Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

ﬁ;;wduw‘@u,u»w

Ol Jamee Cildg ke el
PY L OV lwis T80 g 3l ol oler o150

55 (35 0l g5l a3d 5 slakl) ol @i 21,8 () 5
R e b 03Ul e 4kl

\ce:‘}ﬁ‘i&é Lo, ‘r“‘). Y Q’:‘"J ‘r;;\é_ol‘, C"f s*d}?\'ﬁ Ly ol “Jﬁ: ;25 qu.G
ahmahvi@yahoo.com laps Cildgs wdige 03,8 «udllgs edSils Ol g Koy psle N P VLS U L

AA/AIY NSO+ sl s

e A~

ol o ol S350 055 b bS5 O odas 45 <YL COD 5 BOD 4 ool pH ol gzt (sl 650 s ik 5 dins
bl 83 slo oKl Sl (Sl 0 i 03 g 8 5p0 G O dial 5 it Sy e it (S s el 5 St esl) 15
sl g e o U e adal 53 O gl 5 (Sl a5 slie] il Ao S L g andlle ] £ 5 50 Lol

sle G b ples Gleo Slbol> S ccplls pH BOD, COD (sls o)l (5,5 ojIll (sl 050 ol d (slo sad iy Soas
wPAC 5 5 55 5 p ] Sl .ol 4,0i TSS 5 COD Gidm y AST is S 15 Ul 550 OLSG 5 O (sla islasl o lileal
bt oLzl sdiSUinte O gie

PAC 5 o J 31 iy TSS jl sy OF 5 COD jl uo 5 V¥ Sd~ L Ve wlwPH 3 5 3 0 p S0 oo b 55 a5 i asiio o idl
Pl g 5 885 L5 5 Ol spse Sl o o ST 55 b 5 4 g PH o Ol alom o 50 (55 505 L ool ldnio digad . S0 0
i S TSS il Ao 3 WY 5 COD il ds 3 0) o 5 Ol el

5 el S e (SSlan a0 Sl w5 sles k] 4 Oty 5 COD iy [ialS (sl 45 o oo Ol o ol g 4t
el izl sl gy pla b a8 iy O el ST Ciliso sla g, 1 eolizad b & pmilijl 5 (5 5le 4t

5 03 il 45 slanil al b 1S 083

Ol (S pbe oy Codligy odSCE1s cams Cidligy A3,1 b IS )
Ole Ko psle Rl il o dSisls SLskiul (dass Cuilig (gl S5 =Y
Ol Sop esle ol okl eaSisls SLEils cdases il (gl S5 Y
RS S e il il o dSiSls Sbnkiul (dases Cilig (gl S5 ¥
3P Sy esle Rl il 0 aSiSls Slskial (o Cuiilig (gl S5 =0


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

V) Lsy oo ol S50 ms B I sl e Cod
O ool ST o Cilisen (o aioas 3l eslinal b Tl go o 523
Gl s glerd o S gl a5 slial  glard I
5 b ad sl S el b o ST ke
oS 5 03l e iy O geoilnST ¢ liosd O gl A
S b e Sl (S5 s i 0555 05
05255 780 5 Y slos 53 b o (5lpm b O prlteeST b
Ll oyl 5 s ge S slse ol Sl 6 iy
Ly eloonds SLS 5 (6,8 Olsae a0 Ll 55 o a5 il

W) 1S ol
Al al e sls Sl adeal 53 (5lw a5 Ll s )8
aphs i o S Ol 2 L5 o ) ol ol g sl
b gl e (sl o (S5 5dsm sbd SESTL S 5 s
=3l s, ) a0l sla al b Gl e el St S
Slr ahal iy o o S Olye 4 IS o e
Els 3 25 08 4 (S wbal ) L8 050 sbaal
40) ad sl glo VT (VU Ol e 5 030wl ot (sl LS,
S S 5 48 s e 0Las (SLsel 05525 5COD o35
J b ad - alandl oo e pleandin (SO 58 )
Sl olge Sl iy Bl g (S5 g s 3008
b oV adsl L 2alS 5l el 45 sl 35 50 0 ga
(Dl 550 450 (S5 s atead S5 0,08 o5l
wps b e ST ols 5 Gl gl oo amsd sl
(V)35 o030 08 w0 al el 51 S Sl 5 (S5 s
ol slgndy b ol sl (gl gl w38 Ol @ 35 0
e 5B 5 (Ol ) ST 53 Wl e aS (1))

