[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|
VEA LDV Slas AYAY il (pgo o Lol (o33l 090

9

Available online: http://ijhe.tums.ac.ir

G

3 s -
oB 9 > 43\.9.‘ %,
 of Environ™™"

»ogbw jUl dtwg jlrgu 9 9 3L (6 joetd Wilowwy CawgunS 8 33,15 51 (uwy y
P95 sgm ol 9 SIS 50 © pwr (omw wd Sl pals

*ts"l's‘? O ot
Syl STl sadll ol5T olKzsls «ST,1 axlg (s S 05

cdmS> il do el N L

5 e 58 4 S Fogll IS 5 (6,0 diloay (35 o pae 0jg el 18U g &0 AF/YY/ Y el 4o g,
ws.».os aj..)lS),‘l s du\.ﬁl_\w..ﬁj).l U"‘ A.J‘so ULOMMW) ol h—))lLaM ‘\V/Of/\‘\ :W‘)JQ é.')b
oLS 5 S 5 0y (o ywd SotbilB 2lS s 05les Ul gy g 5 W5l (6,08 Wlowy  AVIFITY iy &b
s plool psS g A\ dARd il & b

».\aLo_uJ u.»_wj.».cSY' ton/haj\' o »b)_t)lSJ.‘cLu ‘rMJLQ)" Lgu)l.o.u H}r)uﬂj)
PRI )JQLMl_Jssb 6?05.”5\0 g/kg5 . @GMBQ)QOSQ)U‘M%)L?%‘GM
pe))f;”_uabfu_wf)lw/\w,\f)lmV_,..alooy\~~mng/kg80115/\~~

s 655 03Il olS 5 S 45 o e 5 ST oo o S b sl S g (oS

JF Ll el g V0 ZIKE ol ped a4 (50 Slows CawgaeS Yo ton/ha o 15 ASl SVl S Sogll cginlS 55

Lio 70l ol o0y S o yiwd BB O s e 10 goo,0 VY gals ¢ S pH ol
e o rd BB e jlade )3 s0s, 0B 9 PH s> )L (6,0 Sl CwgraS (S

2385 Olies e 325 45 (5978 ol onmlie ol o)LLl g adsy oy SbalE 5500 40

O BlE )5 6l VIV g VA LralS el e 5 a0 ) o - o mg Pb/kg 501l 4 ooyl S g oo e
ol 0 oL o lusla g asy

5 W3S (55 Wlomy S 3 )l5 a5 cl 051 (S gty (nl (IS il 1 oS o

oy S L S s oy il il el S i slo Sy el b W ol

43,5 00y0l sl oL ludss slasls el jo JT sl S0938 cpl 0 )5 I Sl as s )m o okt 55 St 55 s

LYW . . .
> a-baghaie@iau-arak.ac.ir

Please cite this article as: Baghaie AH. Effect of applying Shazand municipal compost waste and Saveh pomegranate peel biochar on decreasing Pb
availability in soil and Sorghum plant. Iranian Journal of Health and Environment. 2018,;11(2):157-68.



https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Ol e Vb Lo (Sogll g azgi b ol (350 0341
5 i gblie ;o (S olge 05005 5 e DIl 4 il
oy CongraS a1 1 o giog3il 515 oK das
wilgs g0 Yloixl ol S (slasdss sbasls el o ogdle (5 o
S 5 e 58 s yiawd ol ol a4y UL S8
Cel cnl (Ko SlS 5 ol a0 a5 Wiz je ((B) 0S
Mashayekhi .(\Y) RPWE SV COWST L JCNE S TR
2 & 095 08 Sla (tagh )3 55 (OF) Gl S—en
o Lol Hlgy a—iad olS )0 paeslS s ColilB als
@5 SlaS 5 o8 Gl o 5o i oS i se i sl
ol el 5 S o K Ol saze x5 o] JLss
Sldllas yo a4 canl o3 (Jg cenl ooid o s Jiegh

255 1R )y 9550 0ais]
SUl gy )l aloa Sl Slage Slge jlosliil Gl cnl 5o
Yloio (6 e Wilonny Smogad) JI (slo G558 ol o0
Skl als 4 o S ol d oS b Wlg e
S o 05 S s e | s SIS (s
Cols 35T 51 (S (655 o bl el ool ax g3 ol
gy pol Jlo )3 g 035 j9iS 50 (ol )L 5 e Ul
b o o3litl )1 51 g coilesdly oy S & jp00 U
Sl aiwg Jlrsn Sl s B b faghy cnl jslate cn
Slod S-S5 )3 55 9 Lawgs e D32 Sl o9l
Aol S Lyl 1 50 053L5 (65 wilomy ComsgpaS b 0

g, 9 Slge
Al sy B b SIS (lejl S & jpo (Lmghy
3l el lzrgm b aisls (g0 wileay g byl
S S50 Gy g yiwd SolilB (1alS 5 ol JUl atg,
ol S 5o oy Al S 0 oy 03l
ool ! plosl jshate 4.y ploxil (655 0 il g3
Colan ol g T )8 aoys 5 s s pH L S5
L sbwg, 5l 5k 0550 S o Cbiil by (S 2SI

