Journal of Watershed Engineering and Management
Volume 5, Issue 1, 2013, Pages 25-30

] L e g (pwdige (ohdgl — sale 455
YO-F+ clowios AFAY o) o)l b al>

u.»iw <l 8 =Y ol S ERCT )fcﬁbd o b
2o g 6 e S olay b g lul bl 4o

S0kl anb sl g 65,9laS Sladzd 35 50 (050 ¢ (owlodw ool

QY1 Y/ Y sy NN -[-F il s g

oS

ol 02 S il a5 555 o cge wodgll Slacley aliwsay (STis> slasies iS5 slage k]
SalS gl a5 cul shg; o Sare sla SEdsl 5l colaiul b e jo oK OlHlE Conss aied atlll lals
&5 & @D swon ol Giogh 5o lel nlp el €85 8 4z g 5550 Ly GlalS aliwga IS Qi
el ool (slonli b o 52,5 ol ged ST 55,548 sloS (K DS CerlS sy o gtmn S
Voo g Cadgin § Codey ciodlon odsl canldST SNl miy 3l )5 e skaie (s el ooy AT s gl o
o opgadlS olic gol> sla Jolore ¢j i ol ol 0y Jlod jo &ly sl S 5l sascils y S diges
sl Jolxe ;o paie my pl cdale was IS5 olSKiws o ol 18 celu g0 5l am ol Alol 5, 5 e (S5
50 9 pll b Slie duslie (oSSl (903 5l eolatwl b .o (6 S 05lail ol i olKitws 51 eolizwl b oo Slo
Ll 51 Sool olge o 5,801 wglas wls ojlid guls ol asie alal) cpl )0 agy sl Sedlol wolys
amndS 4 g je (695 9 S pgandls polie Qi Gline (i 456 5 )18 292 pate gy D2 Ol
@ bge Dl Gl 0 eS yaie @ o Gl g Sles w0 bape e 5 0w polie i Oliee (n i
do s m maw [0 b e YL Gis cld b Cusles g Cudsin (Cudgi) anldS (izren (Cawl 009y ol
iz e 2 YL e 3550 50 axls Giolejl 0550 SSL pled & Cund (55 5 S pseeolS polie ol
Clsiy g Caslen wdS (28,8 Sjso (o2 b o gime Dol y90) Cuslen 5 oedS la Tl 5l colaal
Vooas ol aA8lal b oS wsg ole Tedlol Coslen § conndS .cutils coslen alowgds (0 Mol 0ole g0 L Jlo
pgaadlS ool T i Cod,b (doo iy maw [0) Slo gme a8l el sty (ialejl 0,90 S diges
$5p9laS Bblie oS p5 GlalS 5o oud ol jolie iz 2alS aliwginsy 5 Wed w9 S Sy o
iy a3 ol g L

2 K Sl s (S g5leSL oV i guadS sWaojlg

IS (0 dgazme (§3,5liS slaie; Ho |, gyl o,)l8 doudo

Sade el ¢ Jalge ol leo jo (Y- +# Sherameti)
kol S i (S 0 dezge S Oll8
SoiS lSl o lbolu op)l5 Codguss
.(YAAQ Jskandar) ¢l
ogdle ea5ﬂ S ilusSh e85 sl i,
O‘ﬁ)ls 6‘).3 d‘;‘a} Sl uio.c (OO Aoy 9
anles oy gl sladilons b 9 auil alils

