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Characteristic Quantity Characteristic Quantity
Carbonate content (%) 8 Clay (%) 76
CEC (cmol/kg soil) 68.2 Sand (%) 1

Exchangeable Na* (cmol/kg soil) 48.5 Liquid Limit (%) 314.5
Exchangeable Ca** (cmol/kg soil) 14.2 Plastic Limit (%) 31.2
Exchangeable Mg®* (cmol/kg soil) 34 P.I (%) 283.3
Exchangeable K (cmol/kg soil) 2.1 Activity 3.73
Specific surface area (10~ m*/kg) 413 Soil classification CH

pH (1 : 10, soil/water content) 9.5 Water content (air-dried, %) 5.9

Mineral composition in decreasing abundance Montmorillonite, Water content (oven-dried, %) 7.1

Calcite, Quartz



http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Olp!l (el G 5 (ol jols almo

699,54 Olzmgz sl vv¥

SalS ay omte LS 5iglosgs sl oS p S5LS
CIE I3 g 50 el o g ool (gald o
9 a8l alS () Loy (o asdls Slag s v
AhgS-alsS 5 AbgS-dzg 4 wrgazy bl S sl
iy laatised (JSB (@) A 50 S (o0 et
(45903 gadgl Sl 1o ABLoN) CoedS /YO L cense
Ver 900 o glacbile (50 )0 e g 0d bglie
Vgol o Lnil 5l cenlass 55 S 0,55k 0 Jgo il
ol (65220 Hlonny S (g1 (CondS) ol DLy S
- plosl p2STly S LS o (538 (soan T a4 50
ComnnS yals dBla] 5l gy diged ol o uleol (pl o am0
o adlaes iy, S sleg; 0 g S
doyd ee 50 oS 4 Sl)S og38l b oS Lail 51wy
Sl ol 052g a5 Ll 5l 5 g oo (ol oy S
" Slu S L ow) slasly, Sl sy (o dgr o
Sl (S diged )0 () sald Dud alsjllasil gl
s ST 51 530 g po Carigits b dgliia jo 3LS] by S
SliyS (68 IS woads bl slaguy p ply J (s 50
w5 ol 4 IYAL 0,8 o ploml G0 VL5 51 ey 38
G5 ISs L S a5 goan¥T 0,5 Lol 5l g
Lo oo 00 o3 oS’ (28,5 55 slayss o Sl S
Soad oizr loaps— Lo (ol e Gl o

1 — 50

Lin (Cps)
2 8 8
] 1

e 2 H & &
|

NaCl (!

moble U gz e Cdgin LIS 5 6,1 oy Giales]
Lo 099580 g 901 ) 0 o 50 Seod lizes sla
1 il LS LS s 4 g9 4y cilis (glacelile
p3Y oley cdS 5l ey ol plosl cally o V0. 4 Sl
T lginl )3 laaiges o ks Slge oy 3l 4 sln
o T e i el FA CiS 1 g 5 e iy
al

Lo bl 3 i (o 2 poate a0 )L
Hl &S g b o slaisSly Sl S (SeSSe;
L gl ol e cilie slociile o>
ool wl L edigad (1l (63333805 Ol pss cewlosgs Jglae
45 el (5y5lol 4 p3Y L dslome 0S5 ioles] b |
ASTM D2435-70 (saebi iyl ol o 0S5 inla]
72 o Jyagiil Voo cllé ol (slaiges 55, » [V
28,5 plowl S Sols

T R L]
Golz g ledised gald od ol s (V) UG
c_é)_:,osgrl.ddl_ibw)).swb‘).sds‘)&m)‘ LS{LQM)O
50 4SSl e el cewl ol sassTy 5l LS cdl
Sl oolawl cdl> o g oo cnnlin K& pl @l s

Jsegbo Ver a0 5l oy cdale (]38 b i 20,18

Lin (Cps)
3

d - Scale

CaCO; (o

00ST, S x5 Lo) NaCl e auoyo = YAY (g5l iy (il il 1o oy lale ial33l b iy ol gald oo pals ) S
(JL> 4.:..]5‘ UM.K » ABLo‘) UM.K Qo0 Y,?() Lgsl} u.u}.u.) (;_) ‘(u...u‘ oA