Y OA

wee Doy w,«os b).g)ls).ﬂ Wi

Ao o

el S Sl3ls s 009l GlaSB 2V e 0l
el ] (1o g 0090 s 2 el aS (Y V) 0090 e )l
ol Az g b s pgw st SB pletsls oo 50
3,588 G Gblie ;o Logad (K Sl (938l 55,
(F) 039 JSin (6 pol i 38 (55L0Sy &Blge (65 lmn
e BB S oloen 555058 o Sy ole cnl 595
(F) o)l S yo S Olld s clblB s o
6 8 Bilownns CegaaS 5l ool _zaghy 4o (0) Baghaie
33 p3eedlS (o s CohB ol 6l (ol S, )
S a1y ol s g cals 0,3 6lS 0 ol Jis 4 g S
o oS55I 3 (5t Wl oS 315
s bl lS s 9 5 e I3lE s (ST
sMolaie ;, oen .ol ools Cu s S ;0 pgeslS
» Gl sensSedlol (5 b (—taghy 0 () O,Sen
S Sy 0 D53 olF 0 paredls cdile 5 ia) sla S
aomed Cal a5 Wols S8 () 2 990 (i olic 00l
Skl el o (cage 3 DlaS 5 nl o )15 a5 o,
sl Ll o cal ails olS g S5 )0 pgpedlS cw i
S Olgreds g alos 51 JT soauS ol 5l oslas il
(V) 39550 oty S (VG S S Joud BB S 5
5 e 9 JHlSe slaosle on )3 5l 55kl S 5 g
o (PO CC B FO+) Lawgio b o5 slos jo a5 el ails
S (olefl 5 ) 355 00 55 35mm 5051 Ll
L olrse 25 Céndy &)se (V) ol )Sen 5 Chan by
s Hejazizadeh .sslails o Slee ial38l 10 5590 Jule
Gl 3 s 0 )5 A 4 (Lieghy 50 5 (V) Gl Sen
Biria aisls o Ll S 4 (i Sl s iasd ol
el St L Jlarsn B @ 55 (V) a4
Al o Ll @3 olS e S Ol vy o
oo Jods 4 S Sl clale gl aSpl 4 e b
&8l Lo ar (gl il il g, oot pa
Lo 0 1) 268 (SoglTl L oogll 12 HlalS ol 45 0

%ﬁ yﬂy
1Y Gl /o9 6 o /madsjl ojgs | | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O G yol

(Pb,,, )1+ - - mg Pb/kg soil 5 (Pby,,) A- - (Pby,)
L glos o g Jae ol8inle)] lasme 4y S diges .0
‘_;).‘tfo)".\j‘ Sk @Lm.uj u_i;).d ‘_ngL;;i”o.\:“S,;‘;}
2 5 gl (nl ) eolaiwl 550 g 5 (6 4ed Wlo—y
My)bguﬁw|;é¢:'é)y | od._w;d \ Jsd.>
S 50 (VP o, Kea g Khanmohammadi g, 4 Ul
ags 00+ OC slod 4o yinST pae Lol i b SG xSl o )68
g% ol 5o ead solaiwl oSws b 5l IS sles ol

4 00 4 Ul gy jlrg (S Sled g sl g and Sz
.Q....:‘od.&oo‘bol.&ivj\ JS.»«JJQWJJ

e (S faghsS Br 50) Wil s el (35 10 A @l
VA" g By Job FATY YY" SLSl e Slatse L (ST
S8 05 ol b (8 el TY o o e P FR!

RN
3 JogS Gialesl S o jgo a0 50 —iolejl 2 )b
olawd 4y leax [,SG 4w b Bolay alS slaSsl )b I8
Jolos —ialesl slojless o 15] 0,55lS O lalS VY
(C)) + v s )3 W5l (605 Slomay CengeaS 5,15
k)‘)""° a )l—>5“" o)—«')ls 9 (Czo) Y- ton/ha 9 (CIO) \
Fo ‘(Pbo) . C}Ja.u)éu)mu‘f.ué..ua)‘u)wwi._w

S9! 5o eoliiwl 890 S (o lond - (SO 8 s S 9 -) Jeus

swd B o
B |97 S8 IS pgmesls  M20°

EIICT N Rt TIER S

SB . Sbedt
(mg/kg) gl (mg/kg) Saf () (dS/m)
mg
VY ND* -IA " S-S R I -/ % Sk
<IA ¥ I — -— YA/ VY ViF  CangeeS
¥ I -1\ — — VAR A AY g

D9 ol iz olBwd aliwgay (5,505l s ND*

T—lea A S S gl e o
ks A

085 Y et il @l T
=S AgMm P S, ¥

s g ol 5T W gossald D
aad adyr 51 5B Y ol F

e dd Cas Ghg op] 50 oul solaiwl olws b 3 (S (glod —) ST

h 119V Gliunls /g o jlasds /pasjL 695
. Yl /pgs o a3k 0)9.

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Lty el 65 el 69) DTPA. Jsloms «/+ <0 M alisgay
Sloolawl b g s S0 bac VIV ol pH o (ol Sl
e Guizren ((V0) 0l (5,05 ojlal ail Gas ollws
S97 g0 (e polie 5 (B) S diges ;5 39290 5 (S
ol Gi olKiws Lawgi (VF) (6 b Slowy CawgaaS ;o
(Organic Carbon 1 - S Jlo_be (5 puSojlasl g
51as5le (60 Silean CwgaaS L S aiges 40 (0OC))
gy a0 S cdl ol eolaiul () 5 yge—wlannST i,
BpH ‘_g),:f o;lal LS‘)—.’ R 6}5 o)"..\.ﬂ(\\’) S rw09 )R
okl S glisilojlac 51 S digei 590 40 g ol ‘_,’JT
= he,y 4 (CaCO0,) S Sal Gl (VF) Conl oas
 (Total N) w55l (6 508 dilonn CamgaaS (59,5005 lode
el Jols cod,b ol (6,5 o3lul (V7)) JladS g,
L5 (1Y) 5 5aSoylas o b 0,15 g, 4 (CEC) SLs
el g s 5o s (6 S o3l i alads oK 5l oslan !
58,5 sl SAS 9.1 158l o, 5SS 4 laools (5, Ll
O Juisl mhaw 0 LSD (5031 b lap ) Silo (sloaslio

