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V. Cation Exchange Capacity Y. Atomic Absorption Spectrometer
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V. Electrical Conductivity Y. X-ray Diffraction


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) oslad g dlor (nbige gl e 4,2 YOA:

“’LWL;’ Slasedn ) d_,.\>

N 3 5T 3 =

N = Vs fvs — v 3 —
_ I 3 o —
%3‘3‘1111131 EEREEE
EA I e I I I R I A A [
ANEEEREREEEEERE EER

D \') o) ’) ‘) -

: sz (= s|2s|(s|z|a|l2|85lZ| = |27z
71) 2 = - :ﬁ - = ?, . . po = o o ,‘:r - <
s 55 gy W 900 (s ) SGST 55 5 (SSS 55 Olno g 5l (S p Vg
Sl sy g ] e SIS 5 N s
ASTM, D4972 - p

9.4 () sl pH

[V¢] -
ARy A ol S Ao
[v] £ (m”/kg*)f"),}jcbww
[\A] 10,y (cmol / kg-soil) st Usls s &5
ASTM, D aot-[1¢] Y.va (Gy) o35 J&o
ASTM, D vyav-[1¢] CH Shoaib
ASTM, D ¥YAY-[VE]  codS (ol Secuish ) 30 5o £ gad ks LS5 sl S8 S 5

mY seon g o

PH o5 Oles o w0580 S PH 206 o o 8 56 0tV 5
2 IS bl led asls OLaS Y ISE s ed VT clale 5l Ll 55 adgas
S5 sau¥T or eMOI/KG-SO0Il o (ol AN 550> g Lol &5 PH &5 I
Sl L aS ol J sl s e ialS VY sl 4 | € PH e S
O/Y 31 58 4 o 2S1s Lo PH 0l5s Yor CMOI/KG-SOIl 550 4 s s ¥T lale
Lo PH laieay (K 5 ot VT (61365 (slap 3l 0 Jlad s (s g 3l oy oo

tas g SRl 1y e PH s 3 0 oK Sl s Solea ol
oy 5l E6 s s whas Op apde J= OT s gl Sl & el ()
3Ll (Y el o Jtals SmOl s PH 5 ol ol J sl (16 3055000

odd Pl sladi e 5 503 G L IYYT N ] 50 slag s ol AT H* O



http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

YOAN o 5 g b (3l ol 5 s 35 e e 518 VT S (ol o) 2

S Vo e CMOI/KG-SOIl 51 508 slac ke )3 &gl s PH 2818 L5, Ol L
(Coslodd Com 0 Olowws 1Y 5 g2 355 0 odaline ) J.§.~ ol 5SSOl el r.piu
A1 Y G Y/ o 00 CMONKG-SOIl 51 508 0 penilis oo Clale 3 0 gilivs 5o PH
Gl 0 o S 20 oy g0 40 Olowas /0 035530 a5 sl Sl 53l L 50580
cmol/kg-soil cLlle ;3 s s 31 .bl L2l VY € VY 510 pedbon s PH G
Sl MY i Olas 0 (65l 40505 O gl g PH O Ko 516 a0 ¥T V0
il ge L gas ek 3 Olasw Oljme il YV ISE 3 ek w1l gla iowie b
S sad 5 Cud gty dged 53 ol &) gla goe ulal 5 csledds (ST lase PH
chle s 1Sl Jase PH Ol Olesw V51 508 Glado s b ol Aol o st
534S el J s cpl o VB 0/ o LB sk yes e s Yoo cmol/kg-soil
630 PH 015 Yor CMOIKG-S0Il chle 55 Ol 7Y0 5o Lol #Mol & o
3 e 1y o PH Ol Y0 5o Solens . Cnlal ois Vo 35l 4 eld el
53 Ologw 100 51 i b o 25l (slawi s PH sl S5 0LLE Lcslosls 21531 VA
elo3 33 V10 350 e S 5 0 VT gl bale oS

~#-Bentonite + 0% CEM —Bentonite + 2% CEM —'=Bentonite + 4% CEM
2 ~=-Bentonite + 6% CEM —+—Bentonite + 8% CEM ~e-Bentonite + 10% CEM
~Bentonite + 25% CEM ——Bentonite + 50% CEM —=—CEM

0 50 100 150 200 250 300

(cmol/kg-50il) o s (yefics 31 0¥ g0y, clale
VE 55 Ologw ilies glado ;o b s Ol oy sk ged PH ol jis X5, N S
‘.