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

v e Sl 0 5Tl 5 9lS AL 5 s i

WA bl Yo,les ) Qul>

(Y JSC) okt a2 o Sadgioy 4 Camad (§ FouS |y
3 G a—ged oy ol ga BB u s el S
e O3 S E oy alanlsay Y| (BP) SussT,
chale) o Ol S yeS glacdile o Dl S o s S
~elil o loga s ggemme jo ol (ST, 5l i el
9 WLl Lo oSy 5l e 5 (SoSy gals b slo
e L 45 (6,taS i ol (S 18 goanyY]
mald Sl dgase Ol jlanld ullesss Cudgiin o,
el Lol LB baiges cpl o owy S ol s
aiges jo 1, ool ga s cas ol sy o -V Sl
20 oo L CaCO; S alizes slvas o (ol cusgis
alics Slo,S ao e aS Wl ol gldisS 4 bas s oyl
ASb atils 0939 S o NayCO3 Sas (s9l> sladigas b
3Sg, 5 Sl ) o e oo sanlive Sl o aSilis
s S Gl slesss il (68 S 38 IS
Lol o VT e lale Lagl53 b a5 by cunsl onnlie L6
Ll Cghpetiige ;i oS Su Sl iiged 4 oud
Sl sloadiges jo ald Culs als #5 og Y .cwlons
SliyS ola sladiged ;0 £ (ol & S el Sl S
Gl s o SlayS 13U os Salie Sl oz
oS LS U b gl 55 Caiginy (5 Sile bl
Y Culbes as ol s Vo gakal, Ko (gaw el
Olals ol Se gabaly il jpdone 5 )b L alSgs
= 9] £ 58U asile) calizee Jalge 151 a5 5590 50
Olen w4 09d (Lhgpiar (bgesls (oSl Wy,
Y s ed il ¥ sslS cod b ST as cusls Ll
Cbld oS olSon (rmzpen ol SRl hal 4 alig
M Jsdze Jolae) 6+ cmol/kg soil ;| Jodoe jo oy
CrY M Jedoo Jolao) Ve + cmol/kg soil as (+)+ )
50 ales il eV aslE e Y Culs wil il
ool b ¢ Sy Jobs 0,08 clilé 5 2od o 13 ogas
28,5 155 skl 350 (318 Lo b Gelgl 45T (salad
s 5 Lacyge Jos o1, Wb e 58 ol 141
Bl 1B pwy 050 AilFgs sy Culbs Ol s

M (MY ™)

N (N"y"

ol e U gnlpl iS00 S (o) sloSdgy (59
SLoiys yoiz o i Sl S (658 IS o) Joles
SLeos 5l syt Jlie (ad ST L wsd Lams o5 (5518
a5 S Lol gals B g sesyid S sl qends
(i do IS sol> (gasges yo aS il 5l Jg ol salgs
48,5 g0 095 o Tab b s soan YT [iiSen
DY S o sacd 40l sla il ;5 ol iy e
“ osalin (o) S ol gald ud s g i alS
2D gi

5 NayCO;3 slacSos 15U Sglis (ganmlin jolate 4
oo o sol> slatiges wSI Jislay, kb, o CaCOs
3 i <l (BOgz yo cll>) i 4Ll Kas calie
3 ey el 5 (PPY_Sa_iS1, e o (BP) S,
o Ve 500 0w slaclile L5k cos (AP) SusS],
Syge Sl 550 b e g @0l J13 S 056l 5 Jse
i85 1R oy

