Yot
SB gl cblis glayiag s &yl
YYR0 (g 85lond cppgms g Comuss Al
http://jwsc.gau.ac.ir

xS p0ie (o 3t S 18 il SO 31 o st S 9 B 3330 il i

Y . . . Y \ . )
SRS Ab aUE 9 (5 saalfaads lesaas
“)‘JQJ Kisls N CL.A 9 6_}_))\.:5 oAy (S J.A.Le.a 9 r),l; ajjf M)‘J'IL“‘:-)\S 4;,‘.},,1;‘;_',15‘
vy oSl ﬁh C’L‘ 5 GoslaS el (S e s f}lﬁ bjjf JL:-:J")Y
Q‘J@ aK..:J\) N CL.A) 6_}_))\.:5 0SS (S J""LG" 9 r)l.; a); Jngl;w.,\r

oS

5 N Sleopar &tz (S glap i el il See e, 5 L5 ia 5 adla
3 ol S o Ul St kS 3 1y ege A g0pl 3 Al e anls LOT e 5 g 4 S placd
02 2l sl o ge el il o 50 sladl Gls 55 das G s Bla S s s se sla
oo e 3 ages kil ol s K Solie e 5 s Ol 4 Ol e 0T dhax 5l 4 350 0 S
S 5o T aile S350 51 S sline glaslile dad sun ) o 51 Slzassl 2S5l Lol sl
o Sles gt 53 ege i O3l s s s (CoV S s APl 5 (0L D a8 5L kel glls
Sletnl 5 ol IS (S Dl Sl Ghed o (T slse 0 LT gl bt
L ($US 5 g sl led et 53 Sb 5 Ol 055 oS Sl Ol S o il et 8550
oL ol OIS Sl dslis skiens pgadlS 5 e o aalllas 55 il e S Lae 51 s
23S N esp 25 ol s e 2

Sy kS 3 aalllas 3550 s oy liS SIS L adlane Vs Blg s O Sl ased VY tla b, g ol ge
Lo oY glajles dlesl 51 palls o oS 51 palgladns] 5 Sl o dowe Sl ST slge God
ool 5 e S Ad e sdel s SIS 31 5 4 S5 anllas 550 WSO) 5 3l oSaus
VP17 AN ONF o ailale 53 o 5 peeslS olie Sl slie 5 lealls skl sla s, L
Fobe Sl e 5 s U B s R pl A e Sesl B PH 5 1 e S e VYT
P ol s o L.ijr}:paksjgﬂ ol Ol G ool s Oy Sl 330 5 0 ol pH s (S
3,907 2l PH s st gla s, b 25 oo (olulder 5 sdiSOlaw felge G 5l S 5 555 50
23S 13 aslllas

axdllas 3550 slacsle wlis J8 . Las ghuail Jswgll 5 Jswshil o3y 55 55 anlllas 5,50 slaSs laaiily
e S sdes s gl s S osdes 5 Tl IS (Sl gla SIS 51 S 5 s e Ol
5 4 i adllle 3550 S obie ClESS Dlpe o 5l 0L sdel sy il das e LSS5 1) eSS

mmonajjem@alumni.ut.ac.ir ;a5 J yes

YAQ



1190 (F) )l dTF) dls S 5 f clis gla yidg}s s puls

Y w{w Sole cble el 58l L uﬁi.).;\ﬁb 5 SOl Slad gl dan > Al e gline Cilses oS 3 e

G 2 p S ke MY B @ Ods 31 s s 2 3058 S s 5 5 s 53 pgedlS o Ol s 15 S 4o

Slad god 5 A s sl OLAS sl W, OB LS addlls 5,40 slaclale 3 O w Ol Ol Jy A5 U

u.,\;- d\fﬂ )':" &Ju\ LgLASl;— BEEE) (¢)M>[5< uf.ﬂ) Py-LY u.,\;- d\fﬂ &Ju‘)& LSLASB- 4 Jaj.yja

