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3 Scanning electron microscopy (SEM)
4 Sears



Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

Jamwaaa A g TV slagle; ;0 e b ails a5 Coll diged Cugh, duo o (auibles o Job jo .auz8,8 108 ol 5 il 4> 0 YO gloo
5 TESSIer) Jlye s,u5o,lac (g, 5l eoliiwl b 55, (ol sla i g oo codls p S 5l 0,5 o jladie b Lo 51 S5, 51 ecyauiblys
sl 0 03ld LaS V Jgaz 58 (VAVA) o, Kam g TESSIEN Jlgte (5,80 lac by, aods b zl el (1A ()] San

VAV ), Kan 5 TESSIEN) (55, sois > sy Jlyie (650 bac by, aods =) Jsax

obes Lo S
-~ 0 ;}?
(Cels)  (ugmades) ’

) Yo (PH=Y) Y50 ) w,IS o sute yid oo A R Fi
5 Yo PH=0) Ygo ) paes il 2] oo ) - ol b o Wigs F
L 7Y Sl sl ,3) JYs0 /¥ NHLOH.HCI 2 Lo ¥+ ]
b5 ) e ’ e 8 s ol loanuST b sadnise  Fo

(PH=Y '
Yoy " pH=Y L /¥ ) Ha0p 2 Jo O + ,¥ge +/- Y HNO3 ;o Lo Y
* (S Sl b PH i :
o s I ools b o wises F
Y AD (S5 58 3wl b PH s < PH=Y L /Y ) HoO2 2o Lo ¥ )
n Y0 Y+ Syt sl 53) Y50 YIY pasiel bl s oo
-1 a0 (OF)) Sy ] s Syl 0l L e sailacdly iy Fs

o dmle 4 g8 5l aalllae 3550 oS o Sogdl @l mas ob;)l @l sluls Glge 4 MF L B S o0 s a3l jlade
(Sipos, 2009)

F,+F;
F,+F +F +F,+F:
VU S8 jadls jlade () Jsoz) conl ooliiwl 050 Jlgie (550 las by, alisee sl ise ;o 308 e Fy g Fe ey Ry (T 0 a8

el ST 50 (nSnr S (So3gdem (092 (s 50 9 Vb L S0 Sl
SLs S o (aaa A g F Y ) Gasibles by ¥ g (ao,0 0 5 Y o) Caagils gl ¥ U Bolai DalS )b JB 5o 5551 & 90 0 tole]
gl 3 LSD ga5l gk 51 eSilie aliio s SPSS s SAS slaJ5dl o5 L baosls slel Jelowi 5 a5 185 ool LS5 Y 5o 5 0051
28,5 &0 EXCEL 1531 6 5 5l oolitl b Lo Joged muu i g +/+ ) Jloi

MF = » 100

LS § L3 b S5y >0
Ol S e Sl oall oals L Y Jgu o (XRF)U..Silssﬁ il ygisld el 5l oolainl b coegibs oliond 450 mlis
ML}GQ [MMK 3 WL‘ PR WP ‘Q.ﬂ ‘ﬁwﬂ sleast )l 605 oy ol g sl ouls uSis (SiOz) u”-"l'*’ VWL 1 I PR
9 CEC U‘J‘S“’ ‘SeaI’S L)"ﬁ) )| oolarwl lJ wybé C.!a.».u Colao .(\YAFP [y Revy ‘_gf.t) Sl 00 w)‘)f wybo SEM P g XRD ‘_gjiﬂ
2 i VIA 5 (2,8 5kS 5 Jgo (L) e dp)S 52 oo i) OO o5 4 PH
XRF s olol 5 congils slond oS 5 =Y Jsox
LOI CaO K20 Na,O MgO FeoO3 Al;O3 SiO, S sl
\VIY \VIY <10 V- A AV V- /7 YYIY ('/.))ino




Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

91T LS PH )y ol 50t pd s (sl aulla 50 oS Jyar 5 locS i o 4l b 5 058 o Ty & a5
cbliz GliT s lasbial Galul 2 S 50 b T slre clale 2Slas Sl i (g9, Ol S5 59 50 50 S sk i e 5 59y s el
Ul S iy S 6l)s ¥ SLs aS Il o Sal S g5 2 ailse (p,55LS 5 o8 oo Yo+ 55, (V1Y) (EPA) ) bamo
(Y Jgoz) il oo VS L aslan jo 5 50

adllas 390 oS b Shy S p Y Jgox

CCE CEC Om EC o o )
. meq . 4 PH skl . . .
7 1009 7 dSm 7 7 7
W a/od <10 NS VLY b e Y Yo W (N
vy vs Viat XYY ey e 3 ¥y ¥\ v Sk
(mg kg?) Total metal DTPA (mg kgl)
Zn Cu Pb Cd Zn Cu Pb Cd
\E\Y v yYsY 113 vo¥ W AR aq VS
\ras vs VYO Y Wy A VFE ! v Sk

it 1B sl DTPA ¢t Jslas s’ @liy,8 (CCE £ ilS Jols b yls CEC ¢ M osle :0M ¢ 8 colan :EC