osls lid -V g WY o IS o b iglesl ol gl
d L imgiy el 1 a5 el AT a4 a3 londs
Lol s ma Sl S (g5l (gaigad y0 PDI (551 092
adlol cll> jo adly 10 090 oo diges oyl ;o FeasST, Lol
38 o g 399 9eSo Sl ey Ao e Sl ST oS
Iy aslE g0 @Y Cuales (0,5 00,8 4 fles ol slacdale
Odd oSy o Sl S (0 O 3979 S8 g 5l g 9l
a8lsl o Sl S alize gladale o 0gd oo Lol
Ay @y YU 3590 90 5 S il col (S o) 4 00
Y oS 5 odny ol 09 L o adlal Sias il
S50 slodigad wSol 95 el 5l ol L -V 4 I
cbile ol slaaigas =) el Julow g 4525 B o)
Shlo (oo yob 4 SIS pS6lS 1 Jge (Hlo B0 oy
o Sbile ol ladises 4 Cuns (i a8 D
5 ol gy el IS 0,55 LS 1 e i -
Glodigel 0,50 ;0 a8 g0 gAY Culis ol Soo,ud
L dslie j0 =Y el jiic o 0w ool chilé gol>
zge s Sl S Sad jpa > Lawl jlaz e Colgin
L S 5l o 09d o0 SISl adsl (SussTy
Sl Gl (o 5k any ladiged cnl Glizres 55


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Olp!l (el G 5 (ol jols almo

699,54 Olzmgz sl vve

——0—50 cmol Pb/kg soil
1 | =8 100 cmol Pb/kg soil

Peak Int.

100
50
Na2CO3 Added
0 T T T T T T
0% 2% 4% 6% 8% 10% 12% 14%

Percent of Na2CO3

(&b

—— 50 cmol Pb/kg soil
BP —&8— 100 cmol Pb/kg soil

Peak Int.

0% 5% 10% 15% 20% 25% 30%
Percent of CaCO3

(<)

CaCO;3 Sai (o 9 NayCO3 Sos (@l calizee sloaus jo g oy cdale 2ol3dl glilay S Lol (6 ald ol Ol s loges ¥ JSCi
(ol iy SasSTy 5l ey 2l (AP g SasSTy, jiSlas a2l PP SusSTy, 5l iy &l BP a0 cosgin Bt jslais)

S oyl sl U 0008 ) jolate &
Sl s s Sl @ilfgo Y Cwlbs &l i &g,
Shlo 4 IS L 00l 9y ST Codgiin Lol (gal8 wals
5 &= e iz bl gloss s ot a4y gadsl LSl
Ol mls a8 85 & g0 0aiSTy sadsl Lsle b cusgin
S L a6 S gt )0 gt oo oy VSIS o
Sy @A o 4 «(Bt) a2z 0 Cdgin gaiges o a5 J>
ald sos i el S Bt sdiged Ggw 3l o lage
oy S 503l 05l o camlive Ca-Bt sdiged 4y s
OBt 90 2 5 el Jge a8 cpl 5o 1 eSS
oS e a5 L aS 008 oo alaxdMe VS g
NaCl s5l> saig0 10 (g0 Y Cwolses s )5 9)
ouals Q_ﬂ Q‘}_:.A ass] oo sl @il | SadlS oy i
Cgiis pudS g0 b sl ;0 x> yo Cudgily (s4ige5 o
as \))S JYM‘ O u‘yso WJJ Q”‘ L ] o\)y).w
5o el esls cd b g Jols esls cilale o ogdle
3 46 95 Y ;0 9250 (5 g9 Alg0 Y Ll
& oV (o yme 53 (288 18 5l ey SISl i o
el Fie (S 53

b Pl 5 logssls cod)l geamslisn g m oS
oo ;0 09290 Slags 9 Jobs sl w55 40 5€
3 snls 4 el U Jlaie Koo so lis 1) soz>
Lol eolis g 005 (o) Sgy grlans 5 955 ogasie i
whl) ol g bk oo Grols (s b (JKs il
S Ly (FasSTyy 2l clle 85 s Lt lyie
Gaiges 40 o, O+ cmol/kg soil clile 3 Na,CO;
M §Na,CO3 S_os -\ YO M slackale Sls wasgn
Y oadal, o Loy gl 50 kS s e Sz o0 )

ols puply>
Na, .. (Na))

e

Pb, (Pb"Y
N Na, :K(~/~m>)

