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Abstract

In this study three dominant soil textures of Hamedan province (Sandy-Loam, Clay-Loam and
Loam) in two conditions, with and without maize cultivation, were contaminated with the
wastewater containing cadmium. Cd concentration in drainage water was analyzed by completely
randomized factorial design in the repeated measures, with three replications of each treatment.
Also the Two-Region Non-equilibrium models (TRM) in CXTFIT software were used to simulate
the transport of Cadmium in non-cultivated soils and to estimate the residual cadmium
concentration at the end of experiments. The results showed that the Sandy-Loam and Loamy soil
textures both under cultivation conditions had the minimum and maximum effects on Cd
contaminated water filtration, respectively. The CXTFIT software showed that the best fitting for
breakthrough curve derived from simulated and observed data was for the loam soil with a
correlation coefficient value of r =0.84. Also the simulation results showed that under the
conditions of this experiment, residual cadmium concentrations in the soil at the end of the growing

season were low in the sandy-loam soil and high in the Clay-Loam and Loam soils.

Keywords: Cadmium, Maize, CXTFIT, Physical non-equilibrium, Soil texture, Wastewater

Ay 2l VB Y (Jaas 5 S 0o slaal Glslos slaa
5 dusels) Wl slres & S solie pla
slaolen 5 o olse Oledlu (VAAA Gl,San
5 Sl sule 89 cacd e slsl Ha 1 aseolS TS el
(Ve oolSan 5 s2lS) cacal suls L1L3 Ssa an
elaasly ol LoALaL 5 solital « olasT 5
iy ol Lol 5 ) bane ol€ WSE
bie Gl O suliinl Jhake o Jlowsl as 4 asal g

2ATSDR

douds
NaraolS lacbuy Lo wsase oS I3l 3 (S
2o Joun Lo € ol pliad jaie el ol
e LB ol 438 8 5158 FA a3l sae 5 Cd olas b
S st 5 99, e soliind Lag bl Lo asaslS alen
o dagiis 5 &, cdlugs sube U s
LSy Lo i ol alge ol 5 OIGT maia

) slasbale Jide Gl aseolS ;e LIS

'Cadmium



WA Jlo [Foylos YFuls [ S g ol iils 4yt

w9 315 00l 0318 )

LS il o il S pH ol oSyl i
ol S Lo 0sage Jolse 5 (CEC) Loy SaslS
(o oA sale slls S (V440 ILlKea 5 cual)
iy PH 5 padS ol S (S8 Jols sl
S155S) ol i gladls Caa o 1) sid (UIsS
99 O obas alse i esad (Yoo GllKan
Lo oS spad 5o S Jolae st 5 Jslae 4uals
5 ) wuls cuaal Hlhen S Lo gl Guls 3L
Voosso el O deela @l (YeV esme
olad flasa L) alin, gblis lasSla 3 4sa
S alind oba, olse daa 51 USS 5 e (g9, S uly
Jo wipdipe Cida S b ol Sl Hlale 4
Cpotda 5 oda Gl oS meslS 5 HSie <
GDa) wlaoss ls SE ol La 1y (Sl 3130
(YooY gorme 3
Sose 53 el ol glie He (Saull Jlaml
& S Gl S upd s 8 Ll o Jdolas Wil g e
Jalaie biae Sy 5o JEB) 5wl Glls sy Cla
2aoiS5 g g S 4 da Gainas 5 Gles
Sl Mo Lo ol (YooY GhKas 5 Sb) wsl
alla 5 oplite Gy Gl S pank bl
o € ol cund o © € ol ol
cso S glawy Lo Soll gl Jols ek s
b ) Shoglagy (S8 blhs o6 wls
obsa wleaal Towles ase ala o Sha
elad bals by (T Sai sl 5 T aa
sy by (St S Joli-ola 31 a0) g
biae oo of ey 586 Gaiges aal (Clewy
Lol pd a3 da S o S saaalh wils 5a 1, Jalass
5 Sl) ssdie S swol dlas ol ol
8 i yealie 31 3l Sugll (YooY oK
RIS NN P PR R L S S

ol s

"Heterogeneity

*Preferential flow

*Kinetic diffusion

*Kinetic sorption/ion exchange
*Hysteretic sorption

s Layal,y plesl uyse 5o Sl a3Y¥ anl cuws
S Ly ke o) gee 4 agT SIS slagi s,
paas plad) (Slallle (oo sl S50y nle (385