S )

b asily
S o loons ST 519 2 G lo)T 2 )90 (510 sland i1
9 ozsm o8 SB o o i 4 SBPH ¢y a8 5 0 2
ol yoir 4 4l 40 VOZ/KE 55 )5 .0t samlive g 23l S5
celh (G, B)) wijls (6548 wlowy cwges Y+ ton/ha
Oeimed (Y Jloses) 0l S PH o oy «/f Ol
Yoton/ha o) o)l a5 ol o1 5 Sl gl ol gl
g o308 ST 3 6 oy g
sl 00 S T )5 5 6oy ¥V 5 VY Ligldl ey
Sl Jobs Ced )b p 6 ally CewgeS 9 )5 ool il
CwgeaS Yo tON/ha 5,55 45 5956 4 g o sire S

wee Doy w,ms :,.3,15,31 Wi

g3 cpl 50 oo soliswl Ul gy Hlo g -V S

oo b S 338 rolie b A58 5 b oy g
a0 (V) °0) 561 sles 50 olo 98 e @ g oo bglsve
Sl Gy b osliinl )90 SB35 50l b 355
4 ey Sz A oagll o 3l ey SUI g polie 5o
S S s oy 4 00D 0390 (Sl S digad oo Jolas
Slonny g Liglite s A o, 395 <l 4 olo
S asveton/ha gV e oo olis o Lagn g 60—
S S s 0 Hlewd S g 00 adlil pgraslS 4 ongll
b lay 355 b 4y oo S5lS B St dly ks s ole
(LoS 03)) 55 55m olS a0 008 Ve (IS o I3 s
sae oz 4 oy ot (ylalS |l 5] s g odh 4zilS
@loas ;8 byl 8 olS aby 050 Job )0 aus 5 S5
LS aiha 2 WSS Al (55,0 e A9 s 45 0l eal 8
Ll 5 lalalS _olad b aia uls SIS laylalS
S 55 6358 )5 (S 555 Sy e
0 (grw g 039 sl ol 5L & s lalS (6Ll ol

05 s Gl ol e S
ploul oasgy Cubls 3 ¢pg3 g oLS ClilS 5l amy aan cin
oSSz 080 00 Gles ;o FA R Gus & badigas o
29 ko o 4 (B ol by G B ools 3
FAOC gloo yo Ladiges o (5,l0gS5 ( Sesudl by, Lo
SE Gladiges ;0 o o ws BB S5 5 puS1

}fg yﬂy
1Y Gl /o9 6 o /madsjl ojgs | | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O G yol

- (&)
14 . a
;745 12 e ¢ d
P04 1
'op
v ¥ 8
5T 6
°
g 47
(]
<, ]
0
C0B0  CI0BO  C20B0 COBI C10BI  C20B1

Sl

7.8 1
7.7 A
7.6

pH

7.3 A
7.2

7.1

7.5 A
74 -

! a
a a
b
b b
CO0BO C10B0 C20B0 C0B1 C10B1 C20B1
Dl

(S) SB Sl Jobs cud b o () PH 1 055l g e wilonany ConmguaS 330,15 03l il gl =) loged

(5105 (5,10 (Sxo SWSILSD (9031 (wlwl s (g ko] Blond 1 oo y0 & ek 3 diciuwd S yidion Bgy2 51410 (ygim o )0 45 s aodls)

5555 45" 55 45 sl 4y S oy b 0y e
5 6 8 Wlony agea 815 036 S o g 10 €
b oass el 7+ -mg Pb/kg soil (C B Pb ) « ool
Mg Pb/ 4y AV/S JJaie 5l S oy B oy i
Syl S o plie ol sl ials YA kg soil
S5 a5 557 4 el oaline 5 (6 0D Wlowy CangaS
Y. ton/ha 4> SLs jo Ul awg jlgo olme Guos
(C20B1Pb1000) @ 0gdl 9 0Lt (6 s Wlomy CwgaaS
Jlade ;o ol VA rals el V- - - mg Pb/kg soil

Ll ol S o s B O
Sroge B SR Wl SmgaS 0,08
3,5 a5 5956 Ay iy S s B als (o
g 28l S 0 (6 b dilows CwgueS Y+ ton/ha
B Pblooo) a o0l

2070

ceb V- - - mg Pb/kg soil (C
A AYYY Jade 5l ST o yiwd B oy loiia b oas
SS e 3ol ieals YA/f mg Pb/kg soil

G555 Jols b 15 amls V) ial3dl ely s e all
CasgeaS g orger 3,5 hlite il pizras .ol 00y S
Mg SB35 Jols codyl it (6008 wilowy
Jguo Sl Ve ton/ha 4 - 35,5 aS g9z 4y Dy
o bl 5 5ol V1Y 5 VIO ial38l el o5 4y

(o) oges) wls S SeslS
S o yiawd BB oy 3 Ghalo3T 030 sl Lo i1
SIS 0 S s ol o oo o iion
(COBOPblooo) A ob5ﬂ PRUS IR PRI VO L
V\YY/¥ mg Pb/kg soil 5. 4 V- - - mg Pb/kg soil
CwgeaS Yeton/ha Loos s S o o opyieS
(C,,BPb, ) 4055l g o500 5,5 Lol o (6 05 Silony
Va/A mg Pb/kg soil l;—w 4 £+ - mg Pb/kg soil
15 S s BB oy Jloie (¥ o) 0 sanl i
g (ol i olSis algts 65 o)l JEPH Les