—=-/\yvoK
Pb, %

e Ao (JOLS i S a5 ams o ylis aoles oyl
oy anlys < NYD Ky e K i oy (gl " Jols
Sl @ S 5 e 45 S8L 0 Ol o0 il &
Joesilo Voo cdale sl alie 9l ol oo 5l i
o e ol el ¥ M el ol 45 oy
Cbalé 53l L o g e sanlive ol ol <o AA K
o S S 0 Tl Jaostlo Ve 4 00 Sl o
s> b e GRalS Y Loyss " Jols o 4 (Jobs
Sl oS el (oS o @ Zed (JobS o ey

Al dlg> Fglesgs JiSle g g0 saY


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

1WA bl Yo,las N Qul>

Ca-Bt

H
NS
Stemol Phikg soil

Lin (Cps)

1 DBi-
| (with NaCl)

I ' LI
=20 10 B =

d - Scala

(A

Ca-Bt

2
]
100 cmaol Phikg soil

™ -

- DBt
{with NaCl)
11
10 B -3

s8ELsEE

.
o

d- Scale

(«)

NaCl S L oas oasSTy Eudgin 9 Bt) az yo gy ((Ca-Bt) cusgity pondS sbodiges Lol gald ol jo s ¥ S0
\+ -cmol/kg soil(w 4 6+ cmol/kg soil(al ¢ glacdale jo iy b 2aSTg 51 o (DBU)

o S s foaiS T b (o JS8) (ST (n i
o=l add wucs ol ye dlius cpl o)l Ko sladiges
Dgy o oddlive jui bdiges
Lo s o) Lil 35 ol 5 i aSSlis K00 sgu )
J...,l_. aw hls caasgin (6 dged A i DLy S 0,8
SLs an mow Olo,S 05 dlol gu SO 5lcel Hlojen
% 2,0 Sl Slonl i g 3929 (sahanlse
Sl yS 2 Os 9§ Ahanlsa Koo sgw 3l vgd o0 S
d=les as oasSTy a4 S Lsle PDI e G lgie 4
SLs byl Gialidl el Sl gg 45T Coles o0
Laes oo i F USE 50 00l &l gl gl oo o Sls
0555 S S g 3l T USS slaaiges aSUT 4y 4z g3
I Gt Silse S oo Gl 5 lipS b iy
¥ S g s TSy it b sl olonl b

SISOy (K5 (o)
3 Gytelecd s olBas 3l Gl e ), S Lsle jo s
Solgiy saised led Cennis ¥ KL 010 1B oy 3550
&S-NJ-}‘ PRt oA_;.ﬂ)i Cgiy (| Js=%) ==y
L (SoSTy fnyiiian 5l o Sdsin 9 (o JS2) NayCOs
Voo b)Y slacchale glilas 1) (o i) NayCOz S
Ol epp b oo plias S 056l oy Jge sl
Ao dw o 0 () S culop |y 4SS wix el so pglas
Ao £9,0 Lo ises co 5l minre cale glilan agas
Eoyi slacdale Hlg |y laadale ) ailos S (6,105 Cgu,
(7 Casls glosgs el s adsl clls 51 S Ll s
clale 3o ! (a3 0w ul_..a; (_g|)|o as (5‘4-;5-"3
(Vo) wales i ol glodgs Cuomws 43 s 31 (5 5YL
5l e o> s4590i «SLS V- - cmol Pb/kg e lile jo

: =

¥ Cancentratisn

(Bt) &y

Ph Canveniratiun : E p?cm-m- 1

(PP) &)

(AP) &)

‘;..\_».ﬂ).v ww)www (UjNa2C03 &NL:OM o..\.».ﬂ).» hA:J}.».»J (o D) hA:J}.».»J (u:.” “_ngA.:}ou L_;’LQ—’ Sy fJ&w
S 6, TolS 5 Jpolo 1o+ B) slacile gl « NayCOs S L