A edaline (D.‘.a:l5< u)..w) Q)M@EM

(ajﬁ.aﬂs S (e oS O ‘_;.,.:L.Zv.:ls uggi.l.':\ C)L:.wj..,a;- cubjﬂ ‘;J:Jf‘;haj/j

O3S Sl s I D0 VS el
S ks b 5 eyl YT ks L ALSIOH,
33 e OB b3 ) 00 ) il e Sy S
(SleassT sl olews 5 Kb Sls past
CElS () Lad ot (8) I slge o3
Gladsl 3 5 (77) OF clli S (YA) K o513
S o Ll (FY) sl 35
iU S s S ol Gl s IS
3050 a0 Olg e daz OF 51 &S ol sline Lol se
Sl s 2SI o Jol s 5o S oplal s
S S ol a3 s ge e L L Lad g
I T I s
Glaes S L et glakiyy 1S5 L S
03 5 edd ey e ey DS e 53 55 s
Jed 5l Je gl 5L R Sl ol
Seoger Aol JouSoden 5 bS50 S slaey S
Lyd e ode b opl 3l s esls STy S
sl 5s il e a0 sl Sl
Sl laldr 3 o3l Olgea et
Os () eslosl b 3 AeeST Wil (520
g R R R
5K 5 ol ole (YY V) 2 Ly O YY)
eslizal (M) V) IS5 5 (YY) gy S e (XY)
e 3 o5 sl 58S Wl Lol T ol s

Y.

CVRN-VY

S Sl Gl gl Sl gla b,

dox 3l &S cal e slgiy ol glad i
(S Bl e Dl Ol LOT o e
L rsSas jal 5 plad s e JUIS g2
Aol sad S5 gla S, Ole s (YF) 5, <=L}
L e i Ol sl 3 e O
Sy 558 ($305lS Ll slse (s ol
wopa b cmlie (hss Olgeas buogll 5 Stas 5 I
odd hyme D Sl ol Ve LS s ol
S s s sla ey 3l ol (Y8)
LS S Py L P B N T W e CISE
36 spd e S s el sleul o se Als
Fole IS 5 o Ol 4 Ol 550 LOT e
LS vy S s 3560 oyl Lol s o
Wadswell Ld 5l gleassl zsbe 5l Lol
SIS s JT ile 356 3 slize slajbesles
(VS 5o 3506 5 (L) a5 56 el (55
s b S adl QBT M) 55l 552
S wb e (12 SiO; ALO; 5-6H,0) ol
5 Sl 0L Y0 Jg 65,8 Jble sl
345 C]a“ 05 el 0 LY ol 4 gl
Coe S dase Ol Slles (VA) Al
N (I P A PV MR G TE i W NIER
) Ll das b S glaedo¥T Ll s



oo 9 pxie Jedoswo

W sdg; 9 dlge

oass ol o tanlllas 5, 90 adlas g (513 4 ged
Ole 5l 5 45 HI5 s y50 w503 TV sl
dilae ¥ 5l Loy O 4 by e S &es VY Lol
> St o,lgal) sosle slse 5 ol b 1l
33 S el Gl Ol 53 315 S5
e S (S5l 5 plerd (s Sl s
Sl b e LS olg gdues, pled 4
s S glil ojles 55 pH SSeslul L
Sheslinal b s (g messden (i) 40 b (g 80510
5 M 2 b T S Sl Al s
L (CEC) 4558 dols b b ool (F4) S
As e (V=PHD) Jle iV ppsel Slanl )
5 Sal sk 2Ol (JI sl pe Sl e (FY)
Jhsl 5l S s Sl el glaas)
ol e Lws e gL Y bl
bog (s 000 ol b olyy 5 S
5550 D5000 Jite uiasy oSOl 50 3l ol
odol Cowsty G 3l 5 4 S 5 andllas
Sy bl g sl bl (FY) ws s
(Y&) A plsil (Yeu¥) 5o 5 (J Jaw b ol 5L
Veeml g5 el ) 0 S0 S S5 pl e
FYACTE! O L akds ¥ ety il IS Jlone
o e AT
YO (glos o 4ids YO e a0 VY dol>
Joous .3 8 513 5t mile ol 3l S Sl a o
Jploes ides 35 Gl g sl alm o 55 o)
S 2oy dsle day = 0 V) o 5 A a ) O
Al Ver 5l S S el b S0 ol (gl
EC G s shieas Opmmilin g A (6551 en 55
5oodd aned el ey S,Ses HAS/O w
el s o3 Do s Sulg
SEM oKies Loy odel ozt oy 350
adllas 5,50 QLT ZEISS S 5 cxle Y IGMA