(\Y) J),J.D ealaa! 4?4...4.7 Ju“b_% uL:Ll B

RE X ST
gl sl Sl 5 5ol p 4 ged
5 Jome cilisee LLG 5l 4503 00 slias 4y 4l 5 sla 4 sl

adls WAV Jlw o e Wl U )9 8 sl ole dsls s

OA

..... Al s Adadi )3 A wSanins 21,8 oy 1

FPRYP)

Sl sl es S A 3 aS Gl b, 05,5 s
.J;L;OJ\J_;ebui_m‘z)ywj‘-gju.&bﬂ}ﬁt_éb
03,8 Mg e 35 Gl Jome L e ool OS2 51 (S
al et ol o3 Il a5l s slie 6l ge akas b,
Dl 5 Sl Il 555 alie Juls o35 Jome
5 b gl O (Sa 0T o5l mie Olsie a5 el (S0
el s calasl Dlade (V)3 58 oo atbil e )
Slr S 5 S Olye a3 gl s Sl eslin |
el gla s ol el (5 Sl Al 3l g b
Slakil 3 Olge 4 w315 55 (G gaS 5 DNl 5) 03,5 (93
Fo) Ll sl s i) pl Qs s e LS
(L o Ll Culg po a8 S o 5 (RS>
Gib 3 el 5 3150 38 o Sy g 35 Jer S oK
S s et - N ek sl B 6 S
S oy s gl b b 3 S e 13 s o) 5
Sl g ahs 355 o adialal 3 S VL SV
A7) 555 o S5 ol 8 sl se sl &Y Olesl OLL
DSl edd s gl Y w0 (9358 sls o Lol e
358 i s sl Ol oS e B 5 el ( Sk
L1 5l ge Cople d dty 85 o il d S 5 (PSS e
doe s ok Sl Sl e St Sl a8
(B)LS g0 i B3
PRSPPIt L S tCHU S PP LU W R VPR R
M DS 5 Jlome S slge i b s ol 05 8
a S g ¢ AT ool s 0 oS g gl 20)
b 35 cpedlS ) S DI (e IS
(VS5 58 I slsn 5 (0SS
SIS @ ladeal 3L pslie Jols Ol g al
b il colls 5 COD.BOD (NH,-N 5L ckle
oyl b ol b ol sl S 5 Ll = O gl

50l gls al b it )y Lies adss S35 400

9 yﬂy
1190 g / Jgl 0,lass / o182 095

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

0150 9 (597%0 Cypm yal

J L) Jodoe Sl pn 55500 G G b 5 OS5 e
A0 280 Logst L 03nSTls e a3ll (e So Ve 210
New life elite Jus) Lo 0581 oSy S lav 55 Ao s
i o M (aads 5 IO as 0581 Ol 5 5 Alrsep
VO =Y s s BOM-005 Jue) 031 55155 Ko a s
})fb)ld;;af.}lfé\jM@asl:_sz(g_,.c«ufpf
o3lizl BMT 964) O3l 55507 &G 515l 0501 oK
0@3)34.&:5)}{)@\‘/“ 6})140}‘..,5‘&2?.:14.&"4“
”ﬁwmoj)),jguihﬂ;;,;\cﬁm;‘jt_wop|
r;?@jn“:gbﬁi&wnbbuuw&ﬂ&x)
D el js 03l