(Mg/Kg) SL o yiuwd JB 0y Hlaiio 0w g 5la g (6 e Wilounny ComgaoS 0,055 51 -Y Jguor

BiPbigoo BiPbgyw BiPbso B(Pby BoPbigoy BoPbgyy BoPbgy BoPby lew
V-vER Ayt VAt ND VWYY Ve FC AVESEX ND* C,
v /g oY/ f! f\/¢' ND AT sYIS. 88 ND  Cy
Y&IYP Yyve Va/A' ND ya/fn \R A Ya/f° ND  Cy

D90 ood| iz olKiws aliwgdy (5 15 o5kl LB :ND”

ol LSD (y5031 Lol s 0oy 0 zelas 50 b jlas o (5 5lel NS 0925 soims (jlid caliea (g Lol B9,

: 119V Gliunls /g o jlasds /pasjL 695
- Yl /P> o SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

olS sy © iy e B ool eelh V- - - mg Pb/kg soil
b zels Af/F mg Pb/kg root 4 YY-/Y 5l 655 9m
0 bt L oy CBLE r (SleT 3590 5la Lo i1 -

oS
5 ylS 03 S5 45 55 30 0L oo AIE i
(COBOPbmoo) 4 03y T g 6t Siloy CarguaS

t£/f mg Pb/kg shoot .\l 4V« - - mg Pb/kg soil
Slons CawgaaS Yo ton/ha b sas les S 0 ko a8 g
4 7+ mg Pb/kg soil (C, B Pb, ) 4 oa5)l 5 505
(F Jgaz) o saslie A/Y mg Pb/kg shoot 5.
ol s 2RI 3 1) g R Sl 008
Jog V0 g/KE 015 4 somu 4y sl ails S ygu oLS
ools el - - mg Pb/kg soil (C B Pb ) 405401
35,5 paizmed .l 00l oLS o lulis G 0 (gl g VY
Gl 2 )l stme 8l 5 LS (608 oy g
Vo 5 l5 45 gam 4y el il oLE 0Ll oy il
oojﬂ S ) J.J)Lw 6).@(».: J.:Lo.m.: u_.wj.o..o.s 'R tOIl/ha 9
YIY 9 VIY Lals el ews 4 A - mg Pb/kg soil a
NG P ol.:f o)Lw}Li: . )‘Jj.a B L§)'."J'.’

2 g 5 et Slomay SigaS )5 iSen S
A O )L)le.’m r:;)g_w OLS o)Lu...">L.i) o y— )‘..U.o w_mlf
O‘J@QL.SJ'Q"”“\JL“MWB""SY’ ton/hao).')lfatféyu
A+ mg Pb /kg s0il & oog1 S o ,L>g0 V0 gkg
5ol o )lus s oy e b oo el (C, B Pby )
Qb el VV/f mg Pb/kg shoot « f#/f

wee Doy w,ms :,.3,15,31 Wi

S Olee 2 lrem 9 6d Sloy SwgraS 0 )8
o2 3 )5 4 S 920 4y gy o S S o s S8
(C, B Pby ) 4 oogll S5 )5 )lgea 1 02/KE 5555 e
oy B O b oo el A+ - mg Pb/kg soil
b zels YY/Y mg Pb/kg soil 4 AV/E 5l S

ol Al y o oo S G lo3T 090 (5o Lo i1 -
A8l S5 50 095 e oLS A,y 0 oy ale o iy
(COBOPbIOOO) L 009” 9 6)@4—“" J.sLo.w.: M}A&S »)J.g)lf
s SLs 0 o oS 9 V- mg Pb/kg soil
EY) 00911 9 (S — .\.aLo_mJ M}MS\“ ton/ha [P
Ol & w5 4y 7+ - mg Pb/kg soil (C, B Pb )
(Y Jga) o sasline YY/f mg Pb/kg root o YY- /¥
Gl 50 6 rSge B il JUl gy Jlarg 0,8
aS 5920 dy il alils 8 9w LS Ay o 0
wodgll 5 T 0g8 0,15 086 S 00 glkg o, )18
Jodie b oas eel A+ - mg Pb/kg soil (C B, Pb
LV 2Y/F mg Pb/kg root a4, VAY/Y 5l olS ais ) oy

800)

Sl il 35 6 e Sl a8 e il
el axdls ol S aty ) o Glime 28150 (5 Fge 2
67 Sl CowgeaS Yo tOn/ha g V¢ 0,5 a5 g4
i Ve mg Pb/kg 501l 4 sl S5 0 w55l
Al ol aly ) Oy Hlade 10 gl VIV 9 VA mals cels
5 St Slommy CngeS 0,05 iSeny ]
35 p95 sy obS Adin) 0y e Ul g
Slons CewgeaS Yo tON/ha 0,515 45 s9m a4yl sixe

(C,.BPb, 1)) w0351 S5 ;510 g/KE ol o 4y (5 50—

(ME/KE) oS als ) &y Clile 39 0w 9 Hlr g ¢ e Wilownny ComsgpoS 0,0,5° 51 =Y Jguor

BiPbige0 BiPbsgyy BiPbsyo BPby BoPbiooo BoPbsoy BoPbgo BoPby sl
vare® o oaseyst avest ND VYN OAYEC V0VESY ND* C,
Voot aysf A ND VWWENE ey y/¢ ND Cy