290

sl Ologs 031y iises (CEM) 6315 s IS5 aan 55 .


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) oslad g dlor (nbige gl e 4,2 YOAY

SLS 5 IS8 o se O sl s Lo 53 Oloes 5 3 8 0Ly Ol o0 IS b
o Ol O glsdin SV 51 S Ol ST sl S 05300 Olos 10
Shedd b OV pame S5 ps s (g 3 Clodd Ol s PH 2153
s S S s 855 & o S 51 VT 1 i Ol 0ol o
Lgh o S it 5 by a5 S el wlhdes 36 G & 0w

Sl Olorw il slado s L oals POl gladi el PH x5, ¥ S
Solir ez e 0l Sbey b 1 o K 6 oY Yo cmol/kg-soil ke
s L 0aoNTY o CMOI/KG-S0il Clake (g5l o gz oy & ga 53 255 o0 o dalie
Slogs 1Y L g2y gy 45305 sl ol 2ol L5 Ol b 0 sl s PH oo
DSy b iy ey e e sl 0 VY 4 070 51O genils g a5l PH 20l 531 L s
b PH Slass Ol Slmpn Ll oo PH 21580 cnl ol oo Olessr O ol s
Clle (sl e sl PH Olar 17 L ity 08 Mol ol i Ly 0l
@ Oloww Shds SLS 5 S8 Woa 1y oo Ko b oY1 Voo cmol/kg-soil
0L 33T o ge i ged opl 5o SV 555 Gl 2SIy gy bl el osls (2l 531 VY s 0
Sy G L PHGRI0 Compe sl ol 68 G50 Sal 5 OH 0y s 5
VY0 310 gl s PH 0Ly ol b 5 b o aolsl 555V ssd> NV 555 sla STy
VE BV a0l o O il s PH oS ol J 3 cpl ocslal 20530 A0 350
S Sty wlsl Oley b e PH 2151 e s 5l coslanslls Sl 035 53,
Sty S S ol O auld pl s Sgsbay il Olas O sl s
53 ESHle Goob Sl Olews A5 Jb= 53 Jls S 55 58 sl L 5B dS s s
o2l C-S-H Jlw SL I3 Jie Y sams 555 02 odr b 5 Olars gl 1S
el 0l

LB 50 Ol 1)+ 5 7A sl slatigas 53 Y S 3 ol ] sla pomie aludl

(a.,\.o_} c@&))ﬁ 6LAU.:M5\_5 cuLo.:.w J'.;g)‘:":‘ ))..,a;- J.:Jbﬂ\.: Lol J}Jr‘ja sdalie .,U)) B


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

YOAY o 5 g b (3l ol 5 s 35 e e 518 VT S (ol o) 2

ol Y b Olers Lo PH s ol 1/0 53 Olaes €5 den alSChn oS0035 o]
Ve/Y ssde w by s PH Gou VE b S5 sla 28T aslsl 5 el /8 350w
O il e ad sl PH Olacs 700 5 Y0 Lo 3ol Sl iy (glai yod 3 enslotibas
5o Ve €mMOI/KG-S0il 5o 53 Ol Shds SLS 5 Olsl 3 1S s
el VA L i el et e K
Glado s Lol Dol Gl gad 5 Sty s w303 1345 5 Sl Sl g
el 0l e3ls QLIS Y S s e S o glaed VT L S50 5 Olewes ciliss
S5 a5 b b e S s wised S s glajtlesl s bl
va eMOI/Kg-SOil (154 Cobls o 5 LB o pasne haws 5 Sl STA 350 S5
Olaww 1Y il s e 0Lzs Yor CMOIKG-SOIl clale ;5 1) o K 5l 0 VT
el 0303 213l (5 S i Jltiens 15V CMONKG-SOIl wlale 3 o VT (6515485 0 e
33> 4 Yor CMOI/KG-SOil clale 3 v K b 0au VT (5 1545 Ol s S 1> s
¥ S s et 6l edo VT (1545 Cllls s bl sl el 5 V <A CMOI/KG-S0

eV e emMOIKG-SOIl ke s Olacs 1L sl Dol S g ooy 45500 3

14
12
10
8
=
6
4
=&=Bentonite + 0% CEM + 100 cmol/kg-soil (Pb) ===Bentonite + 2% CEM + 100 cmol/kg-soil (Pb)
——Bentonite +4% CEM + 100 cmol/kg-soil (Pb) —=—Bentonite + 6% CEM + 100 cmol kg-soil (Pb)
2 —i—Bentonite + 8% CEM + 100 cmol/kg-soil (Pb) —e—Bentonite + 10% CEM + 100 cmol/kg-soil (Pb)
——Bentonite +25% CEM + 100 cmol’kg-soil (Pb) =—Reitonite + 50% CEM + 100 cmol/kg-soil (Pb)
—o—CEM + 100 cmol/kg-soil (Pb)
0
0.01 0.1 1 10 100