S8 s any SIS a adsl 031 55 Ol Yl 31051 G ne
G 51y s 2 5 s 0T el 3L 5 3,5
el L Jslos 5ol (5055 38 555 50 051 AT
6;*}%9.)}:—“"]1:5&})4{‘_)”:—“)6)}]@?“)’\'
0L 53 ekile 3L 031 s o (5,8 oIl s sl
A e S e s el b s
.>ﬁc,_;u,,,f;v‘u&ujw\)“unumoju,;

la al

25 o 030wl i gla ol ,b 51 gnlds Slias s
sl 0l ols OLES Y Jsdr 53 30 e axdllae 5 4
Sl oy 5 ol /TP COD «BOD, ..
as_w;)m\j:@g.x_;@j@?q\ﬁ_;duaﬁu
Lk ks alb Ol sla ) o
S 3 L andllan 350 (gl oS dinie aing sLoss
553 Jsdr S K e 20 COD 5TSS Gl slis
s e 0L 1 L oS Mixe ag Ll 3
SIpHS o by g Jal 5 5 TSS 5 COD Gl gyl
b bl sl sdalie LB Y IS 55 Ls oS tinis

dﬁﬁﬁ,\ﬁw@w|yd)’@w)>uﬂwf

éfﬁ yﬂp
190 Jlg2 / Jgl o)losd / o,lg2 09

Ulpl bazo Cublsgy ole ozl Gludg fu ole soliad

AL}

Azsl3l 4y (SKasl 2 Ve b 3 s el LA
5o ls i ged ad IGT 55, ¥ e 3 5 ad el JUa]
Sl peis Ol Bl 4 ke 4 51 8 Sle a5 ¥ sles
S5 5 gl to (S ol 53 il (S oS
L (6,13 4K s Bl b b3l 5l LS & e

PH (sl eyl (6 S o311 sl 36wl gla & pa
Sl IS IS Slialr wewlls (S5 «BOD, LOD
(TKN) S S 855,25 « S ol ol b Sl slas
sl s o Gillae A 1LIS 5 el (i JS i d
s S 13 T s, e L 5 O gla ilesT sl
Sode w5 WA e 03551 U5 e Jawn 3l al i gls 4 e
A S e ol 30T glea s sl Y

Gl asd 9 slass

PHIPPS & i)l o&ius SO s (g3lw ansd 5 slaadl
i i 4 e S (F2Y=VVAL e (BIRD STIRRER
22 Gk S sl b ges 28 S el s (6 ) )
W}xu@u;ﬁ@&&”@ougw}.om
o313 JUsl L5 55 50 oyl (20) G b 4 4 s clis
g e o e an Lold ol bl s
ids 593 \00 5By Y e 4w DY Al e
55 5 4R35 5 53 T0 5 aids YO e 4y S LYt 4>
L s pas PH Ol5s 35 a3 Yo S i & a0 Culys
Jbe 3 e NaOH 5 ) 5 s Aol omilin 3lie 03531
ol oslitul plad 5l ,L.u&av.‘k,:ujllucla_.ﬂ):
EXSSERTIN ‘erT S5 Dsle el S danie Ol g 4
oo 3l 5 g0 6 i o 1 ey Al IS p s ST
g oo s 5 (CIBL 5 50) wile VL ol (6 20 S ¥
2 S o Boslinal 5y e ol 5T (g o g oaxils
O ge )

4 s ploil a3l 581, S 3 gl sla ol
s s e mle Ve il e gl alnd O
DS el A SG (Bs dd e ISS e SL0


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

2R Y 592 Osmlisl 43 COD Gl (5, ppH U 1 ¥ Jyur
el ¥ e w g el

COD i~ BW-BE) pH

oIy
A
210
A
A
YIY

o > < v &

—
.

s8ANVFOGlapH poslw po, SY 5L
pH=4 5 Gl o s oS w13 O bl cos Ve
5hacils o en 40 1, COD Gl ds s A oS el ciis @
LS o b |y @5 3me e i Olakil, pH =4 & pH=0

25y als Gl Ol pH )t 51 e
le@&bjz{r;ijbhw)SCOD Gl Ao s ¥ S
Olsen 5k S sl ¥ a sy e 0l Loas |, 4 o pH s
(55 03l Celw YY1 e s (5,8 05l COD i

