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Abstract

Background and Objective: Collection and treatment of landfill leaching is one of the most
important challenges in the operation of municipal solid waste landfills. Since the most parts of Iran,
due to the arid and semi-arid climate, are faced with the limited water resources, the study of landfill
leaching-contaminated groundwater remediation is also very important.

In recent decades, extensive work has been done regarding-the development and implementation of
permeable reactive barriers (PRBs) but application of this method needs more investigations for
landfill leaching-contaminated groundwater remediation. For this purpose, the groundwater
remediation method by permeable reactive barriers was. investigated in this paper. In addition, the
granular activated carbon and natural zeolite were studied as a common media for the removal of
organic pollutants in water.

Method: For the experiment, leaching-contaminated water with a COD of 690, 1910 and 3100 (mg/I)
was passed from the experimental model of permeable reactive barrier, filled with washed sand,
granular activated carbon and natural zeolite, and COD removal rate was calculated in each condition.
Findings: The highest COD removal was obtained by granular activated carbon and the best
performance was in the 690 (mg/l) concentration pollutants. Also, significant differences were not
observed in the rate of COD removal efficiency by zeolite compare to sand.

Discussion and Conclusions: Therefore, in order to optimize the use of reactive media, the system
must be arranged with layers of zeolite and activated carbon respectively and in a suitable distance
from pollution source so that removal of pollutants by the soil can be used in addition to the proper
removal of pollutants by each layer.

Key words: Permeable Reactive Barrier, Groundwater, Landfill Leachate, Zeolite, Activated Carbon

1- PhD student of Civil-Environmental Engineering, Amir Kabir University of Technology (AUT),
*(Corresponding Author)
2- Assistant Professor, Amir Kabir University of Technology (AUT)


mailto:mbeheshtian@aut.ac.ir

A

e g 41 Al 1 So 05 O (2103 0090T

ol aS (Mg e) sl a8 8 &0 PRB & lwosls
039l (najpy O 51 lsseogll e by, cnl 05 e
Ored 4 Zewl F38 Gl el Gl el 4
iy 215l @105e0dll gy gy 4 lie (ol o jslate
9 o 4.».}‘;)).: ).;J.)dyb OMQ‘)&.\SB c;‘g.c 41.\...:5 O 5009.”
el 0ol o Ll e 3 ol jo oglate glasanYl
SIS T

o)|%o dybal o)‘}gp RISTN Y aS ‘(PRB) Jls pdydea 4y
G55 wad oo oaml piydesi wle L g Jb aaal
d92g0 (slaoan VT i b arjo jelate 4 a5 sl (glashas
b gl ple Sl gl jee pie ejn; ol o
Flae po lazily pole alews 4 ¥ () JS8) 005 (o
S b0l 53S0 g 0oyl piens O Gy bz
SR ol e b g g0 03l 13 oo o conims STy
G b g e ol o o5ge lros¥T PRB L 5l ogl]

laoar¥T yee sl onile st 4y aSh wens O (glyy onibe

FESPHE

STokr —

255

PURPRTT-rREECIELE Y Y

Ol duad (gl 00i00 STy 1y dedi ile - S

OF) (P05

Figl- Permeable reactive barrier for groundwater
treatment (14)

@mey J'QLAAJ ‘é"}‘ 90 0> ge OMDVW,\SB Lgl.m).u‘.u

doddlo
oS ol (55 L g gazme ( bazme mite (e ]
(9)) wo oo LS5 |y o mier U 51 (Szrss wopo es
@ ple pl ©0pS Ojge b Lupse &5 (Shge
Sl (9 aies (Sogll (Bl axe g0l ol
oy e & sein; 2l (Sogll gor Sol 5l 6
Sl i Cold) pé @do (S5 Olge il slagad
(ome sl g slas” laclld (e oleerd
0338 ,5 al)l 555U 0,8 5 50 oailonny enliol ads
(05F) el

o8 sladee 5l Gyl 53 e s A S
JAS pae (F) Cool il aiad 5 (550 oz s e Al
Wl oo ally 583 sladzs 5| Jol> l el canlio o e g
oz il onindy ladaze sl 1) (armatens ) oy Ol
B 0T 5h() il axsls JLis 4 (xdaw 5 (Guej ) sloo]
5 SiS e g SaS ol o @ plpl blE 5 oS
5oty 2l e Cadgaze JSie b ssr slagi )l oS
0¥l et 5l (S Ol @ Ay e Sy e e
ol 3l s 005z st B o o)l508 (i o wlbie sl
alied a03gll (g5 T 5l (plojesgll ane; o adlllas s,
wlor sl R Coeal pl> 55 ally (B0 Joxe ) Jol>

obie b (e ol S5leSh o gl sla il
2l Jel mls s S5kl VAL ams bl o S
a1y Sogll sl ,o Jaml 850 2alS &0 4 o 2D
b cbla> il lawg ool alxil Sldlas 03 )S o
a5 oges aie (A9 A) (EPA) somie oL e
9o Jeen) (P&T) Jglate abas 5 5looy slacsolssss
- ol G S5l o Dy 4 (s 53, o i 5 o
o dloays 5 adgl bl b 4 009l s O 55> sla
Slse 51 edlimal (i sy abjessll slacsislyss
w0 STy slge b oy (PRBS) 5dudsas saums STy
a2y o 035l] pold 5 (Sogll Bi 5 ol ol 4y g

g drwgl ogar 10 Gloo pud sl s ol ans (o .ol




o2 g SB, leige

A0 lisli £ oo o s (5399555 3 pske v

Sl o Jglme pd Sjgo 4 &5 Vsame aiies L
el 5 edel Gl @le SIS 50 IS o 0 (e
oolaiwl oaims Sty olge gleil ( IS el 4 ((VA) Wigd oo
hasile dided swms iiSly wlpe cSle (slp ond
5 OS] iy b PH lyis corge o5 olag]
L s9lge digh oo sy crge a5 olayl 58,5 o sl
Gl O3Sl Igdie Slse a5 plapl o Vb Gl cud b
) 9S00 )y s 4 (So5slam 438 i)l jslate
ou2d STy olsa (1 F) USEPA Lugi ool plogl asllas
03,5 (Gabdiwd B> 035l 5 Buas ean¥ bl 1,

235 Sufslsm ldeosll Sl g jsliie 4 (5ens]
dlo pudii Joeie dlge b oad oS 5 &Oyg0 4 el g (VY)
B gle 3o o e ©f ol ooVl pslaie 4
Jud mle Spe @ Cul (See p3y358 mlge g, 0
Ngdh LIS IS 03l5,0 5 b e Sjgo b g Alugy
(6
A 9y50 0an¥T g5 4 oaims STy (sl i lscl
SOy la iy by & adal Sl (S akal ol
plrl a5 e iz slhanld Gk 5l eaes
Sy ol 5l ooV Bis o Wi ol s 0gd e
Sl sk 55y oV (S (a8 Sl alowsey

oS 9 ey Dl blge ol I (pladiges 005 o0 Jb

(F) Qo o 3uilso g Sun eJ.L.y‘YT ool ol (gududiawd ouidd S dlge —) Jgus
Table 1- Classified reactive substances based on the pollutant target and removal mechanism (14)
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Table 2- Specifications of landfill leachate used to
prepare the groundwater sample
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Table 3- Specifications of the materials used to prepare the media of the reactor
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Table 4- Chemical analysis of the zeolite used in this reseach
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