ASIA! AN\ YYE° ND Vet ayE AVE™ ND Gy

Ogus LS"“‘ ol oKiws 4.1.3...;5 4 61’5 ojl..x.;‘ J;ls ND*

Ais (&l gime IS 51lo LSD (yg03T olusl yp 00,0 B grlans 10 coiiands aslin B > (glylo a5 lmools

\ Y

%g yﬂy
1BV Olissts /pgs olads /a3l ojgs | ¢
;

=
Ul 2l bazo Cublagy oale o2l Gladg jy ole solilad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O G yol

(ME/KE) oLS 0,Luslis &y Clile 9 0 yaw 9 )l g (6 e Wilounny CanmigoS’ 0,,15° 51 -F Jgur

BleIOOO Ble800 BIPb600 BleO

BOPbIOOO

ByPbgyy  BoPbsoy BoPby b

VA/EE
VEN

VE/A°
Va/ve

Y0
vy/sf

ND
ND

Wil VA/§ AIYE ND

s
Y5

Ve

A ARG
VAIYE

ATAR
ve/ed

ND* G,
ND Cio
ND Cy

VEN! yy/al

35 oodl i olfitws aliwgas (6,8 ojlil s ND”

s (6l gime B 51l LSD (yg031 olosl yy 0o 10 B grlans 10 coiinds dslin g > (glylo a5 slmosls

S o yiwd JB oy -
gy )z g 9 )5 g o0 0aaline ¥ Jouz )0 45 jshailen
oy ylie (1ol g Lol )0 (5 Fge i Cunl i les Ul
S|y o] sl Lo 45 abl abls ST o yiws i3
49 SL (232 sla S (Rl ) gm0 p) 5 A 4
o7 B s e (s Sl el T L
e 5 Jole slaog,S e Vol (1+) Eudls S5
b aslmon 3B 1) Jlargm o hie )b (idls o 4 )l g
2o S g e |y K olils 51 ol Sogll assles
bl Sl 5 s8] a4y azgi b S0 g5 51V 1)
»pH 4 a

35 3 5 S PH il s Js )b
a8l Gl )l mhw )0 Jele sloog 57 e )b ylzgn
bl als cel g asl iolidl jolie Qi c3)b
SBPH (0, YL L Jlgo a5 wis )5 ) Lebl (V1) o), Sen
s 315 5y ol oSS s, o el
e o L plejen o5 e Sl b pla S
PRV RIS LIV SN L S| DS CRRVI ¥ pU Y L S VOS]
2l i Ol3l8 4 00g)l slaS s o BluS 5 pl o p)l8

(Vo) oyl callas yol> slajungh mli b as

: 119V Gliunls /g o jlasds /pasjL 695
- Yl /P> o SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AR\

sl (B 9 2 Giulesl 390 b slens )51~
Sk

SRS Slonny SnrgaS ol jon 4 Ul gy jlrg 08
Wlgs o aS 00 S PH o e [ial38l el w5
O o 3 50 cov |y S w olils i el
2 GAse Jale 1, S pH (038 sags, o Baghaie
S Sy 3 s Sl s Sl S o g
cilas pol> Jiogh malo b aS cuils pgools 4 034l
&S Cwl ] 5l S pols Limgh s fuizes (B) o)l
5 S 02,5 Sl 8 et Sl Eeagia 3,18
S DI (g s Sy S 58 Jols o)l
Sidgh 5 (7)) Ko s Molael .cul )35 56 S o
dele 1y a ey 4 gy L3 51 JT slooasS Lol 5,18
S5 Jobs el 5 S TS Gl s S5
S ol 00,5 a5 W0 )5 (6,8 aml iz g diudly S
SFye G Sl iy S I S Gl oleS
Al il S o oK 518w s el als o
o5 s Hoshyar .o ls cillas yol> jimgh mls b aS
SN iz 85,15 a5 wisls lid —iegh 0 (VA) 35
S G5l Jobs byl g IS wops (ualidl b
Poadls (o yiwd bl BalS 0 (6 Fge (S Conl aindlys
Dgd S o


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

sbS aly y o pu il

R0 5§ g A Sl il Ul atwgy jlgm 0 )18
Hejazizadeh .asl aisls g5 g oS aiu ) oy ke
92 232 plrgm b (deg 0 (1) O—en
|y ol Sl b g 3218 sloals IS Lol oy paslS
g 0 )5 a5 wiogw; aos cpl g ools 13 w090
5 lop IS mraslS 5 e Sl o e 20l e
o 5en g Zheng iagh zuls .l oo o)ls SKolidl as
alS el oo 5l ool aS 05 o)1 51 S 5 (VF)
o g el oa il i sldda iy )y peeolS clale
o Wi o Jole (e g 00t Il Ci 5 S o0 pue
Slaos S LS5 ntoman 55 LS 3 l6 AL salS
AS gy Soilog,l (ole (sloog S 5 S5y S Lole
) S iglS Jobs s et (hinaS] Jobo 5
Sl sl peSheeS” JSis el Yloio g v oo 238
(V) 05800 S )0 (S o lrgn