LS o gaio 5 Gd gy o8

S (S b TRy e Seb sjplas
Slge 3l 85,1 b e by Cal einizran 250 o0
Sladidy BpaseS g Bpasy e yole 5 JI
Jolis oluy sz (! b (Y- - A Prasad) &g, o
JoolS s oS ol s olesanY]

a5 Sied 1ol Slge S0 g lagyiel g atwlysl

raminsalmasi@yah00.Com : Jytus sdinyss |


mailto:salmasi@yahoo.com

Y$ | S 5 S s sl b kel lul s )0 Kiw SllE (S Cda alS p Saxe Spdlel gy b

9 Sl 0l g o S5 8l el (5590
el S sty Bl 4 by e gl cde
Adgad o35 Sal ok adlsl

dibhic Slmpw CiSp; bS5l b
Lol e agmaS Loty oy b il
ol 0SS slagis Saie 5 et slacle
SheceaS s 2l 5l (ean 5 Wsdoe kel b
Bedse SxSose 385 Oleea Lol Gl o
Sl el oyl oz g baolay ol 0,8 by
IV R TOOR PINC F 3
Sl cpl Qi 4y axg5 Lo (Y- -4 (Taghipour)
L Shhsr Slom s odes jsbay a5 Glals aliwgay
looan¥T ool @ 1) GlalS wilgs go oo Jolis
i) bl jialS gly il oogll
Y S ol o S ol Sogll 5l sl
S S gl cwd )l slaghy, B ol
el g 03gy (el LSS ;0 9,18 6l celie
e wsis S gndel> 5 plisle o5

ol 48 col ol Gan ol mag
e sl Sl SIS alBislej] sl )
bS5 55 oy29e (e S35 i sl (55055
loos,¥T 51 65Vl i a5 (5 Fpdkal 05 (pnss
9 99des 23> a8 (lalS alwgas Bl andls |,
s Lol azge S ol S Gl
Josshie nl Gl wad sl (BaSS,as
GLLL o 3570 wlay b oad )bl clasSs
A oolazwl 5 liw 0l

g, g olge
Ol o Jlods 50 @Bly (55,9laS” bl
o 5| S Ligei Ve (o) ponns] ablaie) 3,5
39 390> ledy diged o (o Jilw B-V0) o
=2l Sslome )3 (Hy g SuiS 5 oS pSelS
ands wlalpad ccslopy sl JI 8 cuils )
Ol g AL iKed Sl oS aibie S
FEIONE REPEPIE SO Y CS S PN A
S5 sladiges s, 5 olKiules] o o LissT L
S a b gl IS 5 S sy (ol ol

RIUUCE RPN P SW) JPIIE COWIRLA [ LI PP T PR I ¥}
oo3es Ayl 5 5 o el Gl o 5 ]
.)‘5.9 u\.u.vlaso m.A.L.ZSC){..a‘ o|3.o o).g)lf A.L....uﬁcb chu]
wopld g Sou jlas Wb |y ollg ) Sl
i asle gleanlp alwga (S 0 Gl
Ol 5l S b eSeS LSS gy b
c>ge g (Yoo Sherameti) ol daanls
S 2 o SBl o Sboly Sl Gels
LS a5, anle dawjlasre glaodi pdy
L L akly, o eals sl slaagh
2 Sel g reb g WSy sla Sl
objﬂ L.SLQ‘SL’ ° G99 H...mlf € ol
b Sl 1l 038l aS” ols Las (Y- - ¥ (Garau)
s el pals cel weys o gl o
LS wSly ad Aol caol ool i
Slge )3 il 2o ol (hel I 5 sl (lgrea
Sl bl s as obj)l cenS e 5 Sal
» 89y w‘ 9 W}..QS Sl u,u.a.: 009""} 59
Tse-Ming) pusS alewgdy peedls i yials
yebas Lm)fc)l..al o) aw oas ol las (Y- ¥
gty porodlS Cdo galS 4 i (gl S
Ole Jo BB pamesls clale 5 wiol pass
(D505 (Fomyimy pIS p0 1) yaie opl cldale
gty e Ll Qdx 8B o)
o)en o Garcia-Sanchez s5UsS sl SIS
Eoas Cudgiy a5 aidw; asad pl 4 (1249)
90 9 S lagesls cunlals o oYL ol
9 Chlopeka  iwsh leasl ol o8l
yohiedy S go > g9, » (YA2Y) Adriano
0303l 53y p Sl g Colgis Sla S S )
O Ol 870l plas &5 23L 50 (59, 9 o
0ads Jlows S j0 g ao,0 B0 olS ) Sy o
cls pals sy Yo led pgedls wesbl b
SlGey » (VAAY) Gworek g opmizes
25 10 pgslS e 5 Eeas Sodgiy o958
slaiy, g LS o jaie pl Gl a5 ol olas
DS e oy el asys FO 5 AL Cus e
seba Sal jles wisls oylas (Y- +9) Jalali 4 Jalili