(days) oLs;
chle s Olagw il LR W TR C)Lp| S gt lad 4ed pH Q‘J‘.'.‘I-".'s Ly, ¥ ,g.-.
Ol b o K 5 0a¥T Vo cmoI/Kg-soil


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) Solat g Al ¢ puntige bl ey 450 YOAL

S 3 atel edd (513650 wsmd Mgy e 5 B VT TN v e S
6 gas Ao gs o NT Z0A 51 io YorCMOI/KG-SOIl clale 3 €sad puan 53 s
Sl Ol Olowws TN+ 5 VA RI3IL cd S5 0L ot (551545 0l ADlol
5 V1 cmol/kg-soil « s 54 Yoo cmol/kg-soil chle s s NT (g 1545
53 ol i an S 5 S 0k Olg e S sbae .o, YA CMOI/kg-sOil
5 oot gl il oS Sy oy 4ses (s bl 1B NN PRI
s (o els eV 51 (S et Jton 1360 bl sy Susls ols o b
(7 C-S-H Jos 5J5 o 2 058 oy b 0 il 5 o S 5l 5N
1o Ologr s Slo 3 (S 5 S i pts 551
5 eV (e cll X K s ek )l (e bl e ulad
3 e St Y0+ Slerw TVO &gad 5 st L0+ 0lenw 100 ladi sl 3 K
23 50 S ol b s ol sladised 5o Jolea Sl el Sles 4 el
L o opl 53 (365 b 2153l Comge ol ol 45 (S o S 8 0tV (641345

Cslodd Ll Olaw 4 o

300

~i#-Bentonite + 0%

CEM

—x=Bentonite + 2% CEM

3

——Bentonite +

% CEM

—=-Bentonite + 6% CEM
—+—Bentonite + 8% CEM
200
~_=Bentonite + 10% CEM
~+=Bentonite + 25% CEM

~——Bentonite + 50% CEM

=>=CEM

(emOl/Kg-50il) sus (5 JuaR oo (i 318 sa¥T clile
o ’
3

0 50 100 150 200 250 300

(cmol/kg-s0il) o e oS 38 sa¥T g0g,5 cale

bt s b ok Foheol ol gy o FPVC R PRS- CMTLIRCA [DP R FOC RN R i U
Ologw ilisea


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

YoAo o 5 g b (3l ol 5 s 35 e e 518 VT S (ol o) 2

Olopm S ilies DS 5 PH o o I3 51 o J) ol 51 Oliabsl 5 ltaes
Oliis Dlidos pols Al SoS el eas wlal el e a5 flie 5 wodd ey p
Sl b3l s el (olrs Olgeaw PH Sl s pl oLl a5 s e 0l L3
st il £ S NV Y T 0] ol o alis St s (Sl (1545 5 ol
5 Olar wisad b S5 3 o W) bt bl e e OLES 1y L tbesT cpl 51 ekel
Soslin 53 rlin Sl Sl 5l ek gad Kos b aglie 3 o gty 100+ 0l 100 45
S s ed €yl s bl i Slsy 63505 Aol 3 S0 PH i Bl
<l Llie 53 63555 Al VY CMONKG-SOIl (655, clale b Clgmy ) 430 oS
a by edd SOl dges Bl o b Ole I 15 s e DL e slie 5 pH
I L ses POl olear cas e GRS G355 Al Yoo cmol/kg-soil s ;.-
2B bl 2 a8 el S5 0L Lol eals SRl AT 1 S 3 b b Ol Oless
by glackle 5 K 55 e VT (a5 Clll il Ol & IS 5 el 45l
R P T N A P e (I LR
Aol £00 CMOI/KG-SOIl Ol5e b Olewws 70+ 51 i b o ol gladisas 55 8
Tl S 355 S et bl p) el 025 sdalis PH s Sl T s 63505
e e 15 0N (551545 5 ol gla il 2 L ol Gl S oialas
Sols
33 e e LS o slass » slg UL Se Sl ms sl
Oxd 03 ol Ulyea S S Bl bl ssde e s bl
Shls sy bdise Sl 5, ik S sba cubdd axls Lo lstlag,,
s a1 5 E Al Sas b oaslie 53 65 e Sold ST, kel
Sl 5 e S 5B eV 3 s ssee sl eans Sl Gl
bl s 0 IS A e e sad 1 3ls S 5 Bl ol e (sl g