Rl )0 (g0 i 5 (b Slony SngieS 0 )8
Sode 4350 Sy Wl o0 (nl 5 SuBls oS Ay ) @y Gl
Sladie 10 00l sdalive aslie gl .o Gl a5 lauses Cus
s Basta .ol leol ol 5 oS S o tws b oy
S5 i S Sl e iy (T0) oSt
Cebls pals” Jolge 511 JonS g j000 o SGLS STLnS'g S
L ployed poeedls 5 oy abon 5 uSoiw SIS (s
g Saadat Ll opl o il JT sla gog38l ol
ST sl Go553 05 (25 4 (gl )0 (VF) o)) Sem
S 515 s s bl alS LSl oy L
i b i a |y o s g a sl o L al &,3 olS o
L aS wools i S OB sy Jule (glweg S
D)l cdllae yol> ags s

olS o )Ll O g cdals -

ol oy 2l )0 5 1) 6 Fge A g 008
O 4 lsSse |y ol Ul a8 il i ils 058 j5 s oS

9 SE o yiwd BB o jlade ol )0 jlagm 0,08

g

wee Doy w,«os b).g)ls).ﬂ Wi

S Slomuws CwgeS Yo ton/ha gV ¢ o0 )15 aS g9
i Ve mg Pb/kg 501l 4 sl S5 0 w55
o rmed BB o (e 5 SRR VIV S)IO S sl
5 T it i 4 liss |y o s a5 cul oo S
CoklB 2alS 5 (64— Slony CwgiaS )3 S92 g0 Sune
Jdo ‘_,’_J—l Slge . (VV) cmils S5 )0 0 s o i
o) b L3> o8 b Gl Seaged Slge (39— )l
(YY) o Kee g Tabarteh .own (S w polie sl p
el Il gla o538 )8 a4 (g
S W3,5 (§ S Az iy 9 A5 0y (o s Sl
SHye (1B S iz sla Shs Gl 1o o)l
il as alb SB o 0w gwyiws CoLlB als (o

D)l cdillas ol agsy
CewgaS 0 )5 a5 Cl Gl 5l (S laiaghy Sy b
ol el S Slils rals Jds 4 6t wilens
ol I 55 ol dYY) Gl 0 pgaslS 5 oy il
Slony CegaS 5,15 a5 ols Lti Lol iyl gl a5
el (s B CIE 032 ol o 4 3L (6
el 5 00,5 oo (S 518 QI oS 5 S (lgea ol
39l S o yiwd B s Jlaie o s Co LB nalS
dibaio ;3 (6,4 Wlowy Sl apnd Cosdge azgi L aS
4 (SoS Wilgs e 4 Sl 2 ogdle oS 5 l oS il
Lians (@350 b Wlgi oo el 425l (6,8 Wby L5l
e rod bl el L oS s cdile o0 YL
Slony CegeaS 905 (A &S iz ;2035 > paie
Ay 4SS g olS plde polie Al )0 )l 5 6 o2
(YY) o, e s Moldes o5 428 5 oayol ctwsls oLS
S 5l 13 6 Moy Cegan 85 WS
) 29500 Sl g 05 (oo pal B (s B olic
@l polie (y3lre Laa czge Daeilys 3 5 03903 S 25
3 )lrge 5l eolaiwloly cpl j0 00,5 o SLs JToly g
Skl rals 4 S8 JoSie S 5SS plyeds 0l oo

RCCLINE 3 EECRSUL COWRGH I L PN WK

%ﬁ yﬂy
1Y Gl /o9 6 o /madsjl ojgs | | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

U G ool

e (g yoed CoilB als 4y SLLs SIS cely o ogls
94ty @ Gl 2 yeS A5 5970 4 S ol s S o
CrgaS Yo 10NN 0,15 L lagad 55 y3ms oS o Lt L
0393 bl dtwgy g0 VO Z/KE ol o a0 053l (5,05 ilownns
Wi o SB (loortisS 8 lo Sy aSul a4z gi b o
bl AL ST o 2ard 15 iy 5 5 iy 41 535
sogle las)pe banmmo )3 (g (0l (19,5 (63,5 S
S8 (il Sl golatdl slaair (23,5 )1 )
o 58 SB la T n s 5 6 S Slowy CwgeeS
2OksS 5 e ol o )8 536 508 (g 05 2
58480 Lane ;55 ,Shee il ol (So590s8 0 SLa S
3055 8 (e 2590 (Sl 32 oy 00gll S S
Sl D e 2 5w Oloj Sl 9g o0 Seidn 03 (29w
D55 B oy 950 4050 Jaze 130l 5 SB o oK
o oz (Sogll wblge (g )lims 10 4l 4 4255 b izmen
SR Al CongraS S1395 g0 Sleian )]0 092 (S
3550 g S SISl (o8 13, Ul ai g Jlagm s

D55 5,8 (s

ENESIEATICYR

(2l e pas Jolt B OIS a kS allas odin g
Alas ol o1, g5l ool g laosls cay oo ilSgo L]
el 00 5 Cole

(10508 9 ST
Cdglae ) Ao oo p3Y dg—5  allis odiwngi g
el 5 55,588 00l oy slocoles g (g
LS e cge 4 STl asly ol olT oK isls als

Sl g o JleS (g ol plil gl SUSl ol 113
wless |,

: 119V Gliunls /g o jlasds /pasjL 695
. Yl /P> o SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Vo

olS o,luzle Oy Jlaie als Qj Jloo a4 g 0lS aiy
5,8 —idgh 10 5 (YY) o, g Namgay .ol
FTS A NEIPCEAR St QORI SN
2 5 (YA) o Sen g Afrasiabi .ol coilbs , s>
s rewd CoblB ol ey alldS g 130 4 legh
38,5 0,Lil pgaesls