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Olp!l (el G 5 (ol jols almo

699,54 Olzmgz sl VYA

=l SR L st e Sl (plyyuily adle 5950 2
09 3l S B wo e (Sl g9 Slapn (oo 5o adiges
lge ¥ Bl 9 39290 o lagn L e sla
Cd G a0 SLe Lslu il il 4 g 00l Layens
qoimw Sln,S i sbbadale (o .cd) wales i sloos
O cdale il caawly @il g Y Cwlbs o uals
e U oS o ol 0l 543 B o gn i
500 g 5l il valerx Jlis a 1) azg 4 axg Lzl
ges (ke 5 I3l cge 55 PDI (lagygil jga>
o Wiged (nl 4 o Sl Jobe (39933l b (Jg ok walss
SESL 58 ;i gl (6 uSlae Syl 39 ok Jods
e SlyS S8 B3 (sol> sladiges b anslise jo S
Ladiges (! a5 Cawl o0l o £9050 (pl .l 009y oS
o 3l Sy el &) sladiges S0 b duslae jo

Bl 18553 0 (6 S (6 S0k

oo

Ol S S jpas 4l @ e Coigin b dulie o -
o 5ier S lSle gadsl (SaSTy corse mao
el ghls Laatses glizes 5 oy by (AiSie0
Gegad 3)50 53 Miad &2 o Sy 4y Comad (§ FouS |y
Sy b Ses 55 (AP) (SasSTy oo i 5l G I
SlagiiSly 0 &5 o slags 5l G2 2Rl cxrge
g 4 o slagyg b wled S0 8 Lo (s Slo S
s aY el ) 0uile b madw lags 2975 (Jg 09 o
sloygil jeas 5 ahulga Slol saie \b obmyl § 4l
o=l Sl 39 FouSTn cage (lizes «ly S PDI
Cwloalds az 1o Sl 4y Sl diged

Ul g Y Culs @l uss Wy, p S gadsl jLsle -
L g olw halisee o canl Sas 4z ST .2l 105,506
Bk Al ol pen a1 Folite bl lagysl (5,1 g,
BP sLgdl) NayCOs S 55l sladiges a5 ol -
s S (o0 )18 oy b S we g (5% )3 (AP 5 PP
O Flales ¢ aY Culs a5 )3 mow g Sl sl B
5 0081y Sl Grali8l 50 PDI 5l lsie 4y oy S
8, obml o i Sle S 28 )b 0l Sl S 5t
oV L jioSen s 0 Sglase Jlisle ey g ,Lalu g,
S byl Glidl e olayS 15U s e S
Lol Pge anld cnl 5o K08 ) gile 99 5l e ¢ 2SSle

L SRV LgLiM_Syo.'s Egoe ;O Ny oo o 03¢
S8, L aslie [0 (g sl L8, (2w Olo,S Las s

adlasle a8 5 S Cudgin sbbdigal

10 Cigily (S (Suiilaw; o b 50 i
i 8 oug VT b S o
cmol/kg clale gljlas Laasges (g pdydsas &l s gl
GiblS S ax ST as ol las (0 JSK) oy Ve - s0]
o8 Liens mran Sl S Sos Gilises slaas s 48 (6 pdydei
w.zlf g0 S 64)5.0.: o s Q”‘ )5..4.:9 ‘5]5 ‘c,w;‘oay.
Ot 3l ey Sl diges 50l de iz B p 3000
Cawloals Bt) a2 o Cdgiis 4 S (AP) (SusT,
oo JhalS cud g 4 azg b as o5 laie i e o
sladale ol 0wy, S Ll (0g Slodss oy
Bt > 50 o) 0 0590 chlie ladiged )0 5 oy
Lb4_>5.o.: u.uj)‘ 5_a); )..Jla—l GL..: .w‘o\)}g BP > PP > AP
Eo s S ool gabold jis )3 Wy, cul aS ol plas
aSSl oty e a5 S g o ams SO lgre 4 el
..\_;5) o Sl 64_..]5‘ )L._‘>Lw ).....u 5N32CO3 S )5..4}
35 b S sl s losgs 5 o sl ol
3l Gaged a1, SB pad slosgs Wig; Wlgiee oy b
b slanysslS jgax 5l aSSl a4 azgi b oadly jo
el 2 ,LS 50 O)d (625,18 gogms 5l (b oS o) slo
5 Slen S byl 38 el s Sl S s 5
A S e Sl S L 6,5 IS8 5l S sl
e S o NayCO;z Sas jgam Sl (o asg 4 aieS
Ol8l b ogd oo cdlo (pl o i B8l s ulas 4
ol U g sen cllale U o ol S Sead clale
(& 5lgo (o du 31,3 Joles g oo 4w S (house
w.zl_f) Qﬁ_..u‘;‘o u‘)d o.\_.s‘)a )L._‘>Lw (Sjjg)i““ g0