IPAY ) ojleds O ol

Ll SPSS 1581 o 5 51 solazwl b (ko] Slowlos
(35 paw 89,5 5adsS 903l 5l eolaiwl Ly o
Sl Ol ds ) osls a95 og by Camsg
r (SB aigei Voo SElol o gty abeses
st s ST il fy 56T o,k 5
Sleslaiwl L lo cmme S 5929 & g0y 0l
ol ot (rSilin gl S35 (9051

S i Sly g aSeslail 5l snnel Cavsds ol

solde 5 (GolS Jols ed b (oS xSl ol
3leas cdlo py Sls abges Ve ‘_“_ﬂ olgs o Sal
a8, g blen sl osds &1 Y Jgam o ddlais
4o oalaiwl 8550 Sl S (sl azice gz ol
STy i goite da Shg Bl 5l (o 2 0]
SaypSdleolas (ol b Gxs LIS o5l jo o]
Jobs Cd)b ey uenjgs +/OF BN
w55 LS 5 b Jse il YRV GOY/O 5 Sesls
S YYD LAY ) Jolas peeedS Lo S e
YVIO L W 5 T Slys e 5 o5 5 S
=2 Sl Sl i p)S6lS 5 b Jee sl
~ 89,5 90ds g3l 5l Lmesls aei (o9 Sl
a9 odmo il gl aS al eolatwl Bgi pon!

Al e oy gy e (o ool daen Lo

L oglslojlac o SO sl colan e pH oo
(CEC) Sssls Jols cud )b i Colan oo
Ol 5 Ozl Sgya Sl Glies sl Sgyay
sPage) ai plosl L ATy igyan (T olsa
480 )5 o Klute 51470 () Koo
e 8l 2 talesl sla b, 5l ool 5l o
989y 6Jja.$ sf};.‘ool_f L —] u‘J_lS u» M)JG
3 S e a8 Oyeoyl dn ol ol (S
‘U_QT o STl g Sal S sle S
odds Clbls p S sladigas 5 Cudgin 5K dS]
Ay ) SO g0 LSS miy jo @lise sl 5l
rolis 5l Yge o fo o) Jolo il oo 0 o ey
Sl L glel Jlo 0+ sga 0 Jolas oo ol slo
bugie clale oluly a5 aib oo bl ol 0oyl
3o el ool dwlee il (6 S oslasl iy
Do dy (SiS g CB; 0aipd ST o ladiges a5yl
cbale g ol ools jee Blo jlicd 3 18 celu g0
Jae Elmer Perkin ol Qi oKiws b yolie oyl
O Sl 6 Seslaslppm s> o cds L OF.
50 03l ks),.fo)LN u‘)...a 9 0u aslsl ),15 JS O‘f""
A2 oo i 1) 8 G ke wad Blo Jgloxe