2 S ;56 50 a5l (6 el dilawy CngaS 0 )8
Ly ol o a8 ol ails ol o lud i oy cdale als
o973 15 s i B s & olioe YL
Sl olS o bl Oy e yials QT Jus a3 S
LAy baS ol ol o g opl o d g JlBa S5
orl 5l eoliiul wislds (6,00 lon CwguaS o5 Syl
s Sl als 4 SLLs SeS el anily oS
).i;‘o @9..»)‘ n.\.ml.s A.H..:‘\) g.);wé\.ubb}ﬂ Jl}tj.))é [
ol.:f 6)5)1.1 U)JB u....J‘)S‘ ).b dre‘_~u u\aLo.ma W}.AS w—ﬂ.‘
02 oS 5 ol sleslaal plply 0l a3 )8 oauol cils
SoS b e () 5o il 8L 5L o o 4y WlgY oo
su&j).v )J AJLM o.\.".w.lj.; »)5_..» — — L DO}H Jl} &_i‘{)o
J.:JJ 9 w‘ 4.a_‘>‘é).| CL.Q.....:‘ °L.5 )b ra}..oolf Gu)....»o u.J;lB
Doy CgeaS 5o siie b L ele glrog 5 jeax 1)
Syl ciplhas ol egh aln b aS asls (g e

Wlony CensgeaS 3,5 a5 05 1 51 (S Shmghy ol s
B s o sime 2lS el el adles 5L (g 0
o bl gady ) )0y CBE 105 izres (S o s
e i G 4 ol |y o (Jlesal S a5 05 ol S
Skl (LS 5 6yt Wy CsgeaS 0 09750 JT 5

)L,l Awgy )l.>9_u )‘ oolazwl OTred G K O (g D


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

References

1. Torbati S. Feasibility Study on Phytoremediation
of Malachite Green Dye from Contaminated Aque-
ous Solutions Using Watercress (Nasturtium Offici-
nale). Iranian Journal of Health and Environment.
2017;9(4):503-16 (in Persian).

2. Joneidi Jafari A, Rastegar A, Farzadkia M, Rezaee
Kalantary R, Rezaee Gozalabad Z. Survey of the ef-
fects of soil type on the leaching and adsorption of
heavy metals (chromium, lead and cadmium) after
compost application on the soils. Iranian Journal of
Health and Environment. 2014;6(4):523-34 (in Per-
sian).

3. Mehrasbi M. Heavy metal removal from aque-
ous solution by adsorption on modified banana
shell. Iranian Journal of Health and Environment.
2008;1(1):57-66 (in Persian).

4. Tabande L, Taheri M. Evaluation of exposure to
heavy metals Cu, Zn, Cd and Pb in vegetables grown
in the olericultures of Zanjan Province’s fields. Irani-
an Journal of Health and Environment. 2016;9(1):41-
56 (in Persian).

5. Baghaie A. Effect of municipal waste compost and
zeolite on reduction of cadmium availability in a
loamy soil (A case study: Arak municipal waste
compost). Journal of Soil Management and Sustain-
able Production. 2017;6(4):103-17 (in Persian).

6. Molaei S, Shirani H, Hamidpour M, Shekofteh H,
Besalatpour A. Effect of vermicompost, pistachio
kernel and shrimp shell on some growth parameters
and availability of Cd, Pb and Zn in corn in a pollut-
ed soil. Journal of Science and Technology of Agri-
culture and Natural Resources. 2016;19(74):113-24
(in Persian).

7. Yu X-Y, Ying G-G, Kookana RS. Reduced plant
uptake of pesticides with biochar additions to soil.
Chemosphere. 2009;76(5):665-71.

8. Shi W-y, Shao H-b, Li H, Shao M-a, Du S. Progress
in the remediation of hazardous heavy metal-pollut-
ed soils by natural zeolite. Journal of Hazardous Ma-
terials. 2009;170(1):1-6.

9. Chan K, Van Zwieten L, Meszaros I, Downie A, Jo-
seph S. Using poultry litter biochars as soil amend-
ments. Soil Research. 2008;46(5):437-44.

10. Hejazizadeh A, Gholamalizadeh Ahangar A, Ghor-

1\

wee Doy w,«os b).g)ls).ﬂ Wi

bani M. Effect of biochar on lead and cadmium up-
take from applied paper factory sewage sludge by
sunflower (Heliantus annus L.). Water and Soil sci-
ence. 2016;26(1):259-71 (in Persian).

11. Biria M, Moezzi A, Amerikhah H. Effect of Sug-
arcane bagasse made biochar on maize plant growth,
grown in lead and cadmium contaminated soil. Jour-
nal of Water and Soil. 2017;31:609-26 (in Persian).

12. Baghaie A, Khoshgoftarmanesh AH, Afyuni M,
Schulin R. The role of organic and inorganic frac-
tions of cow manure and biosolids on lead sorption.
Soil Science and Plant Nutrition. 2011;57(1):11-18.

13. Mashayekhi HR, Baghaie AH, Gomarian M. Effect
of EDTA Chelate and Cow Manure on Cd Uptake by
Pot Marigold in a Polluted Soil. Iranian Journal of
Soil Research. 2017;31(3):405-17 (in Persian).

14. Khanmohammadi Z, Afyuni M, Mosaddeghi MR.
Effect of pyrolysis temperature on chemical prop-
erties of Sugarcane bagasse and pistachio residues
biochar. Applied Soil Research. 2016;3(1):1-13 (in
Persian).

15. Baghaie A, Khoshgoftarmanesh A, Afyuni M.
Crop effects on lead fractionation in a soil treated
with lead organic and inorganic sources. Journal of
Residuals Science & Technology. 2010;7(3):131-38.

16. Saadat K, Barani Motlagh M. Influence of Iranian
natural zeolites, clinoptilolite on uptake of lead and
cadmium in applied sewage sludge by Maize (Zea
mays. L.). Journal of Water and Soil Conservation.
2013;20:123-43 (in Persian).