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

yvAa

e oSl 5 T s eslS cale 5 b b 3

WA bl Yo,les ) Qul>

1.00E-09
A ﬁ,,.
1.00E-10 A,’)ﬂ =~ ,9/
-~ > D
A 7 >
~ P // 0o
wn
E 1.00E-11 ,.;/,/ -
WY y i
g 7 ) 4
7 7 270
/ / yd
1.00E-12 ,.'{,. ,./v
-
J a
v 4
<
}OBP OprPP 0O4P ABt }7
1.00E-13 ‘ ‘ ‘ 1 1 1
0 0.5 1 15 2 25 3 35 4 45

€

«(BP) (o515 5l Gamy Sgin (B g pe Sgin slaaiges Blie 4y S 53 00 Al (6203985 o pS Slpis B JSB
Voo ocbale gl s g maome Sl S Seas 5l esliiul b (AP) SacST,y o iis 51 e Cossin 3 (PP) goasSTyy Ll b Cosgin

[7]1 Gouy G., "Sur la constitution de la charge
electrique a la surface d’un electrolyte. Anniue
Physique (Paris)", Serie 4, Vol. 9, (1910) 457-468.

[8] Mitchell JK., "Fundamentals of Soil
Behaviour", 2™ ed. Wiley, New York, (1993) 422
pp.

[9] Van Olphen H., "An Introduction to Clay
Colloid Chemistry.", John Wiley & Sons, New
York, (1977) 318 pp.

[10] Yong R.N., Warkentin B.P., "Soil Properties
and Behaviour. Elsevier Scientific Publishing Co.",
Amsterdam, (1975) 449 pp.

[11] Sivapullaiah P.V., "Pollution Effects on Soil
Geotechnical Properties. Geo-engineering in Arid
Lands, Mohamed & al-Hosani (eds),” Balkema,
Rotterdam, ISBN 90 5809 160 0, (2000) 99-106.
[12] Yanful E.K., Quigley R.M., Nesbitt H.W.,
"Heavy Metal Migration at a Landfill Site, Sarnia,
Ontario", Canada: 2- Metal Partitioning and
Geotechnical Implication. Applied Geochemistry,
Vol. 3, (1988) 623-629.

[13] Yanful E.K., Quigley R.M., "Heavy Metal
Deposition at the Clay/Waste Interface of a
Land(fill Site, Sarnia", Ontario. Proc. 3rd Canadian
Hydro-geological Conference, Saskatoon,
Saskatchewan, (1986) 35-42, April.

[14] Abend S., Lagaly G., "Sol-Gel Transitions of
Sodium Montmorillonite Dispersions. Applied Clay
Science"”, Vol. 16, (2000) 201-227.

S S okS p o Joastle

&=l
[1] Ouhadi V.R., Yong R.N., "Experimental and
theoretical evaluation of impact of clay
microstructure on the quantitative mineral

evaluation by XRD analysis". Appl. Clay Sci. J.,
Vol. 23 (1-4), (2003) 141-148.

[2] Willis A.L., Pennington R.P., Jackson M.L.,
"Mineral Standards for Quantitative X-ray
Diffraction Analysis of Soil Clays. 1. Abridgement
of Component Percentages Based on Weathering
Sequence.", In: Soil Science Society Proceedings,
(1947) 400-406.

[3] Cullity B.D., "X-ray Diffraction. New York:"
Addison Wesley. (1976)

[4] Yong R.N., "Geo-environmental Engineering,

Contaminated  Soils", Pollutant Fate and
Mitigation. New York, CRC. (2001)
[5] Moore D.M., Reynolds R.C., "X-ray

Diffraction and Identification and Analysis of Clay
Minerals.”, Oxford Univ. Press, New York. (1989)

332 pp.

