[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

Ol o cublagy ole ozl
FY L FY lio AV Lo < Jsl o)leds (umdjlgs 0,90

O .
ORI

A =

Available online: http://ijhe.tums.ac.ir

u&h}}: Jle

Hlooliiwl b y950 § (oS (x£9) Cardwo OB 5w (Furo g dudual ow
1yl (ygulonmS| gla gy £1g3l 9 g o5195'g SN Al Wiyl )

gl (Lols Gy g Almad F o3 dedess T s9me s yuol ! S L j0enme

Ol eyl s ool ol olKitils ¢yl o3 (S pole «ol LoVl Sliiss 55 0 -

Oyl el ool Ol olKzils o)) 05 (Siizy pole cailags ouaSiasls cawe Culilagy (cwdige 05,5 =¥
Ol Ols (Ol s (S pole olKiils criilags 0aSiils dawse Coblags wiige 09,5 -V

ul)_,l ‘6)1"*’ ‘u‘)““)l-" ‘;w).a FB'L‘: oKl sw‘d.e) IRV K ‘Jaﬁ.'z-.c w‘-.\.@f (W os)f -f

Ol (O 5 obdS Sy pole olKiils came cuilage Sliniss 5 0 -0

el Ol 5 eobdS Sy pole olKitils cailagy 0aSails came Coilogy cwdige 09,5 —F

cdu—S= il o ol N b

Col gdlags sl o pedgll | S O =S g, Gl I5 O 18U g o) AvAY/ N redly ) gu U
o dbal Gudos cpl jo .cudls walgs Jlis 4 |y cs jlass apas Sogll ol ahai pac a8 VYR I (il &,
1A G )50 48 gy gr—ilannS| (ngh slahg) 5 Hgre¥ 58158 5 Il ALl 8 Slesliiul b qp Ly u A by b
el 35 QALY sy Laasl g6

95 sBly ol (Jlolse 05508 Bd > St 5 ol (g ymdy 5 1y 2 B9
A AJAM) Gl stdls Jol e N5ST5S 5 51 s ot sl yiol s Jlasl b o5
dilizee (gloos b elgil s A (o y p (FO =+ MINY (23S Ty o il 59 581 uia (1YY
S5l sy askas  TOC Bio S 5 lasily (s (610 428,y (50 lanS]
2235 Jlosl STBOD/TOC)  1(5,5350b5 (355 1 siges 159l 331
1 edpan 39,380 3 TOC BOD )50 5 Bi> lonil, aige Ll o :Laaidl BB (g3l Sdme oyguw¥ oS58 g 1Sl
id 2 Gl DAY MG g o010 VY s )0 BV s ,o YA Jolro i 5y (ygu—w¥oS145 7 2SI 05 Oy wley
G Jsl a2 0 51 TOC Gl S 45 5 sy 10l s ol il 09 2801 gl Sl
SOP H,0, US slaaslys ;0 TOC Gis lealy ol i +/+ YV MINT Jolas 5 05503
s FAFY YO Y N A Jslse 5y COP/US/H,O, s COP/US .COP.O,/H,0,
Joles COP/US/H202 alyd 0 (Soisdem ao0 Colild o i 5 000 )T Glonw s ,0 YO
W8l Sl VO i gmno o g5 (Sig Sl Sy
s COP/US/H, 0, a8 i ¢yl ol o & ¢y50 V55158 s S| i) 3 g oS At
S ysboar camd so Gl ) O (Suielam sy aral 590,50 (505 Oy Pl oo drhuas
alie mlio 5 coio (nl glacolay Vb az o by prohae bl sl p snld nl 5l olsS o
Dol ool

dr.udadban@goums.ac.ir

Please cite this article as: Khani MR, Mahvi AH, Zazouli MA, Yousefi Z, Dadban Shahamat Y. Investigating the treatment and mineralization of olive
oil mill wastewater by using electrocoagulation and novel various advanced oxidations: a kinetic study. Iranian Journal of Health and Environment.

2019;12(1):47-62.



https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Fed OluS 5 a4 by e oMol 51 COD 5las,e V¥
oad 350 reizma el Jid @ bgyye ] e plai
Ve Jesalus 5 s IOMWW. e Las el
39290 L] (A) unl (650 OB Eopoms )L 51 s
95 0 ) 39— Jl e 4Y Sy Cul (S BB s
amo S5 Lo 58S Gl 5 LT Jlgus datilisg, o
SopalS )lg S 4y 5aST 9 055 )95 99,9 5l Y ()
ke s 3 45 5] e ae 4 S sl Ol 0 05 250
salgs laailssg, Joly g oSS o oS 4, Lials 4,
21 BlE Gl o Giolw b olml 095 agias asly onl ad
s (T3 L s G a5 L Q) cBls valss
slizl 4 (Sl 5 G905 Ofg) e Sl VL
ool ols S5 i b 0,5 S5y 0y Jed 5l G jlagme
st et a5t ol Sl sy e onelo
oyl a8 Bl g il oty doailsog, w555 5
oy slowl LS (], (S (g julols ials
G azgi gl balusl Cuodl p gomw Olil g oL ig s

el sladle 9 1925 )3 (gl (SAS g, Seake Sty
Jare (nl @8, $ln 6590 5 gelr aphal (ST Al bt
slaalbaiar 2515 Cwslonis Sl 1525 50 (daoreius;
N Slaseie Js 4 5 (Fabo oS o3 (535 0
5 LAl 5 w0 5k laolny cl G3ndy 5l eSS
loly jo 4o Sz o il Jo3 5l ala ) 4

los 51 (55, Jasot) sla Joes 4 JUil g ol
et adal gl by, wile (—alide gla by, 9—S
Oyl b g S il (& (55w, aiile
il 5 (gelannST sla by, wile (lrord sla s,
5 3o 9 Ol (oS S wile ple S sla s,
90 o) AN adal 6l (Soidlsm Loy, gl
& pamis () gt 55U (Jy ol 28,518 2oles]
olpring il Jgu8 BB Lol g golaidl Ll 5las 60,3
aze Cde 4 GaralannST sla s 45 (6 sboas el oo

cde 4 (So5edom Loy g (Brae 2l dlge YL

EA

e G (Fare g adal owy

doddo
0L 5 Dl e alaulgar (505 89, mlie SN
&1 sloe Sy oo S eogll Jalse (s iage 31 S0 YL (I
xS yin gudae VA GV (V) aivn oy oo
S b a5 5ba 195 ga a5 Bl 50 gy £,
285 Ogabae Yo oVY (608 OB (Sogll )L L Jolse ]
5 S Oy Al )5 (Vb 5 yS (7 Y) cenl Lo o
olyod s ol o 3l glaans ;o (3 (ol slmos ol 8
Sl by, & az g SoealiCaro (nl Gl Solay oy
Wz S e patiia |) ol g9 (ol akal sl n 5o
helss @ gy ML ploaed 5 (S5 slo S 45
239,500 (o5 Gz e s s 5 T lulB gz
42 )0 eOg—y g5 Wl p g e iS ey el SLS
(S0 E55 5 G 0o Gy Do 0gie (S 5 Esb
9 13I8 (K (g, glAiul (6ol 5 Al Ol s
o525 ol e 5 g ooy ()3 e
il a5 o0 J2b (b oS 5 052y el (So3glsm
Wl olge Ao y0 YV 090 9l j €9, Pl Ho (F)
sloiine aS 093 oo adgi mule Olasly s )0 FO g sel> aes
a8 il g e sl 5 oS 5 Ol ile il oly
Olive Mill (OMWW) L 505 a5 0é9, oML ]