..... Al s Al 1> S it (21,5 oty

2o A5 050wl aled 5058 gl sl ) Jger

b g aals b

oNno FIAY-0/F0 pH
[AREEIENE o / DRV PR COD
YAO- - Vo----fA4..  BOD;s
Qoee OYe—\EY. - Ll

O/ VY-YA TSS

Cole ¥ St a4y s g ke ol (gl das o 0L L o

M‘ﬁdjb&d}é&u‘%h|ﬁYd"k

pH (A 2 pf (o) oS s clale oS iaa
2 Yooo f}ﬁ
\ . Yooo tgi;‘");;ls
\4 Yo-- PAC

Mdhowmbj6}@4}5&}3&&‘%}%@‘%4—:@%@&

ECOD G WTSS G

Bl Ao ys

s

Soh 1 PAC

u.l::'u‘_;ha.\zs.\b;ﬂhmj65@&5&‘}5@‘%}4;44'}:&%%@\5\JS.Z

9 AW
190 Jlg / Jgl o)loss / ,lg2 095

Ul gl bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

O1)e2 9 (90 Ly yuol

pH=9 ,» g,.pl.mﬁr)f\"}: LugCOD Gl a5

COD Glis it s
—
L

A

(cslw) 0L

4 aJdsl pH s 05 cslw s pff’}; b 5 COD Gl 1Y s

TSS I a3 WY Gl sl Lkas S5 05l celw Y4
ri)}.:
Gl @l ad sl el b ks 5
Lo s SU ke ol 5l s o BB S S ols 5
Gl s (V) 38 5wl 5 e s 5| s S
033 G 8 S i e S e ¥ree L ), COD oy

25 eaalis COD Gl s 2yl 53l s sl T4 5 T2
OLis 5505l by 4 1, BOD/COD &f i o S

Aas
GoF Lo e /88 s e ol GislesT gl
Bl Il /00 4 oSl el d Cue B O
el TV 5l s s asl tals cand pl Oy e siSL
Lo g TSS Gl doys O IS5 53 5 Sy fals /¥y

j\m.:j,;:daa;l:QLﬁ.}sz‘\);Qj\Q,&LﬂﬂcﬁY‘jj;

BODS/COD < 59, » 051 S

V/0F -
200 4
v /OF 4
LN
/OY 4
Y0\ 4
0 4
AR
AZ
YV
AT
AN T T T T

BOD5/COD

%ﬁ t\—wjﬁﬂk
190 Jlg2 / Jgl o)losd / ,lg2 093

Ulpl bazo Cublsgy ole ol Gludg fu ole soliad

0

WM AL (A SO o\ A 2

(cels) 0L
m‘x'.QBODS/CODMd})jwbjr;"j}é\ddj‘;| ZVJS.J’:

£


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

..... Ay s 43 (Bl hianns 215 a2

412 TSS Glo g5 pcsle 5 e SY 55 L 05 51

TSS Gis 2y

—“ % 0 > -
1

Sy o815 OF s a5 o a8 (2815 s s (2815
Lol ol LS 5 ol il Sl Y guams 1S
sy s a e en QAL o JT sladead 5 a0 2
b 2S5 e e ol S 5 s @ pslie JT DS 5
G b il o 58 Y poame (8 JS2 AL als
pH sl el u il o SUIST ol Bdas &S (sl
et IS 55 03 Sl sl s L35 S e
I oo sl oo wan b i 28 b it
@@g%é;d&leJJTJQ&SA{)JBQM
sl b s gl ad g olil 2ol 5 e S
S5 ol JTLL ol G ad 5 6l i ks
Sl 3 o e33b YU pH. slie s 55 05l X 4 S

3,15 COD
COD s ials sBOD, ;5 jilsil g ulitenSt 5l dn
a5 aS 355 2 BODJ/COD sy 21580 csly
Cond GiAV Al o 2 it S Sy 4
Cews & &l 3 53 031 S YV-YS luie ;5 BOD,/COD
A e d dal ol 51l /00 Jslas S LT s
oo s 4Bl malS ca sl b e aelsl S50
S i 53 Al e A e Gy okl LB
ol oS A es A plil LKes 5 ls o o s