A dwlee duo )0 D jgody A4S

olejl 890 S olierd 5 (S3d sl Thy S p-) oo

Joleo S s ,5 ST esls sl ol o s Sl b, Ul S sl S ol
£S5 RS PSS RS e okS 5L Jse (o S ier) (o el e
Y. YVIo Yy AR any \
R YvIY VE/f < YA AIYY Y
\Y- \YI# ARAY Al a/fY Y
\f- AN YYIY ¥ /% ¥
\Y- VY YAV AR a/f I
V- Yy/a VY0 ¥ INAY4 4
YAO YVIY Y¥Iv AR Uy \
YA YAIA YYIY Al aUvy A
Yy \VYIY Yy/- N a/fY q
Yo ARYIN Y/ AR /0¥ \

yars gy i Gl bl 51 SNl slge g a5
D08 0929 e my mhe 0 b gee Dolas

Sgiee aam>Me ¥ Jgaz l ednl Cawsas slassls



YA S 5 S s sl b kel lul s )0 Kiw SllE (S Cda alS p Saxe Spdlel gy b

JS cpgenlS julic sl (las 55 (1290) o)) K
Sodghypeiiae Tohe S35 2 9y 9 e w0
Sl g cobl G g0 4 s (VL Qi
Sl Sleree i ol lbaisl L as wlaiils
cdx gl (Yo Vo) Les o Xueyuan «pozeen
b Gl sk s, n yae w2y o
&lp ¢ Ph>Cu>Ni=Zn=Cd .y «udsh ;50ige
LI L s> ke

Adges &1, 1) Pb>Cu>Zn>Cd>Ni

Sy g0
G S oy o Gl ailen 050 o
223z Gly e i bleda (S5 g pamesls
5 poedls @ Cowd Ll laanST ol s,
Gz s oy ob) bled el o ool Luy, 5L
el jl b il oS poh s,
yaie onl ol bl s jo g ol YL g,
oy cudgin jl eolawl b pgeslS 4 cans S5
olidl el eals 5138 (VAQA) Hinrich 4 Puls
okl zshe 95 2 poeedlS 4 Cund e D3
Ll ol (Y+ < V) Miller 4 Zaparro  slaasl o

yolie Qd> Gl oyt Sl &S 5ba
Eix Glie i Soilen (59, 9 SIS pozaslS
OpreS pais gy B Glng e 9 e polie
ol yo el ooy cubl @ bge wds e
O SendST 695 2 i Gl n i (Regn
009 S9) & bgipe «59) 9 S pgredlS pare 4w
s ol I3 pgesls ol 5l gl
YL Gz 55 (V4)Y) ), en g Zachara isgh
Lowls plas condS 5w g9y 2 1) paie 4w )
9y rars Slp by @iz Glie (VL &S Syl
o2 pais gy odz 50 boglas (pl s sl Cawsa
Cleogas 4 w2 g oS odxr mhw sl Shs &
gl sla Sy 5l o)l (K Jolxe 56 55 0
5P ) o slapBa g5 Gl os oaiiS i
a1y 35 (Sl 115 8551 5 b aalie 1o
J5i ol (S psdlL plad e e
sbwl @b 5l (B e (o slanSdeS
2 o Sleogas g gl b (WVlgsS lasiss
oSeS Dygedy paie de)s plgiee Jole 5B
) paie Gg gled g louShaS cnl g5 9 Jolxe
s Rybicka sleaisl .(VAA® Sposito) o, el

S digai Vo g ,S0ol 55 i aliwsds I35 Cda ao s ilejl slaosls (. Sils anlio —Y Jgiz

oy Silko any i
&5 e S5 e poeedls S aiged 5 S
VEVP YN AV S5 YA e A¥/- 2 Y5 YT s
VNP A BN sYYE RN Vel S ASIV® Y10 colsis
ary® s oveL vy vy Vel P v Coigis
AV ERY v Sy s Vs DO/ © ¥/ vi/-B Ly coly!
AN s A ey vor® £1/1 sev ¢ £v/n Ay £Y/) coilea
AP EYA A PV NERESYE  ATERER 2 AYIY® £ /5 \
verEavin MY Sy avie A \JYEEY ABIY® v/ Y
VATV A vy v By YA s EST ¥
vertsve v Sy aar" Y ovy s sy s ¥
YeN"EVS  vEIs Skt syt £/ oV B vy e )
YAREEV e vre Sk sy vy B v B 5
sy van ey s aw Ty var® Y
a2y A Y SV £ s o/ v va® v A
MESy sy aarF s v By var®ags q
AYEEYE sele STy ove ™ av DOV € /- AYRLERYE V.