0uis 3ty OMWW laie (0 oF) i o5 0 Wastewater
Slade oalg )18 (Ko (930 ) 89 gl anl B g 4
Pl g csl gt a5 okS o sl 4y 100 Y
WSy cob—uws u_ii) ¥R Q.éj) OBl OIS i )‘ ()
Oliae a5 (5 sy« QT YL ‘;osﬂ 3Ly ol pH
u)l.ob).»‘)) VO 5\‘“ ¢ Sgd> w}:m UTBOD 5COD
O 0szge b 8 Ll Guizen (P D) Sl (60—
Oliwe Gmized tlwl ol o 550 a8 5 VT —Y/0
Sgd> d.....” (V sf) Gl 00 U’“")‘)f <10 =) g/L UT 3

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

Joloee oS 5 L3l a2 5l Jool> S s 000 JISG0,
OV OF) 0,5 o & y30

50,0 K PH & ol slalaze 10 05l 4555 pecdas
Jool b 008 (oo oy OH- slagygs j9> b oyl 452
).)L.d 9 LQJ[S.)Q‘) LS‘O).»JU) A...“)S ),«.Il) ) ‘d.a):u u.cj_w
aisls lis pdisre .l sduzs 0diad g xSl sladssS
6‘)1’ O S | r‘,3| S5 JLD.».:‘ [ Q)" 4 3 sl S |5 as
°°)§us‘° Eg—= H202 05""] 9 590 O ST Jsis
(YA) () aoleo)

05 + HO~ - HO0™ + 0, )

Y guase 45 3 o olpi iy (pdize plw e cpl Lo
J}M o> 99 = 4O R 0207 9 HOOD ij uw..5|5
0375 e 2 STy Gasb Sl Wl oo 039,008 3—ST

(V5 ¥ aoleo) 005 5

H202 = HOE + H+ (Y)

HO; + 03 - HO, + 03 (v)

OFsn O3 Cewd I L Gigaee wenSTn anld cnl e
4325 o 3l b3kl (aSTy g ead bas HO,
28 Hebiles 005 o JenSg e SIS0l ol g )
H,0, Lug ol a3 oliee wgd oo ovalin ¥ aoles
Slp b 31 (V) 00,5 oo dga0me 0uls 0 s H* Lug
bl Gisen ol UlS glgl 5l a3l SIS ls3l
Ru Fe" Fe* .Co .Cu Ni RuO, Co,0, MnO,
Ti0, L£0O,0,/Ce0, usile 55,550 55 3 Ag™ 5 Zn"

® gﬂ/
yéfg J 1PIA g /gl o)l /masjlgs 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AN

Sy Oy odsld Jed ol oS 5 Sailesh cols
Wlosgs il g M5l g65 pladas ;o dop—uwilS g o
Sl s 5 S3lop (Slglem ankal slaaild Sl gy (V)
S J 0 cul <18 Jolee BOD/COD s ool
039 +IY 3l yiaS alS e, 7l enl mbio 5l 06 ol
anl B sl sl Jw 0. (V) el ddas s wiejls aS
Sl Fse Ghe) Se Ol Sl ailys s ¥5S15S's 1Sl
255 18 oolaiul 0 g0 Jaio ML ul> slge ialS
(S8 Dlxio g prdtins (S0 S L2 Sl el g cnl e
5 oS ST laicds W) canig iSUl Jool b 3—las
oo 638 sla iy adgs gl p d(oausSLal lecas il
e g a5 oSl 090 o colaiul suiiSadais oole ylgica
Ul 31030 5 co u—itsas YU Cwglio b Slawl> &y g0
(2ol Slge 4y 5Ls pae cgadgl o e S (0
coly 0,5 Sail (6,la8a ke yus 4l 30 « S> o5 (glad 4 LS
69)10)| (\Y A \)M‘yl.: @I)lss‘_g)L)))a).e‘J)éodL_.ws
S Glgreds aiiled o aid iy gwlanST slaasl,d Koo
S g e g 2 clio Sl akal 6l Fge )
Jole ool g g, Ja lafd (LS 5 Srn slaail>
a ol3T sla JIGol, o les Jug—us |, P VTN PUR -,
soaiS oSt asle golge jloolainl b g salixs sl g,
$lysle sy ¢ oloand 00iiS du ST Slgo ¢yl aile (593
slror—Sgigw sba STy oied Jlb golades g rin
s gt slaan 3 5o 5l 3l L gl
3 5o lrmnd slobs) sVl aszpm Juls & 45
plnl 6ln pleod o bs, oo b S5 50 s,y o
Q)‘ uw‘ml o (\(b) uﬁ; 0 54 d..d)_.w.u uwlM‘
Pl (gamlinST Jolomo S5 5 (31 G G2y S
G251 b gemlnST T o a5 (G0l o, 5 9550


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

ML (gl (Sone 9 S ndy aha (e Gl Bl Grizren
(Electrocoagulation(EC)) 4.V s5155' xSl a3 5|
L} J.»al} A_:l_m.: d)l.m @.\M 9 du.c.a.: e A eolawl
(Single s 55 o) amwlownsST slaas! ) 5l eolar
Sesg—wl gl anls Ozonatio Process (SOP))
sloanld o men s H O, 5 (Ultra Sound (US))
H,0,/0, LLOP/US .Ozonatio Process (COP))
o ol TOC g BOB (w5 5 a0 Glaw o 0an¥T (55
Sl sladige (Soiedon s abal i (izmen
pll )5 0l (6,505l BOD/TOC cos a3lis L 50
Al ;0 TOC 5 0508 Bio aige Ll lal oo ol
Al B e e 035 e by Al g ST
Sl 59y 2 )95 e Ayl 5 bt (gmlanenST alide
Sl Gl Gore i g <8 )5 plol ool apal iy
Slge ylime (6 S0 3lasl b LT avhar ol b S 4 XY
Yoo LasSTly slanbe; 5o sailedl (TOC) —u)s JI
O 4

OgwY 951959 5 59351 9 wiul 3 lasien

o) 098U 5 Jols (5100 0 sl yeie b sl b
A/dm? 5 <10 /Y by slaan—uils Jeloi 59,5501 ,a
PR AR e S t°5""“"‘°9ﬂ 0d—D 09)9:}&31(5‘).3 <IY
a L_gLQ)LJj ol u.@] 00— 03,45 a5l 6‘)—‘ -IYY A/dm?
Gio ags Lyl 5 g o alil ol Wil gl V\ Vo AD
o St i 5 Jin 5 9y3,F (s BOD/TOC

e G (Fare g adal owy

o1 45 S o oslitul oanblie b o5 5 RWALO,
Catalytic Ozonation(COP)) (5,550 5 o3l 1,
oy a4 Jkd S (YY) aneS o (Processes
05eST b sladiss S5 4 e g a8 (o0 SWS
Dgb oo diimd JI Ol 5 (g3l (Some Sgagy Jotme 45
o 1y Jbd 52850 ool pls 4 slge Wilgi oo 03l (izeen
S Oleyed 95 Al )0 el apnST (i wnl)s )
YY) 005 Bis Hleadly (iali8l o Wilgs o 5l 9 JUd
593388 plgieas Jud on)S 5l eolinl Sluogas 1YY
Sras wilp o Slee ;5 Oyl 4z )0 136 pas 4 g o
la JUGly eanly) Jelge 156 pae )3l ainge oslial 5 yeS
slaanl s Salslae Lol Jalge 51 (S5 a5 Slo S (o Joo
sl 5o PH U poe rimmen 5 ool w8ty b
O Sosbme 3 o3l (bl anl B S 5 (TY) 05 oLl
ol ool JouS g 000 JUG31, wlgs al8len Sl el b
et SVEE b Sl alises glaoan VT Bl ) 50
Bas gleasly il el aali ol 3 oS culd jastie
s sel Jld )8 o Ojsoinn 058 0]