O JS) w355 513

)

sy 5 Sl i Gk Sl e 5 pseelS
Sl S ssden laes 5L ol Ogelyn) S
5 S oble s Gl (0 &) aules
Yz~ 5 ALO;3 Jlaie ahes 51 else 4 a0l
Sl sl s WOT 53 357 50 s IT (glney S 0l
s ol ek phe boss LUls ol s
St U sl oUly plaassT glasls asb
Sslize pH s K ole Ol Gl 5L
5o ool slie Sl CE\J 5 Lyls
(FF) W s cds sl slpH s |, (UJ,S
ppedlS 5 JSS Sl oS Lol Ol O Stass
35550 OB 5T lie (FF) sl sl s pH & T
Clrly b ol 3 e 6 s e gl 3
53 0L T i il b bl ojlu K obs
Wl A s gt e o ek
S VB Y GLpH 53 IS5 5 e pesls Sl
Y e PH s &8 an o i (FF) Wl o el
Sl 0BT lde (I8 L sdiiods o gelS
Sleassl zs 5l ol bl sl e
sdas S g 3l 34 JT slee ool slas
0315 G 0T 4 LSl 5 K Sl Lol
b3 ks pobe (JIslpe pedle ol s
sles S L pbSles S L sl
5 posrsll SadeS] (b I 5 sl
selie Gl Sy pd by ) Gl ke
bl el o i VS sanl 5 0L T (ol
Q) Wlazals o )Lil § b 30 ol 4 (Sl Slellas

5 ol G e n sk ) Sde
il e Cai pH s K jobe Ol e,
5P e e Dl 4 O ¢l
S s o550 b 50 5 ey aw § g seenlS
A Gl 5 eSOl Julge Sl 51
Sy30 7 gl pH s sjlibiad s s, L s
el a3 S 13 aalllas



1190 (F) )l dTF) dls S 5 f clis gla yidg}s s puls

C—

e

O sSns Sn g (02) 0 Jibg n ColiSamsl sladiyg 5 (Sl ) & Jdgn SU AT Sly3 50 51 0dd 4 ol S 4L -\ JSo

NPTSRPIY- N

Figure 1. Nanographs prepared from allophane nanoparticles pedon no.9 (right) and Smectite particles pedon

no. 5 (left) by SEM.
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Figure 2. X-Ray diffractograms of clay minerals in sample no. 3 right and sample no. 11 left.
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Figure 3. Comparison of the uptake of Pb in aridisols (clay and nanoclay, samples No 2 and 4).

a1



oo 9 pxie Jedoswo

3 &S el ola (VAAP) OLKes 5 wsdsdila
b 5 CEC) iyl dils b il
CB s e B SSA) o s
O8) Wl S w5 55 glaea VT (1S

SU eIl ps e s &8 Sl b SIS
ol 3 0Ly b gla Sy e asl s
sUls 50,8 Jos G SOl L5l ae
rae ol G sl st 5l e Sl
2o s oSt by sl ibl sl
OLL &5 Llos S gy (o DS 5 (pdn 2dr
S el e D S s
G5 3 paedS (e v Sl e (S
oV clale 550 L Olases (FA FV) Ll
Sobea Al e 2alS e pH (S 5L
‘)(’;“‘?MPH o a S Sl e
il W H 05 gsleslsl (1 cdas o 2alS
Sl S s S o (Y (36 b0y
sy I U s g Gl O s
oo PH 5 0l (sl J gl ol3ls 555000
V) AL e ials Sl -

clcole (b glackls 5 s olewn

IR L s ol s Loy ¢l S8 ol
robe dhw s sl cpl Sl 6 50 ol chle
s Jals Jsa ol b b 5 ed
eSS (F) wl e Al J e glacale
0 23 e St e Sl s a5 6
5 Sl IS (ol sl 5l B & L e
Al b ek e 5 oS CEC L colJsils
5 el b edd all ples S5
5 S10; sy PY/Y) ol gl (V) ) Ol
V) ol S Gl s (ALO; dwys VIS
Ao o 0L (ALO3 ds s YVYY 5 Si0; ds s
5 W o585 oob3 pslie gyl s, cnl &S
S0y oo stn oy S pl 5 il o Lo ]
OV) asbge by cpl a5 S l3ls
g3 &S Wl OLES (Ve 0) 0K Loleol g5 sl
B gl BRI N
2 ML e S e Dppea SIS
ol Ol LOL‘).VA ol (e 3 45;5“"

(1033 0 Jlezot o 55 5S35 9051) s 56 5 o) ki g05 5 PSP RO NP ROV X WIS UPRE
Table 2. Comparison of the uptake of Pb and Cd in samples with Duncan test at 5%.