0 50 5 (ST ROA 15 S g s S50 Sl b oS 5


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) oslad g dlor (nbige gl e 4,2 YoAl

1
== Bentonite + 0% CEM

~—&-Bentonite + 2% CEM

=4~ Bentonite + 4% CEM

=== Bentonite + 6% CEM

=== Bentonite + 8% CEM

~e—Bentonite + 10% CEM

=m=Bentonite + 25% CEM

—=—Benlonite + 50% CEM

——CEM

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

(cmol/kg-50il) (5338 K 3w dul il
;,LQ.,.,Qeucwtduaﬁ,q,qw,aﬂ&;gq;w.iJs.':

s e 0L T O Ol 28 J~.<..~4 S8 sV Calie glaclale (ool o 50

- Zige) ol Al s i eV Bl L Sl s et Wl s b
C,w.«l‘ wb“ JZALS cv\.\.”o‘ﬂ C,.HS« wfui.ﬁ LS\J" 0 CpS 4 /\"Cps\ )\ (C,:.!).ki)}ﬁ
G{L“J U”L““‘ ) Cwlodld Lo e U,ZAK )L>_.-J &:,-:le{‘)jﬁ&:adjﬁ c)b PICIGER WA M{"A
Sl G e & 5l saNT o cmol/kg-soil sl o S s i«
vy 0dNT YO CMOI/KG-SOI 21531 5 covlods o b 5 yos go ol 5 YY+ CPS
b3 chle 3ol kil YOr CPS Sl 508 w0 1y cuishspecige SIS ool s s
Sl sl e ge s S ol B i (K 5l YT Y v cmol/Kg-soil
VY .L._;U C)...ojﬂ U'i‘ R a.l.;.‘.»)\“' CpS 39> M}M)& olis b 6)...9).)/\0 ..«\J“w\.»al
1S Sl a5 BB el Bl alS IS s Al 5 ol 4l Sus O a3 &S 0l
Qtz.‘é}ﬂﬂxj o g J:i“wjlﬁ e@\!]vsduqla)& BEl LS"\‘-"" dk:.w u&&hl&u;.ib_e\
oS oS Sl lie 4 baals b ge 0doVT L5 Sl laclale 3 Ll el odss Laals

] oJJS

1. Count per Second (CPS)= ole; dls 53 @ ged 3l ol (uSnie andl ok


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

YOAV o 5 g b (3l ol 5 s 35 e e 518 VT S (ol o) 2

: Bentonite

Lin (Cps)

d - Scale

ot o ble (ol gy (s Slrdpe S S0 Bl b5 0 JS2
o e 5 eV
Gl s Ol e lado s boadd POl sbadised L1 5 Al bl
2 ol oleas Sl IS s o S 8 61T Y -+ cmol/kg-soil
spam OB ) St Al a4 Bsb etV Ol 035 Wl N JSKS s el Ll
26 0T 5l clead Sl secige Jeol Al a8t falS o (Oleg
VPSS ISERUN I B I PC PR R JUM ) oo IFPRESPCR ISR B o = el
A IV T s dal I Sl ey glacS sy 5 S 5 0 NT 55518 Jals pH
S b Jol s cus JSVM} ealS 3wy A8 AN Cules Las rals ol
Byas 37 IS8 s elal 505 g Sl inles S Ll |y ol (2 sy g0 S5
@330 b 450 PH 55 a1V e cmMOI/KG-S0I clale + Sl 1Y+ 50 (g5l
ot 5 Olosr gy 3¢ 55518 sl g 535 cpend PH Oljs ol 53 48 el 151 5555
IS s el 1) C’L*’ (blie 53 ol sl C by g pe ol B il 5 A fals
TN A gt (Sl 4ed 53 S sk el ge s SIS 4B Ol 2alS &S das e OLES T
5 Ol b= L ot VT sl slad sl den Sl YT Voo CMOI/KG-SOil+ Olans
Lyl nl 53 el MO 350 &35l PH O IS8 s el ol 508 sV