5 () JT< AT Jsls < (VA Gls,S < (YY) 6imST< (V) ailogdly &y | Sl o cilieo sla iy 15 555 93
ol i (F Jaz) il s 5 gulis g (£3) Jols < (VF) JT< (V) SloyS < (V) gamST < (1)) ewilardly &g ¥ S o
Sl St @ig5 2 Cuegils 0oyd 5 gmlisSl Gloj (S Jlite SIS Grizres (Caegilis woyd 5 genlisSl Glej (S g5 Lol SIS
O g pRalS luS g Jols s 0 (P Se/o)) (silsgime ok 4 (55) Jlaie Cuegibo 0938l L sy o diae S 15 (55, (olend
eSS o sk VAT oL i e ) S 5 i sy 0 s il b ) S8 il il osbandl 5 o s sl
1 5 ol i e T S 5 aragles oy & Gl 3 Al (5T 4580 A 5 o 55k 5 ohor B & ali s

Sl GLas (2l (G grnligSSl atin A Sl ey 05 9kS 2 05 (oo PY 4 wald Lo )3 0 S5lS 5 05 s
Coogils it slatuns b SB 3 59 (ploend S JSS @95 Wby 4525 @l Y Jgoo

pH RES OM OoX CAR EX @3l 42> S e
o[- A¥ TIASV YAY©® Yo -0t Voo®* ayaye Y sloss
o[ ¥y FYSEo N £ A0 FOAFY** YOF PYoyer ) Sk
ofeepeE Ayass Vg oI ot AYIA® ¥ OomslisSil Lo
ofxye PRIV W o fae Ve ¥aq.y A Lo >
of ey \rand V/yens A A - /Yy o ¥ lejrsl
o[y AT AT Mos* ARt Pt i dop # S
ofeeyee VA-yee MY/ ye Ty Ve y.aq 5 Loyt ylo
of oo Yy VAR DA DAL Yy £ poghiest
do
fE---0 AN +/o0] ofay o/+¥A AN fA s
vy Js

o3l MF osilodly s RES £ JToske b 03,53 8 (i OM £5:500 5 ol (slasea1 b oys sise (i 0X il e CAR £ als s EX
S8 gyl pasli iR 56 S
DBl e (e (g g B dme dopd V b e )3 i NS 4 s

f—



Olpl S pele 2,505 wso il

WWAA o et V GO (ki sSC0SN

-

I -RES
=
=

o
£ so%s

402D
S P

zo%a
109%
-2

-

-

In content
o 0
g Q
X X
ﬂ% Il N

1002
S0
B0
To2e

=
= sova

=

=By 3

o

« Dizt
b D I
0
Dicts |
o
i+ I
Dict
o
it |

i

——

1

[
b

1 week 2 week 4 week

8 week

10 (Dia) cawgibs locaws b () ¥ S 3 (@) VS Jlgie s 50 lac 5 Jol> 55 oloowd Glo IS oo g9 =) JS
(WeekK) ygunlisSil calizes slayle;