IPAY ) ojleds O ol

bolowe 55 5 oS5 Gren Sl 03y fse 92
2 et Gl als slp elast § culg;
el a3l ety (28 S aigS ol

i (Y++49) Mohammady 4 Okhovvat
5 e 2i o ) b Soisn b g
50 ol plis wagll GlaS1E )0 34390 pgsasls
YL Sauscem obly jo cudgsy (il 590
sis (Vo) oL, 5 Querol slaaidl, «olic
S e epoedlS asdol als o 1) ol
ol Gragh laadl b oS ol plas )
oH)en o Hamidpour jiagss ;o o)l Sly>en
G polic onl)d g S o8 ogas ;0 (Ve V)
chale a5 wl eols las )3 olS jo paeslS
aS 2890 O)d sladdle g lbaiy ) (o aie 9o 0y
Coigih 3l yide Solgiy alewgay pereslS 5 e
o)8er 9 Mahmodabady  iegh sleaidl .og
Ly Coons oS slasledS b, o (Y- 9)
S5 el plas bgw olS (59, » Sudgiy 0 n)8
Clle o me il el (S s L o
5 Al S Gjg RS 5 olS s yaie )
u&ls ‘u...l95) 9 Py r=|9.' 0).3)15 9 o)L.....D.'L.:J
g dday SES (39 Gl g o cale jlo pne
s Garcia-Sanchez .o ol o lusls
T Sy B 0 e
UL...: 1) oo9ﬂ GL“‘SB )| u;’?""ls 6&0..\.1.3"}”
ot (1249Y) Gworek  awegh sleazdl assls
AD o paedlS e ialS 0 Loras o)
ol sledis ;) ao s FO g a5 oSy 5l ws o
il oLl & 1, oLS

T O 0 &S d9ed ke Bl oe Egeme 50
§ ComndS (iB g5 ] jo oolaiul 0,90 T
Sy S go5 Ve A ok adlol O g0 o
PSS Ve agam 10) gl nl o Glales]
50 iz a8 b nliel el wilys o (LS o
poredls 18 iy o pxe B woyo 1y
$9-b LaS e (1l )3 (595 5 e o (IS

el So e g (oiiten (hgh — (ool 485 T

Slgo 9 LU Alwwsay (o yolie oz
S wws e plas Vg sleasl S Mol
Cedb b cslen 5 Cudgin wodgly lenlS
yolic Glp do mu maw (o b gxe JYL QA
ColS Sl ozl 5o wSlie Giales]
wix Sl (Jy )b 1) Qe ced)l o L
(plpls o)l S L ol ol oglas eull
Sk (ol osle ez (993 45 3505 rkae Ol o0
Ol Gialesl 5y50 S g Vo sl 4 ou
) Sl 555 5 JS paandls i Syl
SondS 4 bgrpe Gl (n e g deboe 2ael
(V23Y) ol )Kan g Freedman glaasl L aS el
Sl casllae

pguadlS L osg)l slaSs 4 oo adlsl Sal
slaiy, 0 yaie pl oo, VO uals 4 e
W oge sleaty, jo Gl ey B0 5 9>
Ol ool poedle .(0A4F (o] Kea g Mench)
o Gyl sine mals oals ol LS ;o 55 o
O c0alol o) Kidgh (6,500 (el ,0 g0
557 DS ;0 35750 oy il hals 0 | Sal
3 6l call 50,8 adlol wis gl Cawsds (ygig
Ll S pl Gds il