53 s e [NV ] s oS ) Sy b S 5l EAN I O NIT o] o


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) oslad g dlor (nbige gl e 4,2 YOAA

Sl s el Olepw SAS Coolt Rl s Slas dos SRl (B 5 4 e
B S8 Sl s 5 CS-H Jy 505 Jse sl 2 (S5l 005 sy b 0
S B S Olis B35 4 sed 3 Sl 0l e B35 3150 il IS 3L S 5lS Usls
35 Ol Lot ool 5 (Sl (ol gy Bsad 4 Cond sk selS e o
SalS waNT Ve CmMOI/KG-S0il clale +0lses Y+ 50 (ol €s0d 4 S
Ll e S TO & Olog Ol SRl L oS ol Jlm s ol ol anils 5508
g 2 0T 038 Cses b 0ad Dl s e S B BT e L laeS
2ydie LB Whdea Olag oy Sle 53 K S o pae il 5 C-5-H Jls 5
Lol () JSDNY 51 G 0 0 gl s PH 213530 s 55 S0 (65me 51401 (s
Sals o co oS VY] e sl S Sl s S8 ey b S8 S |-
OIS ol sdd sdalin [ S0 Lged 53 Cuishyplise oy S A3 Ll

el 03 (S gas 31 s i ged pl 3 B s 2alS &S (g sba

-
3 3 Bentonite

P
-]
Bentonite+ 100 cmol/kg-sail (Pb) + %6 CEM

Lin (Cps)

4-Sca
sldo,s bedd ~N0l ‘5\::::45,»3, S g5 43_,73 P P g PR SV R L
o s 5 0l ¥T Vv CMOI/KG-SO0Il cdals (5 gl Oloww ikises

S5 domS

135 ad b3 b US| Gedoss ol U3 sel sty il


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

YoAd Olarmr 5 o b (3l ol 5 ol Ayl 333 e (S0 518 0 VT a0 (bt sy (oo 2

S Gl Dels C b o S et VT ()3eK s Jb glap IS ()
el 5 (Olas) C-S-H Jl 5 (S IS 31 5 asad Cosmy 5 Sl (o)
Wd 15 Olos s 5l 53 (S 5 S i pts

St ol 0dd 0 VT (61360 St (Rl o ge Ologar b gy 4500 el (¥
Yor CMOI/KG-SOil clke ;5 oaNT LlS (6 15a5 i se Ol Y0 ul5hl oS
NG PR W

5ok VT (ool Cogm wsad 3 5 s (Olar BBB) st VT (gl sty wigas L3 (T
P e S ol g3y e S eV i Dl oS sl
oo ;s 5 odoVT (Gl o g2 @ pas 53 355 o s o s g0 e ey SIS AB U
oo s ok VT LS 0l palS o Olese (S 5 g S Ol 1 350>
3Ly glachle 5 blis 53 )l 6508 als Syl gecise ol ald ol 5 el
Rl 3 odd s G SIS Sad e 5 5l e Y 51 i PH J e Olesne
ol oladalr 1Ll s nl s ey SIS AB S Lol cde il b

b Cishosnlise josara vy S 3 elad b gladelr 5 ol al 3 (8
pph w8 S oS Slls Jsl b oablis gln g5 Lsba Ll e Olesw
Ll o sl geise oy S Sheslind b giladelr 5 o Aol b DY seaes
5 Sl (mwe 5 S sladl; wdge o85SI 6LAJ:MT o3 sl (gl
Al e Glele las sl o s b ol s (lanea gladlls

GL'.o
1. Kirishna B. G., Gupta S. S., "Adsorption of a few heavy metals on

natural and modified kaolinite and montmorillonite;: A review",

Advances in Colloid and Interface Science, Vol. 140 (2008) 114-131.

2. Yarlagadda P. S., Matsumoto M. R., Van Benschoten J. E., Kathuria A.,

"Characteristics heavy metals in contaminated soils”, Journal of

Environmental Engineering, ASCE, Vol. 121, No. 4 (1995) 276-286.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) Solat g Al ¢ puntige bl ey 450 Yoq.

3.