Gl Y S 5o 5 )55k 0.5 oo YAF @y ol Jloss 19 0,55k 1 05 oo VAV 1 Gl S s s o) S 5o Sapoiles a0 & il
OgeligSSl atin A Sl ey ouilenBly 25 e 8L ol (gealigSl ain A 5l Gy 0 59k 0 )5 oo YA 1 p,55lS 5 0 5 (oo YAY I 25
@ sold e 30 0 9k 5 p S hee FYV 519 ) S 3 00)0 0 Jles ;5 0,55k 2 )5 (e VAT @ vl Lo )5 05505 0 0,5 e 031
e )2 85 lS 0,5 (Lo Y2V 1Y S (5nlisSil atan A Gl amy (goanST Gid e, VS 30 00,0 0 jled 50 0 ,S0lS 0 )5 e OY)
PSS )5 o 11O & ks e 13 ,FohS 1 oS o TV 51T S5 53 5 ongils oy B Jlos 1o )55LS s 0 (oo VPV & ol
290y 0 Lo )00 SelS 0,5 (oo YRV @ valts Jlos ;0 )55k n o5 (e YAV 1) S o JI (250 28l Gl ae)s 0 Jles o
PH (5) 2 Cuosils 13b & Lgipo @l sy 00,0 O Jloss 50 0,55k 2 0,5 e 00 @ als Lo )0 o S5l 2 0 S e ¥ - 51 ¥ SIS
i il corge PH Gialidl el o bs S j0 PH ial33l cgo Caagils a5 (V- VY SePenr o Pirl) cul sas (5,155 alis o S
20 9908 59, 4n YU bl IS o 35550 g ol slaasT JS b 4 (V)0 Kulikowska  Gusiating ses o oSt sq, 38
(1233 .ShUMAN) 595 o @555 7350 5 8] SlodanST L Wgn (2o 4 Slu)S 5 Jols i 5l 6, «SB 55 Y sls PH

ol oy o0l L3 ¥ IS )0 ¢y 5msligSUl calizes (slaplo) (e rizrad 5 Copagils iliste slacud G MF) S o0 (asls jolie ol is
SLS 55 53y oo oomlive alisSl 5l Ly 4in A o) 10 5 gl ao s O L oad Jla S5 o yulie slp S o0 s 2als o i
8l oS ao d TY 505 Y S o g0l las rals sals [led b awslie ;o 0o 0 YA ol )

Zn (Soil2)

Zn (Soill)
35 35
30 30 t::::-’ ----- - <>
25 25 | TTeeee ‘“::::t;:::.'
E 20 E 20
= 15 e o = 1s .- 0%
= --m - - Dia2% = «em .. Dija2%
10 eeeeee- Dias5% 10 +-- Dias%
5 5
(o] T T T ! o T T T !
1 week 2 week 4 week 8 week 1 week 2 week4 week8 week
S S Al

SOl o b gy 3550 (Sal S 50 50 Ll S (55 oailodly JSE a5 ols (Lt (55) (pleerd alisee slaJSE w555 () 2

a5 aigmy sloion 5 ol Joisins Gl 5 Sl 5 ol slosion 1o 53y foiine RIS wrge Cuagiles ) Atk o Ssli

Caogils dopo (ial8l b (gg, ey BB iy melS casms lis 4 al sald S 4 Cand oxilendl o JI glizl 5K 5 o] sleogns]

4 ool o533l 45 5 s S amat olon Calts o il RIS S 59 8 15 Caasilhs 9 10 355 53y S5 LS (fiee osdhar S

Joew 50 Glyie 4 Jglme slaisn) (55, S8 5 oenlp Gy (RS 4 e 5y, 4 0oyl GlaSE 0 (ao)s B) SVL mha )3 ok
3,5 solitul (9, 4 03g)] oS> e Gy Olplas galS sl il g e yiws BB Sase csle (pl 5 lei oo cplplis 00,5 0 (Jgod!

A



Olpl S sale 5,505 mwdo il

AN y30pes ¥ 5 0 oy slSES1

Jordan, A., Zavala, L. M. and Gil, J. 2010. Effects of mulching on soil physical properties and runoff under semi-arid
conditions in southern Spain, Catena, 81, 77-85.

Al-Degs, A., Kharasheh, M.A.M. and Tutunji, M.F. 2001. Sorption of lead ions on diatomite and manganes oxides
modified diatomite. Water Research, 35, 3724-3728.

Alvarez-Ayuso, E., Garcia-Sanchez, A. and Querol, X. 2003. Purification of metal electroplating waste waters using
zeolites. Water Research, 37, 4855-4862.

Bilgin, M. and Tulun, S. 2015. Use of diatomite for the removal of lead ions from water: thermodynamics and kinetics.
Biotechnology and Biotechnological Equipment, 29(4), 696-704, DOI: 10.1080/13102818.2015.1039059.

Caliskan, N., Kul, A.R., Alkan, S., Sougut, E.G. and Alacabey. I. 2011. Adsorption of zinc (II) on diatomite and
manganese-oxide-modified diatomite: A kinetic and equilibrium study. Journal of Hazardous Materials, 193, 27-36.

Environment Protection Authority of Australia. 2012. Classification and management of contaminated soil for disposal.
Information Bulletin 105. Hobart, TAS 7001 Australia.