Dgbsn JUd Sl oS ST slaaisS 4 ()
4 Y5155 9 Sl (Al (g aial B jleaddllas 0] o
9y 7 b S 5 3 psrieesll s ol 05 2SIl g0 ol an
b 59500 Ogunlisl 5l JSctiie g a8y ion (yglinnS|
Slr Hy0, 5 5o lisle glsal ol o2 @ ()8 eSS
Bly DAL il (Sare 5 Gy ahal A0 kS

Al oolazwl gy €9,

gy 9 olge
2055 =5, Pl ($8ly slaaiged 5l 3iod ) )
Ol 5o &8ly sy (S s, S jlwJolaie (>
aiile ()T (oiloords sy 5ud Slastivn s § 0 dngd QLS
ol Jsib S 5 S 5 Slal> U5 TOC BOD pH
s TY) 5 (s o 8 il LS sl g, 3ilas

% 9 y ﬂy
1A Jlgs /gl o lauis /pasjlgs 6595 ;/}

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

P b (559,008 STy VML) oz 00 )0 YIO e
18551, .08,5 1,8 ooliiwl 090 (5403 Yo e ML j0 00,0 Y0
YO ML oo 4 glainds ool iz 5l oolaiwlo)g0
o2l 3 3l 58 & g0 cnas 10y Semi Batch > L
hiie &)got St Slay by g diwgy O )90
3 oo b e ot 53 35 Gl e 5 on 551, 5
S 333l 93 lawsi o 3 5l 9 25 ST, SV
O SYlail gl s S o )5 (b )a Vo) el By
556 & pglie a8 (g8l i b STl 51,955, (!

9 Sl gl JS_..; A eala ! o Q}‘ L 9

s o ol |y o Slalaie  Ssbly aly s

Crond ;0 00w Jalisy dawgs )95, 4 (639,955 ()L~
O L/min ol cod b Ly osbly ol SLogls ol
sleslawl b aS 5 ygbas (o pulas V L/min L > L
S92 08S Ty & 6395 O3l laite (TY) el 2000 b,
Qo5 oo F- mg/(L.min)

iy

4

H202 ll
p— - -

55 gin b I Sy e | 55158 S sl
paSas aslu VP e ML e 4 3 DC) i e G500
39 pSIY Joli K0S 51 Y em Jolgs a5 09 2SI E 51
39, S 939 YY ¢ /2 ¥ g £90mxe (59 s AT dm? slel o ool
A0 5 colaswl

G970 (ygmS g 55Ty g il b Clasie

5 EmnedBS GICOP 5 (695 0U1 (9S50l 8 5
S ld el o eolaiul o g0 e JBIS ol ool oolau!
a5 sl 52 oK1 45 45 sl bl JUsd
o2l ks (PAC) o5 Jlb 1) adsl slajles im
0,0 YO pgsgal Joloe lawgs clxl g A+°C sloo jo )]
) 2 Fe0, 1,5 5l g 0b 0y g jo (b9, oll
ol i Ll ol 9 (YY) 005 i Jld 005
(YF) 26,8 15 ooli ol 5,50 F @/L e s Loy 355 |

4 OgamloanST anl)8 sl (59 0ue aSTy Jlade (pien

e

— 9

8
.. |OMWW

S JasS ) 5005505 o) LSS 458y pbinnsS] 3 AT 51 90 as¥ 5155 3 550 i gl o1, ol ) IS
J,l_w -A ‘LS)'Q)‘.&W Joxo -V u.ﬁé,—w'fds'—? Aigod g Q)| uvl.w" ¢5H—A ‘ugio.b_w SoL—s-¥ ‘).’o‘.ob"’) -Y s)yb.a) Q)| -y
955 03138 3l pls Ve g ) (9 plE SMOL diges -1 (s grw¥ 95195 g Il

® ﬂ/
;/%ﬁ ‘\J/) 1A gz /gl olads /majlgs 093

Ol Bz bl sgy ale ozl iksgy ole owliliad 0\

ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

o Sis s 85 050 0 g/ ol e 8L L 5155
ail B el sl w8 o0 By STy @]y Ol (Sl
oY KHZ ol (uils 3 b Ssgusl gl pla 51 Ssigual 2l

o ool VFe W (mg,5 & a8 L

baisl
055 €9y OB (o Lol g50 18 Wilasiiin s
S50 A5 5l Jol> (g5 Ol (oleandsS 58 Dlasei
Slasio b awlie 0 a5 wl ) Jgoz & ygod axdllae

Lol 485 18 a0 g, sladls 5 sle slacley

1400
e timevs C.D=0.7 Aldm2, 12V
1200 1 Ny o t!me vs C.D=0.5 A/ldm2, 9V
AN v time vs C.D=0.1 A/dm2, 5V
—_— je]
o |
= 1000 -
£
2 800 1
h=
2
S 600 -
[
400 -
200 T T T T r
0 10 20 30 40 50
time (min)

TOC concentration (mg/L)

d}lw J-‘MSW‘:&»{

S sbygesl pll by 9 Ol g
U VRV LRV ‘Q,:a—l Slalgus ‘Q.aﬂ QLIS wile e Jlls
(0599 STy 5509 Jlad ()8 (S5 5l g il
E -V P BN P PSR FPUUH CER VR VP IPUR WERVEM YR W
ool p YU TOC olfiws Liwgs aiges TOC .ssg
(Non-Purgeable Organic Carbon) NPOC a_t

sles e °C slas b il aly) Jols gles 4k Ly

e a4y el 00 80 (58S by 9V e °C sl

o8 5l adgs o3l et 0b i Yo+ mL/min

2500
N ® time vs C.D=0.7 A/ldm2, 12V
\i o timevs C.D=0.5 A/ldm2, 9V
2000 - AN, v time vs C.D=0.1 A/dm2, 5V
1500 -
1000 -
(!
500 T T T T T T
0 10 20 30 40 50

time (min)

Aol 50 Gl Wyeus Bas Hlogei (o YYer ME/L adsl TOC U ygum¥ ¢5195 g sl sl 8 ;0 TOC G jlog0i (A=Y Hlog00
poumogll 39 iSIl /)Y A/AM? g+/8 /Y b yo asmmsls A¥Ys NTU adgl 905 b oy gumw¥ 95195 g S