Ouhadi V. R., Amiri M., "Geo-environmental Behaviour of Nanoclays
in Interaction with Heavy Metals Contaminant”, Amirkabir J, Civil, Vol.
42 (2011) 29-36.

Ouhadi V. R., Amiri M., "Capability of nano clays for environmental
contaminant adsorption with specific attention to the heavy metal
retention”, 9th International Congress on Civil Engineering, May 8-10,
Isfahan University of Technology, Isfahan, Iran (2012).

Sevim I. F. Giiner G., "Investigation of rheological and colloidal
properties of bentonitic clay dispersion in the presence of a cationic
surfactant”, Progress in Organic Coatings. VVol. 54 (2005) 28-33.

Ouhadi V. R., Amiri M., Goodarzi, A. R., "The Special Potential of
Nano-Clays for Heavy Metal Contaminant Retention in Geo-
Environmental Projects”, Journal of Civil and Surveying Engineering,
Vol. 45 (2012), pp. 631-642.

National Technical Information Service U.S. department of commerce
Springfield, VA 22161, "Solidification/ stabilization and its application

waste materials”, (1993).

ST sy 058 e 5 e b b Ol dew 635,50 Ol Lol sl A

9.

YVA-YA+ (\Y4+)
Park C., "Hydration and Solidification of Hazardous Wastes Containing
Heavy Metals Using Modified Cementitious Materials", Cement and

Concrete Research, Vol. 30 (1999) 429-435.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

Yo4)\ Ol 5 st b 5l dalr 5 o Al 555 e K 0 0 VT eSS (g5l oy ey

10.

11.

12.

13.

14.

15.

16.

17.

Chena, Q. Y., Tyrerb., HillsC. D., Yang, X.M., Carey, P., "Immobilization
of heavy metal in cement-based solidification/ stabilization: A review",
Waste Management, Vol. 30 (2009) 429-403.

Conner J. R. "Chemical fixation and solidification of hazardous waste",
Van Nostrand Reinhold, New York (1990).

Desogus P., Manca P. P., Orru G., Zucca, A. "Solidification/stabilization
of landfill leachate concentrate using different aggregate materials",
Minerals Engineering, Vol. 45 (2013) 47-54.

Conner J. R., Hoeffner S. L., "The history of stabilisation/solidification
technology", Critical reviews in Environmental Science and Technology,
Vol. 28 (1998) 325-396.

American Society for Testing and Materials, ASTM, American Society
for Testing and Materials, ASTM, Annual Book of ASTM Standards,

P.A., Philadelphia Vol. 4, 08 (1992).

EPA, "Process design manual, land application of municipal sludge,
Municipal Environmental Research Laboratory”, EPA-625/1-83-016,
U.S. Government Printing Offices, New York (1983).

Hesse P. R., "A textbook of soil chemical analysis", William Clowes and
Sons, (1971).

Eltantawy and Arnold, I.N. Eltantawy and Arnold, P.W., "Reappraisal of
ethylene glycol mono-ethyl ether (EGME) method for surface area
estimation of clays", Soil Sci. Vol. 24 (973) 232-238.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.2.5]

[ DOI: 10.18869/acadpub.jeg.9.1.2575 |

WAL Sl ) Solat g Al ¢ puntige bl ey 450 Yoay

18.

19.

20.

21.

22.

Handershot W. H., Duquette M., "A simple barium chloride method for
determining cation exchange capacity and exchangeable cations"”, Soil
Sci. Soc. Am. J. Vol. 50 (1986) 605-608.

Ouhadi V. R., Yong R. N., "Experimental and theoretical evaluation of
impact of clay microstructure on the quantitative mineral evaluation by
XRD analysis", Applied Clay Science, Vol. 23 (2003) 141-148.

Ouhadi V. R., "Study of transformation of clay minerals in the
interaction process with additives by use of scanning electron microsope
and XRD and its relation to mechanical behavior", Iran. J. Crystallogr.
Mineral. Vol. 10 (2002) 87-97.

Yong R. N., Phadangchewit Y., "pH influence on selectivity and
retention of heavy metals in some clay soils", Can. Geotech. J., Vol. 30
(1993) 821-833.

Ouhadi V. R., Yong R. N., "Experimental study on instability of bases
on natural and lime/cement-stabilized clayey soils", Applied Clay

Science, Vol. 35 (2007) 238-249.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2575
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.2.5
https://system.khu.ac.ir/jeg/article-1-1775-en.html
http://www.tcpdf.org