11 10 9 8 7

S
Soil

5 4 3 2 1

12 -
12 -
10 -
10 -
7-

6

a0

4.
4.
2.

Sample

10.36
10.33 %
10.66
7.04¢
10.22 %
10 abc
11.02%®
9.68 "
10.66
8.02¢
10.67
9.51°
10.28 ®¢

10.42 ®°
10.36

oSl

e

9.70 %

10.59 ®¢
10.41 %
10.67 ™
1121 °
11.02%®
10.12 %
10.8 abc
10.07

Pb retention

286"
5.81°
434"
1.557
433"
429"
7.09¢
1.657
8.8°
468"
529 °f
448
426"

6.86¢
5.56°¢

oSl

7.64
823
539
5.86°
7.04
9.63°
8.61°
412"
572°¢

poendlS e

Cd retention

yay



1190 (F) )l dTF) dls S 5 f clis gla yidg}s s puls

Ui Sb g5 53 a oy slakiped 3 O 5l s
Colg o s ek (B0 e 4 e ol ol
ol ol Ol 55 L gme S0 Clle 51500
BEl (A A PR AR D) 6&@}94 DL fM
el Sole s wlie Wy, sl glad sel
gl 5 G55 s o b 4 byl ol W
L!g:,...w‘ LﬁJb}jT C).: )‘ w)}.)b C)bb L YL e}_:)
LSJSYL’ 039 C]a..d dbb CJ‘)J);L 450.1\ L oA g
Il 53 1y G e o O sl sl e
w‘\ w))}‘\s.,\.\.hb&d)\}.; LAQﬁ)L&}\)J CJ}
o.,\.ib\c J.(.iv)b ASJJJaQLo_A .,\.ZL:L;d vas CMLLE
d\f‘“u:"’gs"")"‘} C)jw g:iki LSUC,.E.L&)J .SJJJL;A
S s o 0L axllle 3590 Sole Ol anglie Ll
g:M.L.:L; LAAJ‘)«N U'l\ B CJ?AJ\S L: g;qu) BEEES
SVl s lle Yozl 5 2l (6 5 b i
Cols axdllas 5,0 Sladisel baw g o pols ol
djlbul BE <=ﬁAJL5 &A\Jﬁ V‘pjhfb % .,\;A\;;'—
Lok o ol b e Sl Ol 0 S0
TS a3 e g gl s &S
i e el s 4 o led S 54 6 ks Sl
55 S polie e ST el csas Yoo jle
i i andlas 550 S I ol (sla e st
30038 Sl i ¥ 5 ¥ el ladisel
O 5 ¥ CbKe wary bl st oy
03 35 Sladisad ST s S das e 0L @L:j
lacble el s sddods o Ol Jhbesl
©axrg Lol ml pl il o sl 5l e
B T . N
Tos o) O3 Gdaodes Sl (S plad dhe

Sl S 3 Jalse a s

YaA

S 56 a0 s (Yo0Y) OLes 5 WS4
okl pH) LJ‘<““‘ obe Ol Ol 53 O3l
ol OVl e 2l Js s s O3 c]ad 33
slacsle slaws of o5 4 eals Shals 1 eaziplul
O ams oS Ao 28 o Al 5 ol
2olie (V cnl Odlr 5Ly poslés s Ao ol
oalS 4 e (Olyd Olress sbwl L O3 L
JAASeJ.Z)LLL‘MJ}Ja&lJﬁ‘)JSoﬁ)CJG.A
f}’- J}\J B jM uJo- )lJ..iA u:..alS e 92
VT (4136 5 Sl oo gas (F)) 545
axlllze 298 LSLAL)»'))JL! ENSD) .b.nﬂ‘}: CJ?AJ\S 6}1}
o> aS )j.]oQLub RGO P 4.1\)\ Y d).l} BEl
Sl S & ey Ced o 53lS Ol 350 0
b S o adllas y5e oSl 5 o 03 S AES
L o S S sl s o Res e e
Sy 2 IR )\J&:\M jlbu“ d‘" Q)L&S Sl 4;)4.:
L DJK-LA& R ML’JG w)j::l.;}uﬂ) 6&@}94
Ui\ Bas) 4.':)&.; )J)Y o)Ls..z ;SL>'-JJ Cxﬂbls g.JJo-
BE 6).4‘5[5 u.l;- L;LS)JJGA.: J)‘:'Lfd o> S
cLS) Sul Slas ga gl lad goi L&
CJLMa)ﬁa} .,\ELQ LSLAAJ)N )J )':" E) (O—\V e)Lmiv
J..;L),:M.: LQLJN) ).5 (\_\c e)La...iv LsLASl;—) &_,\_,\
ol sy
L oalie Kl Olas s gl glas s
ol Jslome Chle (5058 L Skl gl
el el u.,b- Dldde W sas 4 ol 43l
33 A 53 psedlS Cdr Ol &S 5 S g L andl