Girdy wial dase ssay pae 4 @ b
29 Ll 53k Lay (VYAR abis) oll 5o LS
Yok slagolul cga Lagl 5l saliial b 5 buss
o3 L prealS BN il e YL Sosll sus
el €l ) an 0 Gl al s 5 (gl

5 ol oo oS el 5 el (Sosll s
oS plie LB ) wdias 3 Jola Ol
oad (SLadi 5l 5 areulS pand oS uls Gl 358 et
150 YY gaa 59 5 ug salie sulis 51 Sl Sl
5 oils) cl sop SE s 0T Slae as
ol ke Lo S o Kus B3 Lo (VFA- ollKen
asaslS i S5l Shle (i S aladl oleiaal el
paS 5 S o 58 5 e a S (S8 (s, ap
o 5 a2i S L8 dallhe u)pe Ol b sud skl
Olore poidin aeolS allls uhe salic ol
T8 LA 5 o) cutls 1y oLS 5 SIA Lo pens
e gVl mlie o siage aalllas ) Joola il
areal€ S sl las o bl Lo ol 5 Ol S
pe Grie wal w3 Jals Ol Lo o5 e
a5 DL Sl ladl alid) wal ol o ssage
6l ey e gleyla oylland s 31 (Gl
sl @olol inen 5 (sl glacl ¢ wlis
o8 pedlS pand iaas Al e (sun Cnogase
ctls LI ohms cllle ssgams Lo dbis S
A(YAY) oKas s Wiglee (YA slas)
L O st msin ale o DNl b old
5 oS Sl € Sl LIS 5 Bals S8 oauszs Syse
Sl a1 ol oo sud il LS o asealS
ol 3Gl ypolie 51 i oLl sl aa g sLS

L, sSB e siage dlaa 31 S pHy (I ol
Seah asedlS G e siend o bl JES Lo S
Cia s S pH om (Yoo F GLiSen 5 HSSS])
$Logass) Ol ssay Ghd daly oS b S aasalS
preslS Ciaa (PH>6) YL (sla pH o (Yo F Gunls 4



Yy

Sopd (Sl Jao b S alises Loyl muedls’ 8 > (g 5lodend

Dl woliulas Sole gl Jas ool Lo 0
Obioa @ 4 Guwly (i 58 9 QES)y s
dolae GusSas da (VAAL (35S0 ) ssadipe D08
S Gas bl S5 S 3ok Shlank dhals
(5'&._\.‘5[.&.4\ Sle M) ) QLS_'J.A u:s.nl:m <sHEA J,ol...‘b
LSLA‘L::‘J\?Q| ..\);U.n “ALLJ‘ PRI RYSEV) a.\:) uf.m.: 9
Folaml Todyes glajiellh S ol
L) L;.A.A ‘.\.3‘9-4-:& JALA-:Z: '\LL}:LS'A ‘Jf‘T"l? K b;.\gﬁh%
(VA0 GLKaa 5w, 58) Wlsads swilaS CXTFIT S
5 w53 @l sasiuS sk 4wl Sl Gl Griges
Gl 5 b Cla wlE gl el JEI Julas
JosST 5 JLSl ¥ -4 Ggilasy) wsadi o w88 K
(Y--V
(TRM) ¥ dalas jaé (slasals gu Jus

ASsate wali go 1y S (s Jolas e Jus
ol o 028 Jae Oal 5o S e 258 TS ate b
ala (TRM) (38 5 (TSMY) (olass olla
J‘J].A.u‘ C}JL&:A e}@.&o 99 9 g3d CDE uJJL\:\J:L&.
Lolss a3 Wl pe was G o8 Sy Hubel iiiua
@os (VA0 SIS 5w, 8) Wed Ausad Slus
Clx huld cal SBE o Jld ol S Jsl
s ge R as ) bl
oc, 1 0°C, _aC

PR T Pl 2z —o(C -C)) V]
oC, 3
(I_B)R oT —(D(Cl Cz) [Y]

G e ame sl POl Le S

el ol s aa o sBbh o o U el

? Convection

* Dispersion
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% Absorption

"Two-Region Non-equilibrium model
*Mobile
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""Two-Site Non-equilibrium model

" Non-equilibrium partitioning coefficient
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