[6] Ouhadi V.R., Yong R.N., Bayesteh H.,
Goodarzi  A.R., "Influence of Potential
Determining Ilons on the Micro-structural
Performance and Contaminant Adsorption of a
Homo-ionic Illitic Clay.", Water Air Soil Pollution,
Vol. 181, (2007) pp. 77-93.


http://ijcm.ir/article-1-452-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Olp!l (el G 5 (ol jols almo

699,54 Olzmgz sl VA

[23] Hesse P.R., "4 Textbook of Soil Chemical
Analysis. William Clowes & Sons"”, London.
(1971) 250 pp.

[24] Sherard J.L., Decker R.S., Ryker N.L.,
"Piping in Earth Dams of Dispersive Clays.
Proceedings, Specialty Conference on
Performance of FEarth and Earth-Supported
Structures”, ASCE, Vol. 1, part 1, (1972) 584-626.
[25] Sherard J.L., Dunnigan L.P., Decker R.S.,
"Identification and Nature of Dispersive Soils",
Journal of Geotechnical Engineering, ASCE, Vol.
102, No. GT 4, (1976) 298-312.

[26] Yildiz N., Sarikaya Y., Calimli A., "The effect
of the electrolyte concentration and pH on the
rheological properties of the original and the
Na,COj; -activated Kiitahya bentonite”. Applied
Clay Science, Vol. 14, (1999) 319-327.

[27] EPA, "Batch type adsorption procedures for
estimating soil attenuation of chemicals. Office of
Solid Waste and Emergency Response, USEPA",
Washington, D.C., EPA/530- SW- 87-006. (1987)

S E bl el daar (6395 g [YA]

aab Ll . i /5Ty Codptt [0 Ko (g8 (sloous YT
[29] Yong R.N., Mohamed A.M.O., Warkentin
B.P., "Principles of Contaminant Transport in
Soils.", Elsevier, Holland, (1992) 327 pp.

[30] Herbert H.J., Moog H.C., "Cation Exchange,
Interlayer Spacing, and Water Content of MX-80

Bentonite in High Molar Saline Solutions.”,
Engineering Geology, Vol. 54, (1999) 55-65.

[15] Penner D., Lagaly G., "Influence of Organic
and Inorganic Salts on the Coagulation of
Montmorillonite Dispersions. Clays & Clay
Minerals”, Vol. 48, No. 2, (2000) 246-255.

[16] Penner D., Lagaly G., "Influence of Anions on
the Rheological Properties of Clay Mineral
Dispersions.”, Applied Clay Science, Vol. 19,
(2001) 131-142.

[17] Goldberg S., Forster H.S., Heick E.L.,
"Flocculation of 1llite/Kaolinite and
1llite/Montmorillonite Mixtures as Affected by
Sodium Adsorption Ratio and pH. Clays & Clay
Minerals", Vol. 39, No. 4, (1991) 375-380.

[18] Lagaly G., Schulz O. Zimehl R,
"Dispersionen und Emulsionen. Eine Einfu hrung
in die Kolloidik feinverteilter Stoffe einschlieflich
der Tonminerale.”, Steinkopff Verlag Darmstadt.
[19] Ouhadi V.R., Goodarzi A.R., "Assessment of
the Stability of a Dispersive Soil Treated by Alum.
Engineering Geology", Vol. 85, pp. 91-101.

[20] ASTM "ASTM Standards and Other
Specifications and Test Methods on the Quality
Assurance of Landfill Liner Systems. ASTM",
1916 Race Street, Philadelphia, PA. April. (1999).
[21] Handershot W.H., Duquette M., "4 simple
barium chloride method for determining cation
exchange capacity and exchangeable cations.",
Soil Sci. Soc. Am. J., Vol. 50, (1986) 605-608.
[22] Eltantawy LN., Arnold P.W., "Reappraisal of
ethylene glycol mono-ethyl ether (EGME) method
for surface area estimation of clays."”, Soil Sci.,
Vol. 24, (1973) 232-238.


http://ijcm.ir/article-1-452-en.html
http://www.tcpdf.org