Gl ple OHMSL L duslio g LuadS (535 A5 )5 51 Jolo (g ) Sl (o2 booaslisSG 8 liasdio Y Jgur

oo addlas (YY) guiyd) (YF) iyd) (VO) (uisd)  iomw ly (2leowd 650 38 oyl

10 YA A7ER AR - pH
YV YO/NY FEIN AAVARA g/L TOC
VIVY Y/ ARTAT YAINF g/L BODs
-V - 10 Y “IA - BODS/TOC oo
Y/t VYV Yoa INATIAR g/L Slael> IS

- VA/AY VAR YIAY g/L Js Jub

N ronnnsnsnon | FE 9 2

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

min ;b ,o 9 +/YY A/dm? ;b > ails oy iion 4
NTU @ 1YY 5l adgl &yq08 oy ol o o ioww FO
mg/L 4 YY-+ 5ladg TOC Jlade yies g ouw, Y-
3 Brae 09 7Sl Gyt ;508 Bk jlcdl Shals OVY
o pSIPYY Mg Joleo 5 ()2 amsls oy 4 boga o
A ot olas ;) e gl a el ol

3958l bwgi Gl (5 jo05 S 9 2L
paingll 9 ol

il (Sama 5 poriagll g (ol il 09 2SIl 4 lis b
5 TOC sla sl i jlesla ol b ol (5, da 555 4
el o ools Lz ¥ Jloges 4o BOD/TOC co—.s
bgie Sl ) (e ¥ s815S9 2SN Joboo (5515 520 40 Ll 25
39755 sl o1 e 4 (5 yoboay el 55 5 2 il
2] 95,5501 el 6 AV g /0 A/AM? (5 5 & pyivng)]
sl A Vg +/2Y A/dm?

VD ey Jaie 5l BOD/TOC o o ols olis gl
i py—iagl] 5 ol 09 Sl (gl (2aSTy gLl o
ol I 5 ol sl azily i3/ 0 g VVE 4y
9t/ AY i 4 s (et cnl sl az e S oS

el 03¢ ¢+ + VY min’!

1400
® timevs C.D=0.77 A/ldm2,11V

1200 - \ o timevs C.D=0.61 A/dm2, 8.5V
. N v time vs C.D=0.08 A/dm2, 6V
> 1000 -
-
=z
~ 800 -
2
S 600 -
)
5
2 400

200 -

0 , , , , ,
0 10 20 30 40 50
time (min)

TOC concentration (mg/L)

918 0 TOC g w)gus Bi> 5 ()l 2 a—ils 5]
paagll 09,580 L EC

5,8 &l as TOC § & j508 Bas ledily ol yse ml
Slople; 53 (3 yan 4T 33 250 sy pssisost] o5, 5
b LAYV 5 Al oy slasldy cesd g ca Lz
Oy ol 00l o0lo L Y loged jo caliee ()b,
£5 5V Jolire i 4 TOC 5o y00S Bis ylsnil
g IV AMM? (L 2w ils ot tin 4 bgs e sy
sladgl 908 asly ool jo s Giouw FOMIN ol 0
TOC lase (pizmen g 0w, YAONTU 0, A\ Y'Y NTU
b lcdl pals YAS mg/L 4 YY- - mg/L i a_Jgl
Wl G i @ by e 5 (Bran 398Ul o i 500
2 6l 4 piagll 0l og oSIN PAY MG Jolao 5 2
918 )0 TOC g &ygus B> 5 ()l 2 as—uils 5]
o2l 89 mwIILEC

3,5 6l any TOC 5 & y908 i lonsly ()l msls
b glagle; 3 (rae Wl 2525l lsieas ool 5525l
Ol @B LW g MO F o 5 slajldy e
Oleasly oy i ol oo 0olo LS Y logel o calite
Lo o0 VO gAY Jolas i 5 4 TOC g & ,908 i

2400
2200 -
2000 -
1800

1600 -
1400 -
1200
1000 -

® time (min) vs C.D=0.77 Aldm2, 11V
© time (min) vs C.D=0.61 A/dm2, 8.5V
¥ time (min) vs C.D=0.08 Al/dm2, 6V

600 -
400

al

time (min)

Wiyl 53 Oliy @908 Bis 15905 (w0 YFee ME/L adsl TOC U ¢y gun 951559 Sl 0iy1,6 50 TOC G lsg0s (AN -Y 3505
BT 59 SNt [+A AAM? g[8 o IVY 3l yor Waimndls AFYe NTU adgl & 905 b ¢yqmus¥ 55195 il

® gﬂ/
-_/A}?DQ J 1PIA g /gl o)l /masjlgs 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

oy


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

A i Gl slagle )3 sl (Same Gl
Ol LSOP wsld po ol plts mls oF Jloged gsllas
o TOC Gis leaily oo i FO mg/Lomin )l 58
B 539531 b a5 el 0o )3 ¥+ Jolse 4+ miin
sl 50 oF @L Juie 4 (COP) o blii Jlud oy S
e pleaily A8 W ols 5L (COP/US) syl s
Bl Gl ao )3 FA G FY 4 el S 4 il

P TOC Gix yleasly o s ol i mls yuzen
aeSTyy 5 (V0 W) Sl gl oy slionnST sloaiy] 8
3l om OYY MM (55,00 a0 ST, clile bogyjg 0
ol 30,0 V0 g A Jolas s 5 4 o ,23STy 4+ min
G9s9e w1y clile b H,0,/0,) 5uS's 5 syl 8 50
Sbewsly ooyt FOmME/Lomin 5155 L ,> 40YY MM
2 el 9B xS ojlal s 3 YO Jolee (5l (S
! (COP/US/H,0,) (5550615 (5S35 gige 922l 8
Sle (e 5 (o i .8l il a0 VO 4 el
aS ad iomiw +IVE 9 VIV Jolas 35 BOD/TOC ccs
a1 s COP/US/H,0, (il sl b 4 by e o5 @

e G (Fare g adal owy

21 095U 50V 51555 2SI a8 50 a8 ol Lts b
powiagd 09 xSl s o s &,908 3 TOC i lenil
Sras oo g cal Bl Al a0 8 g IY ol 5 e
RO R WIVOL SRVWESR SRV AN

i 4 5 paeiesll g el 99 S0l (il (Gane Lo
e e Ll GlaSiii 45 0l s 50 )3 £F 5 VY
oo rimad 08,8 A wlxe +/- V) minT 4 /- VYV
5 S bz a—ils Slo gl 0 oy BOD
OV 5 ¥ ploaily Ly ool 5 poeionsl s 5 s gLy 25Ul
S AV polie 4 VYYY ME/L 5 VYO adl clale 5l as s
Do, VFY mg/L

sl )0 Clawy Gilw (Fare g 4 jani S
O gl | il

(OgeoY 5195 5 SN Al 5l soel sy aigy gl Loleol
Ol atslo b ol o9, 58Ul b oo 4uha iy Sl
shls aS Fomin ol oy g+ /#) A/dm? g
VY mg/L Y2 NTU 5,5 4, TOC s BOD . 505
sloal o )ls PH @l i Jleel oyga soeul #0Y mg/L 4

wisg US € S anh s .
1.2
2000 - 1.1
-
g
= 1500 - 10 9
2 =
= ~
J< o
c
8 09 m
c 1000 -
[}
(8]
-
// P & A ALTOC concentration (mg/L); 0.0213 min-1 - 0.8
500 - Q// A Fe; TOC concentration(mg/L); 0.027 min-1
® Fe; BOD/TOC, 0.0084 min-1
O  Al; BOD/TOC; 0.0077 min-1
T T T T 0-7
0 10 20 30 40 50

time (min)