ol slas pols gl lodidl oy 550 0
5 ComdS Slo SEMol absgar Cd> Glie 02 5V
W) ‘nlau‘ (p.&: L )los,_m ujlﬁ-’ Qj‘)“) Cslen
Gl YL g 5 Cudlen oS ol
ol i Gliae o piies &5 Jb oy il 1) e
S50 el oole g0 bl pxe AW L yaie
s Lol S cawl sul sl cslen alwga
o Canls 6‘)‘.‘ G‘”L""" 6L&b)fc)lac| u.(bT lehm‘
o)er o Kumpiene  iegh b S o
ool cllodSs sl IS g jle g diad 05 e (Y02 A)
oo SISy 0 g Lole S cg) |y paie
Tobw $9 2 oSheS JSA5 y Se Jos
Uibgn o 0 aitwil el slbalS g ue
9 e L o.)yﬂ slss LS)LMJSSL! L5|).3 SlsE
3 emS y ab aseine (Y- ¢4 Gadepalle) pgesls



Yo o 5 e ol b o)l lulys o oS olils S Qi palS p Sose [Slol w2y L8

b Ol bl 5l g oads e |y 5oy yliw o oo oL polie cuilil g Ldo rals abwg o
aialS o il ol sl Gl bl (55,58 gblia ciS 5 ylals o

oolaiwl 090 2ol

1. Chubin, R.G. 1981. Adsorption of Pb onto soil constituents. Journal of Environmental Quality, 10:
225-228.

2. Chlopeka, B. and N. Adriano. 1997. Effects of amendments on heavy metal contents in maize. Soil
Science, 140: 230-237.

3. Freedman, Y.E., M. Magaritz and G.L. Long. 1994. Interaction of metals with mineral surfaces in
natural groundwater environment. Chemical Geology, 116: 111-121.

4. Gadepalle, V.P. 2009. Remediation of Cu and Cd in contaminated soils using compost with
inorganic amendments. Water, Air, Soil Pollution, 196: 355-368.

5. Garcia-Sanchez, A., A. Alastuey and X. Querol. 1999. Heavy metal adsorption by different
minerals: application to the remediation of polluted soils. Science of the Total Environment, 242:
179-188.

6. Garau, L. 2002. In situ fixation of metals in soils using bauxite residue: chemical assessment.

International Journal of Environment and Pollution, 118: 435-443.

Gworek, B. 1992. Lead inactivation in soils by zeolite. Plant Soil, 143: 71-79.

Hamidpour, M., M. Afyuni, M. Kalbasi, A.H. Khoshgoftarmanes and V.J. Inglezakis. 2010. Mobility
and plant availability of Cd and Pb adsorbed on zeolite and bentonite. Applied Clay Science, 48:
342-348.

9. Iskandar, 1.J. 1989. Environmental restoration of metal contaminated soils, CRC Press, 320 pages.

10. Jalili, A., M. Jalali. 2009. Effects of organic and chemical amendments on reduction of heavy metals

transport in a polluted soil. 11th Soil Science Confrance, 23-26 (in Persian).

11.Klute, A., D.R. Nielson and R.D. Jackson. 1965. Methods of soil analysis. Part 2, 2ed, Agronomy
Monog. 9, SA, Madison, WI.

12. Kumpiene, J., A. Lagerkvist and C. Maurice. 2008. Stabilization of As, Cr, Cu, Pb and Zn in soil
using amendments, A review. Waste Management, 12: 215-225.

13. Mahmodabady, M.R., B. Atarody, G. Hadarabady, M.H. Sabery. 2009. 11th Soil Science Confrance,
77-80 (in Persian).

14. Mench, M.J., V.L. Didier, M. Lo&ffer, A. Gomez and P. Masson. 1994. A mimicked in situ
remediation study of metal contaminated soils with emphasis on cadmium and lead. Journal of
Environmental Quality, 23: 58-63.

15. Okhovvat, A., J. Mohammady. 2009. Investigation of bentonite effect in Pb and Cd adsorption. 11th
Soil Science Confrance, 40-43 (in Persian).