(csls) 0L
q‘,:.&j‘TSS de})ﬁwbﬁrﬁrjjélg&j‘;hfp

Al

sl (1Y) fﬁﬂ 4 e (100) JT 5l 50 I 5 6 5V
i Sl S a8 i oS S Sl L i
4.:.5}\ C»jak.@ ‘.;.:.E}J J‘)J(\O ) C,..JJ\J C,dblkﬁ ‘>ﬁ ol rbu‘
Jigjﬁfﬁ A Sldde 3 4S5 5707 Jsles COD Gl o330
e bp T essl oS Sl s del s 4 S S
d.:j}djzw\)h.b‘yCOD ;_e.b-Js/Y“‘\j\fJ::pr_f
S5 by ol Lo G L el 53 Glas slse 5 JT L
Jole cpl Ll e Lo oS Minie S b e Jds s
Q;)hls«sg;w\w\j\dsua@@wl@u.up

RO P[5 FERR SR A [
Iy aslsl 5505l am a0 03l o 5 COD o ey s
L3 o deST O3l o oy 4 oS ST DS 5 S
= 4 COD &l s pomin ae 53 U3 S o 5 oL
Jj.l& )bLAJ_.LLA)T )J..,\AT Cd @ (\V) “:“.‘.“"—“’\ﬁj‘j)
Ay 2 10) 554> B COD Gl sl 55051 Ol
ASQJL:.:SJJcQ):_wU:“..S\J:"ASUaU_’S@LA)'o)jJO_b)b

9 AW
190 Jlg / Jgl ojloss / ,lg2 093

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

01502 9 (597%0 Cymms yal

S doms
COD iy jalS (gl aS das o OLES G oyl
S3sam b Ghas a5l wbs las bl 4 O
Sheslanal b 5 05l 5 (3l a5 slandl Sl oy adiad
sl s ple b s as iy Osnldens) il gla )

sl

1. Christensen TH, Kjeldsen P, Bjerg PL, Jensen DL,
Christensen JB, Baum A, et al. Biogeochemistry of
landfill leachate plumes. Appl Geochem. 2001;16:659-
718.

2. Bingen HG, Crutzen PJ. The production of methane
from solid wastes. J Geophys Res. 1987;92:2182-87.
3. US EPA (Environmental Protection Agency) , Urban

Watershed Management Research Terminology, 2005

4. Qasim, SR, Chiang W. Sanitary Landfill Leachate:
Generation, Control and Treatment. Lancaster, PA:
Technomic Publishing Company; 1994.

5. Park S, Choi KS, Joe KS, Kim WH, Kim HS, Varia-
tion of landfill leachate’s properties in conjunc-
tion with the treatment process, Environ Technol.
2001;22:639-45.

6. Irene M, Lo C, Characteristics and treatment of
leachates from domestic landfills, Environ Int. 1996;
22:433-42.

7.Forgie DJL. Selection of the most appropriate leachate
treatment methods. Part 1: a review of potential bio-
logical leachate treatment methods. Water Pollut Res
J Can. 1988;23(2):308-28.

8. Oman C, Hynning P. Identification of organic com-
pounds in municipal landfill leachates, Environ. Pol-
lut. 1993;80:265-71.

9. Tatsi AA, Zouboulis Al, Matis KA, Samaras P. Coag-
ulation-flocculation pretreatment of sanitary landfill
leachates. Chemosphere. 2003;53:737-44.