9 2 Aild 53 pguiwegl g (T 39 uSII b T Sustuw § Sl BOD/TOC p5Lis g TOC cdalé ol puii jloged -V loges

0¢

% 9 y ﬂy
1A Jlgs /gl o lauis /pasjlgs 6595 ;/}

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

Slew PH i suos gowwl pH glyls leols £45 0!
Slallan o 4 Cos g e F10 Jolas dalllan 350 a5 15
olos L wlgs_so ad ol e ) (6 y2aS iyl
(OFR) St S b 5l SIS sudgs slacly
Lole Ol b cbloge slogug yow dolliss (g
apyY b a5 0T 5l Jolewe (29> (25 08, (oo
o098l cde ay 5505 (6 5lwg puiS Ay OMSLB AS ! [S'S
59 Sl Yl oo oy sl Jpazmo (39158 ol 4 09—
el ails zd pH ez

G dlme Ol (600 528 Lo gla el )y 51 (SO
5 Sy gy S 0] a5 (YA) &l BOD/TOC
ol Slalllae 8, 51 sl 0y0,8 i IV Jobas
el ol BOD/TOC o b ol 45 ol ool
Sle a5 (YA) 3l 1) Jglae slo oy, 0 Su3glge 4 s
58 LS 5 (Sfalam 9y 0ilo3l olge 95z ] Lol
(Vo) cel o o lapsnS s J39,5 (JsS daJid (y asile
Wil S gl s anslin g iy 45 Sl s ol iy
il o dy s 5925 50 00Vl cnl (i
33,5 3)ls Suiodem (keSS

80 -
70 | ----BOD/TOC

60 A

30 A

(%) TOC Cod slausty

sloanls TOC Sis loal, lidl (S )sba,
SOP H,0, US (sloaisl, Jolis s 5 41 ymmibignsS]
COP/US/H,0, a41,5 s COP/US .COP .0,/H,0,
ddal 4,0 il 38l Al el ol 8 sliulay a8 el

ool 3 3 ued 4 55 BOD/TOC (6,3
a3 o 3kt |y Sy TOC 2alS Seitons 0 loged il
OF ke (2 72aS g (i 9 09503 Copnd Jol a0 5l 45
ey A aS Al G s [N MINT g /Y Jolee
US u1,8 y COP/US/H,0, .4 oyl )3 4y by yo

...\3.)9.3

(5 09y PHSL (gl 5K 5 laiolej] s llas
 aglie 1o IS ol ol Slasle g I olge ,polio
Vs 50 &S sbplen il S laals )5 ple Sl
Elalllas , Calizes slo ol oo &5 05 o oonlive
5 A58 Wl pesille 5 255 50 O] Jeds o8 el ol
IS pobas a5 pl 4 dzgi b el (600 Aiged o (rizmon

-\

<)
o
BOD/TOC

) o ©
&® Q\o Q\o

0'»\
Q(lv

adgl cdale Qe min STy (ylo ) ¢ cygumlinms| Giliseo srusslyd ;0 BOD/TOC) Gl (g 98y dnduai 4> 53 duw lio 51og0i —F 100
$8Y mg/L Jstw TOC

® gﬂ/
,-/21)?99 J 1PIA g /gl o)l /masjlgs 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

00


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

e G (Fare g adal owy

700

600 -
)
=)
E 500
<
L
©
S
£ 400
[
(%)
5
3 3001 03 0023min®, ~_ A~
le) O 03/H202; 0.0026 min-1 < ~—. 0 Trea
- v H202; 0.0017 min-1 > T e—

200 1 A COP; 0.010 min-1 T———e______°b

| US; 0.001 min-1 P’
O COP/US; 0.0117 min-1
| ® H202/COP/US; 0.0133 min-1
100 T T T T T
0 20 40 60 80 100
time (min)

29 4 iy gmlinS| ilideo gLausa 8 i 9 lodly dums bl H19905 -8 jloges
#0Y mg/L Jsleo TOC adgl clilé L TOC Gis

0055 003 ¥V 5 ¥ i i 4 ml g Sl Gl Al
2 irlealas 0 YT 5 ¥ Col 4 ©p50S og—as 0 9
Sy 52T 35,550 pgar 1o ol LSl el >
4 8508 pegas )0 gedgao,0 Ve 5T iy 4 TOC
Al 48§ O yao dwslae b wlao o VY o F cus s
Joe ool sl ae Bl 5 Olgreds Sl o Gl >
0,5 Ol Oluy (gam 4kl

bungi Oluy (5594 3205 Sl 9 Glowil) dun o
paagll gyl o9 sl

Ol aieils aigo byl 5 o as ols Las ¥ loged gl
5 poiesl] 05,2801 gl 5 AV 5 0 A/dM? o sl gl s
SSeslen 437 a3l (el 09 28l gl - /9) A/dm?
&l STy el o +IVD &l e 5 BOD/TOC
ORIV 0 5 WNVY as i @ paatagl] 5 ol 05, Sl
Jsl a5 St e a5 caal o o ol il adly
o3gy e[ oYY MINT g ¢/e  AF iy a5 el oy
35,550 s ygmes¥ 55155 5 2501 iyl 3 S ol )Lt gyl o]
Sl pgaiagll 09 55U 4 o (5550 leady (STl o]
Bi> 6223 g Y Gl con oo 5 4 4S5 by

o

2ol yd 10 TOC g W gus Bas ;o 4L o> ddmdls i
O3y 55195 9 5|

sladslo @bl 1 Sge sl el o oge 5l (S0
AJ)M] ey 08l Jlosl als 2SI L > Gu S lade
L d)Ua.o ASPR 6“)“59"’3 PR ool QLW C.:L..: d,sLb.A
908 o el b abar Hlensly e cldlae plo gl
Al e ialBl glil 4 2Ty by bl ;o TOC 4
5 i o8l g el 05 28Ul 55 o 40 by

o2l g pgiedll slapyg Jlade bz YL laas—udls o
Ol 38l L as sl o ol 8l T Connd j0 Jolome j0 0as Jo>
Olesily Gl azis 5o 5 0SS 0 (39 0 5l
53,5 oo 5S35 25 a3l s 3 5
o YU )b > atils mhaw 4w Jlesl 4y azg5 L (YY)
5 O y5a8 Bl lewily o g ole lid gl (sl g
20 o9ty it (b > Atasld o it 4 by TOC

O W poiagll 098I L TOC Gd> ylewsly ogeas

% 9 y ﬂy
1A Jlgs /gl o lauis /pasjlgs 6595 ;/}

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

x> Gl Bl s B Bras Gl cow | Gl a—ils
> 5 I olgs i (ol Sl (90 sas5 ()
Pl Jslrs 5o oo oo Plosil Sk Jds & o ials
AFY X)) wlos S 573

