chemosphere 2004;55:1245-1252.

29. Mouedhen G, et al. Electrochemical Removal of Cr(VI1) from Aqueous Media Using Iron and Aluminum as Electrode
Materials. Towards a Better Understanding of the Involved Phenomena. Journal of Hazardous Materials 2009.

30. Ghernaout D, et al. Application of Electrocoagulation in Escherichia Coli Cultureand Two Surface Waters.
Desalination 2008;219:118-125.
31. EAVik, et a. Electro Coagulation of Potable Water. Water Res 1984;18:1355-1360.

32. Cafiizares P, et a. The pH as a Key Parameter in the Choice between Coagulation and Electrocoagulation for the
Treatment of Wastewaters. Journal of Hazardous Materials 2009;163(1):158-164.

33. Chen X, Chen G, Po LY. Separation of Pollutants from Restaur Wastewater by Electrocoagulation. Sep Purif Technol
2000;19:65-76.

34. Sirgjuddin, et a. Electrolytic Recovery of Chromium Salts from Tannery Wastewater. Journal of Hazardous Materials
2007;148:560-565.

35. Kim TH, et a. Decolorization of Disperse and Reactive Dyes by Continuous Electrocoagulation Process. Desalination
2002;150:165-175.

36. Chaudhary A, Goswami N, Grimes N. Electrolytic Removal of Hexavalent Chromium from Aqueous Solution. Journal
of Chemical Technology and Biotechnology 2003;78:877-883.

37. Adhoum N, et a. Treatment of Electroplating Wastewater Containing Cu2+, Zn2+and Cr(V1) by Electrocoagulation.
Journal of Hazardous Materials B 2004;112:207-213.

38. Lakshmipathirg P, et a. Removal of Cr (VI) by Electrochemical Reduction Separation and Purification Technology
2008;60:96-102.

39. Daneshvar N, Sorkhabi HA, Kasiri MB. Decolorization of Dye Solution Containing Acid Red 14 by
Electrocoagulation with a Comparative Investigation of Different Electrode Connections. Journal of Hazardous Materials
2004;112:55-62.

40. Holt PH, et a. A Quantitative Comparison between Chemical Dosing and Electrocoagulation. Colloids Surf A.
Physicochemical Eng 2002;211:233-248.

41. Mahvi AH, et a. Agricultural Activities Impact on Groundwater Nitrate Pollution. International Journal of
Environmental Science and Technology 2005;2(1):41-47.

42. Mahvi AH, et a. Survey of Fluoride Concentration in Drinking Water Sources and Prevalence of DMFT in the 12
Y ears Old Students in Behshar City. Journal of Medical Sciences 2006;6(4):658-661.

43. Nouri J, et al. Regiona Pattern Distribution of Groundwater Fluoride in the Shush Aquifer of Khuzestan County. Iran
Fluoride 2006;39(4):321-325.

44, Dobaradaran S, Mahvi AH, Dehdashti S. Fluoride Content of Bottled Drinking Water Available in Iran Fluoride
(Research note) 2008;41(1):93-94.



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.



http://www.daneprairie.com