oo 9 pxie Jedoswo

35.00
}f -10 nano, 10 <. Pb
- 30.00
Y
2
= 3‘ 25.00 10 nano, 10 4. Cd
a
£
- 20.00
S 3
5 1 15.00
2
3 3 10.00
£ %
z
™ 5.00
v,
a
X 0.00
1 0.00 5.00 10.00

10clay, 10 <. Pb

10clay, 10 _<,. Cd

15.00

20.00 25.00 30.00 35.00

Equilibrium Pb -- Cd concentration (mg /L)
P 055 e o> 2 poaedls g e (JOLS clile

(Ve UL«.’G 433@.4) J}w‘_;.ﬁ‘ ‘5‘.&55‘.‘; uﬂ)‘gda)ju)é f}‘.""sﬁ"f’}“‘ J:wwyﬁ&c—i JS.&

Figure 4. Comparison equilibrium concentration of Pb and Cd in andisols (clay and nanoclay, sample No 10).
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Figure 5. Comparison equilibrium concentration of Pb and Cd in some studied samples.
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Abstract

Background and Objectives: Nano-clays and clays are the most important components
constructing soil ecosystems. Which the soil physical and chemical properties depend on their
types and amounts. Therefore, they have a key role in soil quality. Most clays particles have
nano size at least in one dimension. This characteristic of clay enriches some soil capabilities
such as the heavy metals retention processes in soil. Clays separated from volcanic ash like
Andisol, in clay size particles there are different structures of nano particles such as
alominosilicats with nanoball and nanotube constriction. These particles play an important role
in the physical and chemical properties of volcanic soils, stored organic matter, phosphorus
stabilization, heavy metals retention, water and biogeochemical processes. Release of heavy
metal onto the water and soil as a result of agricultural and industrial activities may pose a
serious threat to the environment. In this study, the adsorption of Pb*", Cd*" has been studied in
order to compare the ability of Nano-Clays and Clays separated from Different Soils in
Retention of Some Heavy Metals.

Materials and Methods: Twelve samples taken from 5 pedons with different clay mineralogy
in three regions around the city of Karaj were measured. After the removing organic material,
the soluble salts, carbonates and iron oxides from the soils, pure clays were treated by x-ray
diffractive device and diffractions were interpreted. Clays and nano-clays were purified and
measured retention of cadmium and lead in solutions with different concentrations, 0, 1.6, 8.3,
16.6 and 33.3 ppm, at constant pH. The aim of this research is to evaluation of the effect of soil
components particularly clay and nano Clay on the absorption of heavy metal at constant pH.
Therefore, we studied absorption amount of lead and cadmium by the clay and natural nanoclay
soils after removing cement and separating using standard methods, at pH 6.

Results: The soils were classified in two groups of Aridisol and Andisol. The current study
showed that the bulk of soil mineralogy consist of combination of ilitic, cloritic, smectite and
hydroxy inter layer minerals. Also the results showed that the heavy metals retention of soils
depend on the different types of element. In all Andic and non-Andic samples, the retention
capability showed significant enrichment with increasing heavy metals concentrations. But the
trends of retention in nano-clays showed a steeper slope in comparison with clays.

Conclusion: Cadmium absorption of the samples (nano-clays and clays) stopped at 8.3 mg/lit,
but lead absorption. But lead absorption at studied concentration was increased by increasing
trend. The results indicated that in the most samples derived from non-Andic soils their
absorption trend was as (Pb> Cd) and in the Andic soils it was (Pb> Cd).
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