2° Pl ilow (P g a0 St dmu Lo
Ol | il glansy] 3

Bl 5 oy s a5 aisls olii 7l SOP a8 o
oleail, LA min 5l e £0Y ME/L aJyl Jlas. L, TOC
LS el Jb> 0 cpl o, 0V mg/L 4y ooV
w355 a8 olme COP anl s o canJbls F g/L ol
Gy pley sl 5o s pln ¥ oga Gilidll JTols
e 331 b e Slalllas s sllas oo, azlgs
45 00,5 ooy I Slge 4325 e CuncdBlS ol clale
Sl ¥ /L bl cdale i ange bulyd 4 4z g b
ConedBS 00 S o j0 g3 o |y omuay cplcde .y S
@ o) s g0 Hlol (s yiws g 00T lade a5 Ca i
() JeSg e slaJlesly 4 fos sl JU8 slacals
Of9) Pl )2 39290 IS lagyp @y i izen
gz (S S B e 4 can B mhaw 4 (520
Sl il lis ;5 a5 GV e s ppizad Sg0d
5 b oaT 5o Bl g 5 i Julse ) oY
(YD) el COP uiyl b 1o Jlab gl JIS50),

5 e G381 45" Wlosgas 0yl 35 Sliioes 5 _oany 4]
Ol & 355 3500 bl Logase i JUlS oo
2 T ez b pizpen 5 035 oo Joe JIG0, 51l plo
el crl g 93,5 i Jolo CnddBS mhan (2l 31 K00S0
(F7) 055 oo VL plenl) 4 Sy (lws
slanl b 0 TOC Gis jleasl; el Cavsds ol Gillae
COP/.COP 0 /H,0, SOP H,0, US ;,slas]
XY+ A8 A Jolas s o COP/US/H,0, 5 US
Agy Hgmoliyl ail 8 slicula a5 .l oo 5 YO 9 FA £
555 e 435 BODITOC (5 5y 4t a3 sl

Srda s jasld pieS g o i ol lis mlbs .cl

® gﬂ/
yéfg J 1PIA g /gl o)l /masjlgs 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

ov

Olyme a5 sl Jl> 0 sl il oas 508 s TOC
ROV PYVETOSN | INSCT] 51 COR SRV S SE IS - JUPN
39 5SIL (3l (Game Sy g lanil) ok So3 Loy
poiragl] 99 25U & S 2l VYA 9 VY i 4y ool

G
by anasls jo sl og xSUI lessly aS a2 oo lid gl
51 i bedl ase )0 TOC 4 & )58 Bis> jo ,5STlas
Sly Cuagd w09 S B s ks (reizred (Cl psrias]
39 58Ul o (b pan 3y g Ol ddls 509 2SIl s
Slp Sl sloanse Jooos o oS sl i paiaes]
byl by Ba> plend) aSial s canogs (nl b 09 5 (o0 i
b Sz glas ol o9 2SIl o lasgie 0l 7 adls 5
39 75U ol 09 28Ul dulis ;0 005 S Tao (3 2 il
5 A L aie s b T 35,550 ool
ALl A S plsiea FOMIN o518 (le; 5 AV
O g QB gty (08, B LS gV S5 g xSl
)lg a3 cnl 5l m oud abal s Olay (nlple s S
A 438 oy grasldanST g geslinnST an (slasiyl 6
clin |y poringdl 09 mSHEC Glalllas pls jo0 0> 0
i Bl (sl mlia 1y ol 09 2SIl 5 oS5 Bd (sl
S 50 ol (V) wilatiils Gex Caro ol 5ICOD
(o35 o9y Pl lp BC oldllas Lo o a8 ol
oy VIO A/AM? ol > an il 43 Gio oload, ,iSTos
20,00 5NN WV S5 S,y s L COD
500 Bk (YY) s s pSejlasl Yo mIn STy ol
4 ol adls 5o ol 5 pgeiagll (8 pan 35 2SIl i
OAY 8 5 FAY Jolao + 18V A/dm? 4 -/YY A/dm? c—5 5
o Gho FOMIN ey sleil o ooty (sl3l 4,
Slalllas o 2] 5 parioosl clnsg Sl (gl Jlaie oyl 45
S yte a sl p SN P g Ve Jolae o 5 4 500
il o5 250 anlllae ol 50 45 (1Y) el 0 (5 S0
alie anllas 4 Cod (G0, OO B pas ualS ol
a5l s Gl Gladlhae pan iz e 00,5 csalis


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

b duslio jo ool 59 58Ul 0y S a8 ols ylis Gudime (ol s
‘_J Slgo (i ygaS Bl 4y Cnd (5 e Lol (gllo ‘awjﬂ
OB 5 Ogemlih sl 50 Csl (s (S pdy2 3
8 il Ol (gl gome el )l leasly c U
S22 5 Sl (Sire S 9 Bd> (ol (raizmen
JeeS 9,02 (g2 0aSudgs Jalge oo 095381k Dlay (f
4 bl Jazs COP/US/H, O, Laals oyl 3,545 5 sboas
Jolee y5um¥651657s xSUN o] 3 L 5ual 5 aS ay a0 VO
G 128 9 Sl il B pl o e Al do 0 AT
& O Rl B Sed Gl Pl 8 Sl (G
TS oIS jsbar b ple Sl 4y Cod (6000 YV 5 oS
ol).a..b 4 uw}/;lgfb..i”ul)s aS wols Ql_"‘"" &DJU U)‘
Oga—lrnST slaanl b 580 5 93 )5 (o0 i) (89) Pl
Ol 3l Olgism 456 psboas 109 ,5 (on O (Safslons (s iy 4
S s, 9,5 8y 5l oges solatwl el i lis g o
o SOMSL anar o e iy, g4 (pl laodgase
S50 e el )yl gamy Slinions )0 Cl yig a5 cl

S 5 s

O ol
Sl e ool &8 pas ol IS S als (Bai oy
Sole, dlae ol o 1) (g3lawosls g bools Cay i cailS g0

.a}loo;

,_;|.>,..\§ 9 ,&w 3
oy Ol b Slidos =k 5l e Jol> allis oyl

OA

e G (Fare g adal owy

aS 0l o IVE g VNV E Jolas 55 BOD/TOC s
aul,3 s COP/US/H, 0, auils aul b 4 bgy o a5 &
OgmolonST slasl 3 ol58lem soimo i a5 wogy US
Egaze 5o Ll JonS g 000 la SIS0l yiali8l cgs jo
oS00 JIo0l, s 00 g sloil B Bl
Pt O ety S it 5 Jolse Bl L

(\”V ‘\Yl) Qé;‘sc
COP/US/H, 0, ax 3 g3l Some S o]y S5 sboay
YYe o adgl TOC a5 el ao )0 AY Jole EC L als o
b aolio ;0 g, cnl pleaily a5 awslw, V2Y mE/L o |,
o‘).o..b L UV/O3 ale c\;Lm.n uﬁm‘m‘ (.SLQU*‘B) ).vl...u
O3 9d (a0 )3 AV) (g8 (a0 y0 V) (Soglgm a3
ik (22,0 YA) (56,9506 5 ygamlannST g (0o ,0 FY)
4 pods g he  JolS ahat gl p aS Skl 510V ) el
S99 (eSS ahal 4 5l S b LS5
sl g laml jo (So5edam 4300 CuilB Lasls mls wol
Sloslaiwl b (S5 cpl aS ols olis ygwlonsST sloas] 8
OgelonsT oty b 0 TOC Bas el zols3l L
s 455 bty 2y Gl S 5y g ok
N jlaie 4, COP/US/H, O, a8 1y o] Jloie
aS el aslial STy ley slagl o asy0 YV ojlal
S23elsm 4 i Sl shils (ol ol was oo oLt
cde a8 )F sl Slidss il yiored .ol (5 pcwlio
oo ¥T Sy ddl> i S (6 pdy dchal iol38l Lol
JOLLAUT)‘_LM wﬂﬁdwsoéwmk‘lj‘u)b
3l 4 bgy e cud i a aS el o/+ -y min g /A YY
US aslys 5 COP/US/HLO, atb ey ypmalins] il
sraliasd iy ewlanSTanl B e o oo jleas ais
sy o VYV s VIABIY VY S 5 COP/US/H202

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

References

1. Ochando-Pulido JM, Pimentel-Moral S, Verardo
V, Martinez-Ferez A. A focus on advanced physi-
co-chemical processes for olive mill wastewater
treatment. Separation and Purification Technology.
2017;179:161-74.