10. Kargi F, Pamukoglu MY. Powdered activated car-
bon added biological treatment of pre-treated land-

éfﬁ yﬂp
190 g2 / Jgl o)loss / o,lg2 09

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

7Y

a /) j\Q)'lJ:.“Jﬁpf\/Y Sleslewloygs b s cod
4 Sl (§ i 033l S 4 45 Cd Bl 0] 351 +/0
L;ﬂJ\iQﬁdéM:@&m@uw\.wlfbbd&ﬁ
Sl 051G O gl denST gl 2S5 5 s o a5
Sl a5 sliadl 5 g amilir il o Sl o0k
) Spds akal (ol g, L8 a4 Lt kel
4k OgeldenST gladial 3l ple o By dal i 5 5
Sy adeal S p8 g 2landl Bl s 2wl 6l O

ey o B Yl 2

fill leachate in a fed-batch reactor. Biotechnol Lett.
2003;25:695-99.

11. Beaman MS, Lambert SD, Graham NJD, Anderson
R. Role of 0zone and recirculation in the stabilization
of landfill leachates. Ozone Sci Eng. 1998;20(2):121-
32.

12. Camel V, Bermond A. The use of ozone and associ-
ated oxidation processes in drinking water treatment.
Water Res. 1998;32(11):3208-22.

13. APHA, AWWA, WEF. Standard Methods for the
Examination of Water and Wastewater. 21st ed. Wash-
ington, DC: APHA; 2005.

14. Amokrane A, Comel C, Veron J. Landfill leachates
pretreatment by coagulation- flocculation. Water Res.
1997;31(11):2775-82.

15. Diamodopoulos E. Characterization and treat-
ment of recirculation stabilized leachate. Water Res.
1994;28:2439-45.

16. Gamel El-Din M, Smith DW. Comparing different
design and scales of bubble coluns for their effective-
ness in treating kraft pulp mill effeluents. Ozone Sci
Eng. 2002;24:307-20

17. Zhou H, Smith DW. Ozonation dynamics and its
implication for off-gas ozone control in treating pulp
mill wastewaters. Ozone Sci Eng. 2000;22:22-31

18. Gottschalk C, Libra JA, Saupe A. Ozonation of Wa-
ter and Wastewater: A Practical Guide to Understand-
ing Ozone and its Application. London: Wiley—VCH;
2000.


http://ijhe.tums.ac.ir/article-1-86-fa.html

Downloaded from ijhe.tums.ac.ir at 22:01 IRST on Saturday September 23rd 2017

Iran. J. Health & Environ., 2011, Vol. 4, NO. 1

Study the Efficiency of the Combined System of Coagulation and
Flocculation/Ozonation in Treatment of Fresh Landfill Leachates in
Tabriz City

Taghipour A.', Mahvi A.H.!, Vaezi F.!, Nabizade R ., Dehghanzade R.?
"Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
“Department of Environmental Health Engineering, School of Public Health, Tabriz University of Medical Sciences, Azarbaijan, Iran

Received; 28 July 2010 Accepted; 25 October 2010

ABSTRACT

Background and Objectives: Fresh leachate has a low pH and high amounts of BOD and COD
which are mainly constituents with low weight molecular such as volatile fatty acids ( acetic and
propionic acids) .Management and treatment of leachate is an important subject in sanitary landfill
operation and performance.Th objective of this study is determining the efficiency of the integrated
coagulation —flocculation and ozonation processes in fresh leachate treatment of Tabriz city.
Materials and Methods: Quantitive parameters of pH, BOD,, COD , alkalinity and TSS were
studied based on standard methods.The study emphasizes of COD and TSS leachate removal. Alum
, ferric chloride and PAC had been used as coagulants.

Results : Results indicated the superiority of Ferric chloride at the dosage of 1 g/l in pH 10 ,which
reduced 34% of COD and 54% of TSS.in the stage of ozonation the leachate sample coagulated by
ferric chloride was treated by 3 g/h ozone gas at optimum pH and after 39 hours ozonation about
51% of COD and 18.2 % of TSS were reduced.

Conclusion: This study clearly indicates that there would be need to apply biological treatment
(after coagulation — flocculation ) and ozonation , various advanced oxidation processes and / or
other treatment methods for further reduction of COD in leachate and meeting discharge standards.

Keywords: Leachate, Coagulation, Flocculation, Ozonation
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