17. Sharifi M, Afyuni M, Khoshgoftarmanesh A. Ef-
fects of sewage sludge, animal manure, compost and
cadmium chloride on cadmium accumulation in corn
and alfalfa. Journal of Residuals Science & Technol-
ogy. 2010;7(4):219-25.

18. Houshyar P, Baghaei A. Effectiveness of DTPA
Chelate on Cd availability in soils treated with
sewage sludge. Journal of Water and Wastewater.
2017;28(4):103-11 (in Persian).

19. Zhang X, Wang H, He L, Lu K, Sarmah A, Li J,
et al. Using biochar for remediation of soils con-
taminated with heavy metals and organic pollutants.
Environmental Science and Pollution Research.
2013;20(12):8472-83.

20. Liu T, Liu B, Zhang W. Nutrients and heavy met-

%ﬁ yﬂy
1Y Gl /o9 6 o /madsjl ojgs | | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

U G ool

als in biochar produced by sewage sludge pyrolysis:
its application in soil amendment. Polish Journal of
Environmental Studies. 2014;23(1):271-75.

21. Farahani N, Baghaie A. Interactive effect of Fe and
Pb on decreasing corn Pb availability in a Pb-pollut-
ed soil. Journal of Water and Soil. 2017;31(4):1187-
99 (in Persian).

22. Baldantoni D, Leone A, Iovieno P, Morra L, Zac-
cardelli M, Alfani A. Total and available soil trace el-
ement concentrations in two Mediterranean agricul-
tural systems treated with municipal waste compost
or conventional mineral fertilizers. Chemosphere.
2010;80(9):1006-13.

23. Moldes A, Cendon Y, Barral M. Evaluation of mu-
nicipal solid waste compost as a plant growing media
component, by applying mixture design. Bioresource
Technology. 2007;98(16):3069-75.

24. Zheng R-L, Cai C, Liang J-H, Huang Q, Chen Z,
Huang Y-Z, et al. The effects of biochars from rice
residue on the formation of iron plaque and the accu-
mulation of Cd, Zn, Pb, As in rice (Oryza sativa L.)
seedlings. Chemosphere. 2012;89(7):856-62.

25. Basta N, Ryan J, Chaney R. Trace element chemis-
try in residual-treated soil. Journal of Environmental
Quality. 2005;34(1):49-63.

26. Saadat K, Barani Motlagh M. Influence of Iranian
natural zeolites, clinoptilolite on uptake of lead and
cadmium in applied sewage sludge by Maize (Zea
mays. L.). Journal of Water and Soil Conservation.
2013; 20(4):123-43 (in Persian).

27.Namgay T, Singh B, Singh BP. Influence of biochar
application to soil on the availability of As, Cd, Cu,
Pb, and Zn to maize (Zea mays L.). Soil Research.
2010;48(7):638-47.

28. Afrasiabi B, Adhami E, Owliaie H. Effect of bio-
char produced at different temperatures on cadmium
availability in a calcareous soil under different mois-
ture regims over time. Journal of Water and Soil.
2016;3:811-21 (in Persian).

29. Baghaie A. Effect of tire rubber ash enriched mu-
nicipal waste compost on decreasing spinach Cd
concentration, a case study: Arak municipal waste
compost. Iranian Journal of Health and Environ-
ment. 2017;10(3):401-10 (in Persian).

: 119V Gliunls /g o jlasds /pasjL 695
. Yl /P> o SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

A\%


https://journals.tums.ac.ir/ijhe/article-1-5967-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2018, Vol. 11, No. 2

&

G

HERLTHAND ENVIRONIHENT

Original Article

Effect of applying Shazand municipal compost waste and Saveh
pomegranate peel biochar on decreasing Pb availability in soil and

AH Baghaie”

Sorghum plant

Department of Soil Science, Arak Branch, Islamic Azad University, Arak, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 12 March 2018
Revised: 9 June 2018
Accepted: 11 June 2018
Published: 17 September 2018

Keywords: Soil pollution, Soil
remediation, Shazand mu-
nicipal waste compost, Lead,

Biochar

*Corresponding Author:
a-baghaie(@jiau-arak.ac.ir

Background and Objective: Today, landfill management of municipal
waste and soil pollution with heavy metals are major environmental
problems .This research was conducted to evaluate the effect of Shazand
municipal waste compost and Saveh pomegranate peel biochar on
decreasing Pb availability in soil and sorghum plant.

Materials and Methods: Treatments consisted of applying Shazand
municipal waste compost (0, 10 and 20 ton/ha) and Saveh pomegranate
peel biochar (0 and 15 g/kg) in a Pb polluted soil (0, 600, 800 and 1000
mg Pb/kg soil). After 8 weeks of sorghum planting (Kimya CV.), the soil
physio-chemical properties and soil and plant Pb concentration were
measured.

Results: Applying 20 ton/ha municipal waste compost with 15 g/kg
biochar increased soil pH by 0.4 units and decreased soil Pb availability
by 11%. The similar results were observed for the root and shoot Pb
concentrations, when the same amount of manure in a Pb polluted soil
was applied (1000mg Pb/kg soil) that decreased the root and shoot Pb
concentration by 1.8 and 2.2 times, respectively.

Conclusion: The result of this experiment showed that applying Shazand
municipal waste compost and biochar can increase soil sorption properties
and decrease soil or plant Pb concentration. However, the role of these
organic amendments on supplying plant nutritional needs cannot be
ignored.

Please cite this article as: Baghaie AH. Effect of applying Shazand municipal compost waste and Saveh pomegranate peel biochar on decreasing Pb
availability in soil and Sorghum plant. Iranian Journal of Health and Environment. 2018;11(2):157-68.
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