Feng, M.H., Shan, X.Q., Zhang, S. and Wen, B. 2005. Comparison of rhizosphere-based method with other one-step
extraction methods for assessing the bioavailability of soil metals to wheat. Chemosphere, 59(7), 939-949.

Flores-Cano, J.V., Layva-Ramos, R., Padilla-Ortega, E. and Mendoza-Barron, 2013. Adsorption of heavy metals on
diatomite: Mechanism and effect of operating variabbles. Adsorption Science and Technology 213(31), 275-291.

Gusiatin, Z.M. and Kulikowska, D. 2015. Influence of compost maturation time on Cu and Zn mobility (MF) and
redistribution (Ir) in highly contaminated soil. Environmental Earth Sciences, 74(7), 6233-6246.

Hossam, E G.M.M. 2010. Diatomite: Its characterization, modifications and application. Asia journal of materials science
2(3): 121-136.

Piri, M. and Sepehr, E. 2017. The feasibility of using of diatomite for removal of lead and cadmium from aqueous solutions
by batch system. 10.22059/ijswr.2017.224958.667613, Iranian Journal of Soil and Water Research. (In farsi)

Saffari, M., Karimian, N., Ronaghi, A., Yasrebi, J. and Ghasemi-Fasaei, R. 2015. Immobilization of Cadmium in a Cd-
Spiked Soil by Different Kinds of Amendments. Journal of Chemical Health Risks, 5(3).

Shuman L.M. Wang J. 1997. Effect of rice variety on zinc, cadmium, iron, and manganese content in rhizosphere and non-
rhizosphere soil fractions. Common Soil Science and Plant Analysis, 28, 23-36.

Singh, S., Barick, K. C. and Bahadur, D. 2008. Surface engineered magnetic nanoparticles for removal of toxic metal ions
and bacterial pathogens. Journal of hazardous materials, 192: 1539-1547.

Tessier, A., Campbell, P.G.C. and Bisson, M. 1979. Sequential extraction procedure for the speciation of particulate trace-
metals. Analytical chemistry, 51, 844-851.

Thomas, G.W.1982. Exchangeable cations. pp 159-164. In: Page, A. L. et al. (Eds). Methods of Soil Analysis, ASA, SSSA,
Madison, W1.Vassileva, P.S., Apostolova, M.S., Detcheva, A.K.

Wang, Y., Lu, Y.F. Chen, R.Z. Ma, L., Jiang, Y. and Wang, H. 2014. Lead ions sorption from waste solution using
aluminum hydroxide modified diatomite. Journal of Environmental Protection, 5, 509-516.



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil and Water Pollution and Crop Health
Effect of diatomite on chemical fractions of zinc in two contaminated calcareous soils

M Pirit*, E Sepehr?, A Samadi®, Kh Farhadi4, M Alizadeh Khaledabad® M Taheri®

1Ph.D Graduate Dept. of Soil Sci., Faculty of Agric., Univ. of Urmia

2 Assoc. Prof., Dept. of Soil Sci., Faculty of Agric., Univ. of Urmia

3 Prof., Dept. of Soil Sci., Faculty of Agric., Univ. of Urmia
4 Prof., Dept. of Chemistry Sci., Faculty of Chem., Univ. of Urmia
5 Prof., Dept. of Food Sci. and Techno., Faculty of Agric., Univ. of Urmia
6 Assist. Prof., Dept. of Soil and Water, Agricultural and Natural Resources Research Center of Zanjan province
Abstract

The mobility and bioavailability of heavy metals in soils is dependent upon redistribution processes between solid and
solution phases. Stabilization of heavy metals by using absorbent in remediation of heavy-metal-contaminated soils is one
of the low-cost and fastest methods. In order to study the effect of diatomite on chemical forms of zinc in calcareous soils, a
factorial experiment was conducted in a completely randomized design (CRD) with 4 levels of diatomite application in soil
(0, 2 and 5 %), 4 levels of incubation time (1, 2, 4 and 8 weeks) and two contaminated soils in three replications. Chemical
distribution of zinc in soils was determined using Tessier sequential extraction method and mobility factor (MF) of Zn was
calculated during mentioned incubation times. Results showed that application of diatomite significantly (p < 0.01)
decreased the exchangeable and carbonate fractions and increased iron and manganese oxide bound organic and residual
fractions in comparison to the control treatment, demonstrating a decrease in the mobility of metal in soils. It is concluded
that diatomite as a low-cost amendment can be used for remediation contaminated soils with zinc.
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