16. Page, A.L., R.H. Miller, D.R. Keeny, D.E. Baker and J.D. Roads. 1965. Methods of soil analysis, Part
1., 2ed, Agronomy Monog. 9, ASA, Madison, WI.

17. Prasad, M.N.V. 2008. Trace elements as contaminated and nutrients, Wiley and Sons, Inc., 675
pages.

18. Puls, R.W. and L.B. Hinrich. 1998. Sorption of Cd, Ni, and Zn by Kaolinite and Montmorilonite
suspensions. SSSA, 25: 1289-1292.

19. Querol, X., A. Alastuey and N. Moreno. 2006. Immobilization of heavy metals in polluted soils by
addition of zeolite material. Chemosphere, 62: 171-180.

20. Rybicka, E., W. Calmano and A. Breeger. 1995. Heavy metals sorption/desorption on competing clay
minerals. Applied Clay Science, 9: 369-381.

21. Sherameti, I. 2006. Soil heavy metals, Springer Verlag, 492 pages.

22. Sposito, G. 1989. The Chemistry of soils. Oxford University Press, 277 pages.

23. Taghipour, H. 2009. Invesigation of soil pollution of around Tabriz city. Final report of Health and
Nutrition Faculty, Medical Science of Tabriz University (in Persian).

24. Tse-Ming, L. 2004. Effect of chemical amendments on the concentration of Cd and Pb in long-term
contaminated soils. Chemosphere, 57: 1459-1471.

25. Xueyuan, G., J. Evans and S.J. Barabash. 2010. Modeling the adsorption of Cd, Cu, Ni, Pb, and Zn
onto montmorilonite. Geochemica et Cosmochimica Acta, 74: 5718-5728.

26. Zachara, J.M., C.E. Cowan and C.T. Resch. 1991. Sorption of divalent metals on calcite.
Geochemica et Cosmochimica Acta, 55: 1549-1562.

27.Zaparro, M. and K. Miller. 2001. Lead, cadmium and calcium selectivity coefficients on
montmorillonte, kaolinite and illite. Journal of Environmental Quality, 3: 250-252.

© N



4 | Watershed Engineering and Management Volume 5, Issue 1, 2013

The role of five inorganic amendments on decreasing of some
heavy metals adsorption by wastewater-irrigated plants

Ramin Salmasi®, Scientific Board, Agricultural and Natural Resources Research Center, Eastern
Azerbaijan, Iran

Received: 24 December 2012 Accepted: 22 April 2013

Abstract

Heavy metals fixation in-situ by using inorganic amendments is a method for
remediation of polluted soils. The goal of this research is to determine five kinds of
amendments efficiency for heavy metals fixation of waste-water-irrigated soils of
Tabriz city and to suggest the best amendment/amendments. For this purpose, solutions
containing Cd, Pb, Cu, Ni, and Zn were added to 0.5 gram of five amendments
including calcite, hematite, zeolite, illite, and bentonite; and 10 soil samples from
around of Tabriz city. After shaking, these five element concentrations were determined
in filtered solution by using atomic absorption instrument. Retention capacity
percentages of these elements were calculated and the best amendments were
determined by using Dunkan method. There were sharp differences of heavy metals
retention between amendments. Calcite had the highest retention of Cd, Ni, and Zn;
hematite the highest one of Cu and Pb; and the least one was for illite. Calcite, zeolite,
bentonite, and hematite had significant (in 5 % level) higher retention capacities of Cd,
Ni, and Zn in compared to 10 the soil samples. The highest retention capacities were
done by calcite and hematite (without significant differences) for Pb. Calcite hematite,
and zeolite had the highest retention of Cu. However, the highest retention was done by
illite with significant difference with other two amendments. The retention capacities of
calcite and hematite amendments for the five elements were higher than all 10 soil
samples in 5% level and can cause low uptake and accumulation of these elements in
agricultural crops of polluted soils of around Tabriz city.

Key words: Efficiency, Fixation, Heavy metals, Pollutant, Soil remediation
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