2. Aber S, Khataee A, Sheydaei M. Optimization of
activated carbon fiber preparation from Kenaf us-
ing K2HPO4 as chemical activator for adsorption
of phenolic compounds. Bioresource Technology.
2009;100(24):6586-91.

3. Zhang J, Sun Z, LiY, Peng X, Li W, Yan Y. Biodeg-
radation of p-nitrophenol by Rhodococcus sp. CN6
with high cell surface hydrophobicity. Journal of
Hazardous Materials. 2009;163(2-3):723-28.

4. Niaounakis M, Halvadakis CP. Olive Processing
Waste Management: Literature Review and Patent
Survey. 2nd ed. Oxford: Pergamon Press; 2006.

5. Stamatelatou K, Kopsahelis A, Blika P, Paraskeva C,
Lyberatos G. Anaerobic digestion of olive mill waste-
water in a periodic anaerobic baffled reactor (PABR)
followed by further effluent purification via mem-
brane separation technologies. Journal of Chemical
Technology & Biotechnology. 2009;84(6):909-17.

6. Goswamee DS, Shah P, Patel Y. Analysis of Qual-
ity of Ground Water and Its Suitability for Irrigation
Purpose in Visnagar Taluka, Mehsana District, Gu-
jarat. International Journal of Science, Engineering
and Technology Research. 2015;4(16):2907-11.

7. Regni L, Gigliotti G, Nasini L, Agrafioti E, Gala-
nakis CM, Proietti P. Chapter 5 - Reuse of olive mill
waste as soil amendment. In: Galanakis CM, editor.
Olive mill waste. Academic Press; 2017. p. 97-117.

8. Morillo JA, Antizar-Ladislao B, Monteoliva-

Sanchez M, Ramos-Cormenzana A, Russell NIJ.

® gﬂ/
yéfg J 1A gz /gl olads /majlgs 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

04

" S3eden 59351 5 659561 ol / (G guns¥ 5515 g S
VWA Jlo jo codlol oljT olSils )l g5 (S 9lg Cguns
ulf..\my as ‘w‘ o ‘).‘>| GABL.;‘ ol)—l ol.iwlo L)‘)'ef ém)a

w1y glsyad g s JleS Cogles Q—I &5 5l

Bioremediation and biovalorisation of olive-mill
wastes. Applied Microbiology and Biotechnology.
2009;82(1):25-39.

9. Ao Y, Xu J, Shen X, Fu D, Yuan C. Magnetically
separable composite photocatalyst with enhanced
photocatalytic activity. Journal of Hazardous Materi-
als. 2008;160(2-3):295-300.

10. Lafi WK, Shannak B, Al-Shannag M, Al-Anber
7, Al-Hasan M. Treatment of olive mill wastewater
by combined advanced oxidation and biodegrada-
tion. Separation and Purification Technology. 2009;
70(2):141-46.

11. Aziz ARA, Asaithambi P, Daud WMABW. Combi-
nation of electrocoagulation with advanced oxidation
processes for the treatment of distillery industrial ef-
fluent. Process Safety and Environmental Protection.
2016;99:227-35.

12. Katal R, Pahlavanzadeh H. Influence of differ-
ent combinations of aluminum and iron electrode
on electrocoagulation efficiency: Application to the
treatment of paper mill wastewater. Desalination.
2011;265(1-3):199-205.

13. Dadban Shahamat Y, Sadeghi M, Shahryari A,
Okhovat N, Bahrami Asl F, Baneshi MM. Hetero-
geneous catalytic ozonation of 2, 4-dinitrophenol in
aqueous solution by magnetic carbonaceous nano-
composite: catalytic activity and mechanism. Desali-
nation and Water Treatment. 2016;57(43):20447-56.

14. Farzadkia M, Dadban Shahamat Y, Nasseri S,
Mahvi AH, Gholami M, Shahryari A. Catalytic ozo-
nation of phenolic wastewater: Identification and
toxicity of intermediates. Journal of Engineering.
2014;2014:10.

15. Li B-z, Xu X-y, Zhu L. Catalytic ozonation-bi-


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

ological coupled processes for the treatment of in-
dustrial wastewater containing refractory chlorinated
nitroaromatic compounds. Journal of Zhejiang Uni-
versity SCIENCE B. 2010;11(3):177-89.

16. Dijkstra A, Borland R. Residual outcome expecta-
tions and relapse in ex-smokers. Health Psychology.
2003; 22(4):340-46.

17. Beltran FJ, Aguinaco A, Garcia-Araya JF. Mech-
anism and kinetics of sulfamethoxazole photo-
catalytic ozonation in water. Water Research.
2009;43(5):1359-69.

18. Yu H, Huang G-h, An C-j, Wei J. Combined effects
of DOM extracted from site soil/compost and biosur-
factant on the sorption and desorption of PAHs in a
soil-water system. Journal of Hazardous Materials.
2011;190(1):883-90.

19. Pocostales JP, Sein MM, Knolle W, von Sonntag
C, Schmidt TC. Degradation of ozone-refractory or-
ganic phosphates in wastewater by ozone and ozone/
hydrogen peroxide (peroxone): the role of ozone
consumption by dissolved organic matter. Environ-
mental Science & Technology. 2010; 44(21):8248-
53.

20. Yin H, Qiang J, Jia Y, Ye J, Peng H, Qin H, et al.
Characteristics of biosurfactant produced by Pseu-
domonas aeruginosa S6 isolated from oil-containing
wastewater. Process Biochemistry. 2009; 44(3):302-
308.

21. Rahimi E, Shahamat YD, Kamarchei B, Zafarza-
deh A, Khani M. Rapid decolorization and mineral-
ization of molasses by catalytic ozonation process
with a nanocomposite from fermentation industry
wastewater. International Journal of Environmental
Science And Technology. 2018;15(9):1941-48.

22. Dadban Shahamat Y, Farzadkia M, Nasseri S,
Mahvi AH, Gholami M, Esrafili A. Magnetic het-
erogeneous catalytic ozonation: a new removal
method for phenol in industrial wastewater. Journal
of Environmental Health Science and Engineering.
2014;12(1):1.

23. APHA/AWWA/WEEF. Standard Methods for the
Examination of Water and Wastewater. 21st ed.

e G (Fare g adal owy

Washington DC: American Public Health Associa-
tion; 2005.

