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2- Mobility Factor



11 S pole 0 S5 o 3l

S Sogll allie yeme \WAS g s AL S

5 anlllas 850 GlaSs o Sogll wlihas cas obj,l lp slals olge 4 MF L 56 Sy oowd asls oo
10,5 dnle p5 J9er8

MF=—"% 100 o)

ua.‘>L~u )L.\.{Lo el oolazl S)90 (5”9.».0 6).350)@ ws) alisee 6L®w..‘>u B )13 u‘).».ﬁ Fa 9 Fy’- ‘F\‘ sF\f aF\ U‘ B aS

(Kabala and Singh, 2001) ceul S )0 oK OlE So5elam (1093 (o yiws ;0 9 Y L SL3 o ke YL S o

Jezol s 53 LSD cy3051 Gy 5 aileo duglio  SAS (sl 13l o5 L aools (ko] o g 43325 2 5 alol 1S5
)5 g0 EXCEL 1531 o5 51 onliasl b o )l5g0d opmsyi 5 <[+ 0

s g e
PH i ag) <8l syl aslllan 590 S oY oo ;0 S oad )] sloowb 5 Sopd slo S5 4 4z g5 b
Sy bas | cblis> ulyT s libiul ol 5 S o) e clale 2STas 5l s o 316 4 0091 5 L3

Al 3590 S s S 9 By oY Jsu

o CCE OM CEC EC o cdew
S o oH s il O 9y
mg kg /. meq 100g™ dS m? /.
YAA Vi VA YYN <IYY YigN PRS- 70 Yo \-.

Jolas S &Ly S :CCE ¢ T oole :OM s gg3lS Jobs ood,ls «CEC ¢ S, 25Ul culun :EC

S 50 @ il GladigS » lrgm il

555 oo Ll g il slacd L S0 Jlgie 550 )las I ol o s (plond Gloaiss (V) S5
T 4 05U i 3 0,5 0,5 o WA Sl o oL iy s e i ey il slole; 5o
st S5 izad il 2815 el oo 5 el 59 SIS ]t s days Vo a9 0,55 25 koo
15 S 5 hen AY 4 a8l s 33 558 2,5 s WA Sl iy ,S iy alS &) e 153 oy sl
9y » B Sl ade 4 ol (S LalS i ol lis |y gae 0 FF palf S o w) lgu an e Ve e

LY JSo) ols Lialidl ) 5% g ool glaonnST s JToole b ige idu (P < 0.05) (5,lo cae jsb a5 )lzgu (0458
L aSigm idu oliee 9 o5 sl e85 Lo #Y an OA 5l JToole L osgn (ide Glime )+ s 7Y 51 e g il
) iy TY 5 s> B il il 5 4 o5 il Gl 55 0,5 e 109 4 VYA J 5550 0l (sl
sl lis sals jlewd 4 Canns

< (/\Y) ‘Sﬂ< (YY) GamuST< (IFA) Sl S & pgma dal i jlod o S alize glo idu 10 o mo)95
< (F) ST O g0 a5 jlgu e )0 yaumbisSTl e 3l atan A CidS 5l am aS 0g (LY) Jols < (1) owslendly
() JS) dl s (1)) (Jols < (10) swiledl < (1) JT< (YD) Slu S



11 S pole 0 S5 o 3l

S Sooll e jyme VWA e s AL S
100%
90%
80%
70%
0,
§ 60% ®RES
- 50%
3, =0M
) 40%
30% mOX
20% uCAR
10% mEX
0%
0% 2% 5% 10% 0% 2% 5% 10% 0% 2% 5% 10% 0% 2% 5% 10%
59 g 255 )l 85l 55 Sl
adns ) aan ¥ aan ¥ aan A

OglgSSl ilides slaplo; 53 955l (w2 LU Hlr g il GCumni b S50 © pw (2l sladigs ) JSB

S o 1 I el )l g dlide polio 53U (w2

(37 ol 1 il o e eyl 0025 i Fir S oL e e Sl i sloaisS s o
osliiwl jolie 5lwS 2o pd )3 S slaosisS ol Sl (o) 4 Wl o0 (SS9 (JobS idm Sl pess (2L
@ Jlsie s pSolas il o g g Jsl olas 13 vg2se jolic wo)d (S 4 oal 03538l g Sl w2 )0 050
aink s oz 4, 518 S 5 MF Lull y (Kabala and Singh, 2001) cé, ISy (MF) yolic S0 5l casls olsis
) A0 < MF) YU by 5 (Y < MF/0+) YU (/) +< MFS/Y ) Lo wgiad/ VS MFS/Y +) PURVEL PR
e Gy YL Ol ks a5 cusls S o oYU e S as,0 0 MF o o .(Rodri’guez et al., 2009
Dg S 40 O

OgligSSl alidee laglos 5o 55500 v yp SLls lrgm iliSie slovs s Jles! ST ,0 S 20 (st Sl peis ¥ (S8
SL 4 oud 039381 s (Rl L g 09 g S5l Sl iy el S50 e S5 el aes e ol |,
S2)d Pl S e I3 Jlade 2alS Sl a5 8l Lals (P < 0.05) (s)losne jsb 4 M jlade ¢ 90lisSSl (e 9
a (SLyS s Jols B sloSs ale) Jlasbl JSs 51 eSTl ay Jlorges 305381 L oS5 4y 00 03933 yolis .l Jlogy
aan A loj 10 9 )lsm o )0 Ve Load Jlod S )0 0y S o0 sl 0 eS aes o S o Sl sle ISl
el s 00,0 YEIF ol 0 (y9umligSSl 51 mo