24. Dadban Shahamat Y, Sadeghi M, Shahryari A,
Okhovat N, Bahrami Asl F, Baneshi MM. Hetero-
geneous catalytic ozonation of 2, 4-dinitrophenol in
aqueous solution by magnetic carbonaceous nano-
composite: catalytic activity and mechanism. Desali-
nation and Water Treatment. 2016;57(43):20447-56.

25. Hoyos SG, Nieto LM, Rubio FC, Cormenzana AR.
Kinetics of aerobic treatment of olive-mill wastewa-
ter (OMW) with Aspergillus terreus. Process Bio-
chemistry. 2002;37(10):1169-76.

26. Eroglu E, Eroglu i, Giindiiz U, Yiicel M. Com-
parison of physicochemical characteristics and pho-
tofermentative hydrogen production potential of
wastewaters produced from different olive oil mills
in Western-Anatolia, Turkey. Biomass Bioenergy.
2009; 33(4):706-11.

27. El-Gohary FA, Badawy MI, El-Khateeb MA, El-
Kalliny AS. Integrated treatment of olive mill waste-
water (OMW) by the combination of Fentons reac-
tion and anaerobic treatment. Journal of Hazardous
Materials. 2009;162(2):1536-41.

28. Contreras S, Rodriguez M, Momani FA, Sans
C, Esplugas S. Contribution of the ozonation pre-
treatment to the biodegradation of aqueous solu-
tions of 2,4-dichlorophenol. Water Research. 2003;
37(13):3164-71.

29. Contreras Iglesias S. Degradation and biodegrad-
ability enhancement of nitrobenzene and 2,4-dichlo-
rophenol by means of advanced oxidation processes
based on ozone [dissertation]. Barcelona: Universitat
de Barcelona; 2003.

30. Yangui A, Njimou JR, Cicci A, Bravi M, Abder-
rabba M, Chianese A. Competitive adsorption,
selectivity and separation of valuable hydroxyty-
rosol and toxic phenol from olive mill wastewater.
Journal of Environmental Chemical Engineering.
2017;5(4):3581-89.

31. Mirzamohammadi H, Daraei H, Shahmoradi B,
Gharibi F, Maleki A. An investigation of electro-

coagulation-flotation process and alternating pulse

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Ol)Sed g S LS 000w

currentin diazinon removal from aqueous solutions.
Journal of Mazandaran University of Medical Sci-
ences. 2017; 27(147):322-38 (in Persian).

32. Adhoum N, Monser L. Decolourization and re-
moval of phenolic compounds from olive mill
wastewater by electrocoagulation. Chemical En-
gineering and Processing: Process Intensification.
2004;43(10):1281-87.

33. Yavuz Y, Ogiitveren UB. Treatment of industrial
estate wastewater by the application of electrocoagu-
lation process using iron electrodes. Journal of Envi-
ronmental Management. 2018;(207):151-58.

34. Dadban Shahamat Y, Zazouli MA, Asgharnia H,
Dehghanifard E. Evaluation of rapid purification of
high concentrations of 2, 4-dinitrophenol in waste-
water using catalytic ozonation with carboneus
nanocomposite. Journal of Mazandaran University
of Medical Sciences. 2016;25(133):138-49 (in Per-
sian).

35. Soeder C, Papaderos A, Kleespies M, Kneifel H,
Haegel F-H, Webb L. Influence of phytogenic sur-
factants (quillaya saponin and soya lecithin) on bio-
elimination of phenanthrene and fluoranthene by
three bacteria. Applied Microbiology and Biotech-
nology. 1996;44(5):654-59.

36. Subbaramaiah V, Srivastava VC, Mall ID. Catalyt-
ic wet peroxidation of pyridine bearing wastewater
by cerium supported SBA-15. Journal of Hazardous
Materials. 2013;248-249:355-63.

37. Hosseini G, Maleki A, Daraei H, Faez E, Shahamat
YD. Electrochemical Process for diazinon removal
from aqueous media: Design of experiments, opti-
mization, and DLLME-GC-FID method for diazinon
determination. Arabian Journal for Science and En-
gineering. 2015;40(11):3041-46.

38. Hsu Y-C, Yang H-C, Chen J-H. The enhancement
of the biodegradability of phenolic solution using
preozonation based on high ozone utilization. Che-
mosphere. 2004;56(2):149-58.

® gﬂ/
._/A}?Dﬁ J 1A gz /gl olads /majlgs 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

W


https://ijhe.tums.ac.ir/article-1-6216-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-04 ]

Iran. J. Health & Environ., 2019, Vol. 12, No. 1

Available online: http://ijhe.tums.ac.ir

Original Article

Investigating the treatment and mineralization of olive oil mill wastewater by
using electrocoagulation and novel various advanced oxidations: a Kinetic study

MR Khani'?, AH Mahvi’, MA Zazouli*, Z Yousefi, Y Dadban Shahamat>"

1- Water Purification Research Center, Tehran Medical Sciences, Islamic Azad University, Tehran, Iran

2- Department of Environmental Health Engineering, Faculty of Health, Tehran Medical Sciences, Islamic Azad
University, Tehran, Iran

3- Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences,
Tehran, Iran

4- Department of Environmental Health Engineering, Faculty of Public Health, Mazandaran University of Medical
Sciences, Sari, Iran

5- Environmental Health Research Center, Golestan University of Medical Sciences, Gorgan, Iran

6- Department of Environmental Health Engineering, Faculty of Health, Golestan University of Medical Sciences,
Gorgan, Iran

ARTICLE INFORMATION: ABSTRACT

Received: 2 March 2019 Background and Objective: Olive Mill Wastewater (OMWW) is one of the
Revised: 26 May 2019 most polluted sanitary wastewaters that its ineffective treatment will cause severe
Accepted: 29 May 2019 pollution of the environment. In this study, OMWW treatment wasinvestigated
Published: 19 June 2019 using combined electrocoagulation and novel advanced oxidation process.

Materials and Methods: Biodegradability, efficiency and kinetics of removal

of turbidity and organic matter from the OMWW by applying the operational

parameters of electrocoagulation such as current density (0-0.77 A/dm?), type

of anode electrode, reaction time (0-45 min) were investigated. Various types of

advanced oxidation processes were performed to determine the the efficiency of
Keywords: Catalytic sono- removal of TOC and kinetics and biobegradability.

proxone, Electrocoagulation, Results: The optimum condition for removing turbidity, BOD, TOC and

Mineralization, Wastewater, Ol- consumed Iron anode electrod in electrocoagulation were 78%, 57%, 72% and

ive mill wastewater 583 mg/ per liter of wastewater, respectively. Thus, the kinetic of TOC removal
was first-order and was 0.027 min"'. The TOC removal efficiency of pretreated
OMWW in oxidation processes of US, H,O,, SOP, O, / H,0,, COP, COP/US
and HZOZ/COP/US were measured as 8%, 15%, 20%, 25%, 61%, 68% and 75%,
respectively. The highest biodegradability index (BOD/TOC) in the COP/US/
H,O, process was increased 1.5 times.

Conclusion: The advenced oxidation process of COP/US/H O, follwed by

electrocagulation demonstrated an effective treatment of OMWW and improved

*Corresponding Author:

dr.udadban@goums.ac.ir

its biodegradability. Therefore, this process can be used for efficient treatment of
OMWW in olive and similar industries.
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