11 TG pole 0 S5 ot il

JB‘;&;I:AJLEA)W VWA ye 0 AL P
60
50 k”.g"" coccccccfecccccney
-— ~~-
40 ~3J. *--_,
S N
L 30 N -
E ﬂ
20
coedpeoe 00
-l = 20
10 - Ae o5
0 - «10%
1 Week 2 Week 4 Week 8 Week
Time

OgligSSl ilizo sLayle) 50 1955l (o Sl Hlz g Alise G gl (MF) S5 50 56 Oy (s ls - S0

o robe o Rl s Sl S 5 (ol slagisn o polis o g RalS e 1650l (o pe Sl Jlarsm 00,18
S92 Sl s ;b aS I 00T sals S a4 cos 350 ool slaausT uﬂ oole b 00,95 Nigu slo yicn
Coled yo bl el MF jlade fyewlbsSOl loy ¢ ST db o0l 08438 Jl g 0o, ial38l b .o ilad osilesdl iso

g g0 00yl S )0 & J;;a oealS 4 e (S 4 56l oy L jlgn 09381 a5 0 (6 S A lgs oo

&L

Ahmad M., Ok Y.S., Rajapaksha A.U., Lim J.E., Kim B.Y., Ahn J.H., Lee Y.H., Al-Wabel M.1., Lee
S.E. and Lee S.S. 2016. Lead and copper immobilization in a shooting range soil using soybean
stover and pine needle-derived biochars: chemical, microbial and spectroscopic assessments.
Journal of Hazardous Materials, 301: 179-186.

Alloway B.J. 1990. Heavy metals in soils: Lead. Blackie and Glasgow, Ltd. London, Pp.: 177-196.

Chapman H.D. 1965. Cation-exchange capacity. Methods of soil analysis. Part 2. Chemical and
microbiological properties, (methodsofsoilanb), Pp. 891-901.

Fellet G., Marchiol L., Delle Vedove G. and Peressotti A. 2011. Application of biochar on mine tailings:
effects and perspectives for land reclamation. Chemosphere, 83: 1262-1297.

Gee G.W. and Bauder J.W. 1986. Particle-size analysis. Methods of soil analysis: Part 1—Physical and
mineralogical methods, (methodsofsoilanl), Pp. 383-411.

Kabala C. and Singh B.R. 2001. Fractionation and Mobility of Copper, lead, and zinc in Soil Profile in
the vicinity of a Copper Smelter. Journal of Environmental Quality, 30: 485-495.

Protection E. 2003. Environmental Protection Agency (EPA).

Rayment G.E. and Higginson F.R. 1992. .Australian laboratory handbook of soil and water chemical
methods. Inkata Press, Melbourne.

Rodri’guez L., Ruiz E., Alonso-Azca'rate J. and Rinco'n J. 2009. Heavy metal distribution and chemical
speciation in tailings and soils around a Pb-Zn mine in Spain. Journal of Environmental
Management, 90: 106-116.

Soon Y.K. and Abboud S. 1993. Cadmium, chromium, lead and nickel. Soil sampling and method of
analysis. Lewis puplishers, Pp. 103 — 107.

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.

Walkley A. and Black I.A. 1934. An examination of the Detjareff method for determining soil organic
matter and a proposed modification of the chromic acid titration method. Soil Science, 37: 29—
38.

Xu R.K. and Zhao A.Z. 2013. Effect of biochars on adsorption of Cu(ll), Pb(ll) and Cd(ll) by three
variable charge soils from southern China. Environmental Science and Pollution Research,
20(12): 8491-8501.



11 TG pole 0 S5 ot il

S Sogll allie e \WAS g s AL S

Zhang X., He L., Sarmah A., Lin K., Liu Y., Li J. and Wang H. 2014. Retention and release of diethyl
phthalate in biochar-amended vegetable garden soils. Journal of Soils Sediments, 14:1790-1799.

Effect of Grape Pruning Residue Biochar on Chemical distribution of Lead in Soil

Abstract

In order to study the effect of grape pruning residue biochar on chemical distribution of lead (Pb) in
contaminated soil, a factorial experiment was conducted as a completely randomized design in three replications
with 4 levels of biochar (0, 2, 5 and 10 %) and 4 levels of incubation time (1, 2, 4 and 8 weeks). Chemical
distribution of lead in soil was determined using Tessier sequential extraction method during mentioned incubation
times and the mobility factor (MF) of the lead were calculated. Application of the biochar significantly (p < 0.05)
decreased the exchangeable and carbonate fractions and increased organic and iron and manganese oxide bound
fractions in comparison to the control treatment. With increasing in the biochar level and incubation time, the MF
values decreased, demonstrating a decrease in the mobility of metal in soils. It was concluded that addition of
grape biochar in soil lead to transformation of the lead from unstable forms to stable forms, and consequently
decreased the mobility of lead in soil.

Keywords: Biochar, Chemical forms of metal, Sequential extraction, Mobility factor.



