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Fig. 1 Location of sampled points in the study area
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Table 1 Descriptive statistics of metals concentration and some of the surface soil parameters in the study
area

Standard Coefficient of

Variable Unit Mean Minimum Maximum Median - L.
deviation variation (%)
EC (dSm™) 0.15 0.07 0.96 0.13 0.14 90.68
pH 7.17 6.72 8.02 7.48 0.85 11.82
Organic matter () 1.54 0.82 2.19 1.43 0.35 23.11
Equivalent CO; ) 34.47 18.44 54.00 35.88 11.83 34.32
Cd mg kg 0.96 0.38 11.25 1.94 1.45 146.57
Ni mgkg) 243.53 154.88 358.13 205.31 58.21 23.90

A D, Wlg e Jlade mali8l plas cowl olpl
Al o als )15 Gl bl o adas g oS > 4
poredls goae polas oby SaSTy b alin (> 04
asdly wlSail () 0l s Sl o o B o S
30 y—aie cpl cdale Sl STy, () o) a]
Sormt sobiie o515l g 009 Vb g3k 9> b 55 S
2 P Glail g (Jarmme Jolge 0usi 4 g5 b .aiS oo
U Sloaaliv iz (pamesls aile oS ol3ls clale

.(Kabata-Pendias 2010) <ol Uil 6 s>

oS sl ez Sl ye (o Sle jgdome (a3l polie
POIV = g MWWV sy JSo 5 pouesls —aie 9o
polie a5 bl Ol ks 4 ax g5 b a5 ael cewons
Js3JmL8 Gl (st sl opite 90 (0l g0
powedls clale anaig (¥) 5 (V) Gl S il oo
OO o3 o0 ol | addllaes g adlate jo IG5
mg/kg) al> 5 Jlo—b Caand [0 poeslS Jlads
poaadlS lade (V) S 4y a3 ol cdwlie (VINVY
Sl bl 5l 5 G5 Joi Caad o
S jlacome Cbliz Glojlow by 0ot 5155

'vaAa ULA.&M.Q) £ O)Loafa o 0,90 “?;‘ L 9 M)lé.o.?bo

L 4


SAMSUNG
Typewritten text
324


ARIA

o 4515 GLLI S5 _Sogll sanay

L 4

L 4

jlaeme Sl eaiasgLis 3 slajiagy gl
Gl Bl Lo s lon s &l IS Cgllaol
o= s .(Moslempour and Shahdadi 2013)
G5 (Soop ;0 peresls g K6 cdale oS ols
o BL oo Caw laii o) Jlade o 5 e
ol atw S oyl cdale 5l Gl 15 A b 5 o8 8
S o S Sl gunaiy allhas .o |
als Hlas ol 5,5 Hlegw &l 15 Syl o
95 o 1S )l ipgesls DIl Jlade (:S0ke a5
Jobs s | Gl 9 il | (Sl 31 5 e e
Shbl e v s S o wlils lade ol
ol g aibaie wlide JLSle 4 41315
03ld s L 0,5 Hlows ails 1S 0594 gl
5o a8 Selxl slaings (Zamani et al. 2017) ol
Kby Ll grio glacudled SonVT Jwisls 0,50
4 o Sl gl IS GLLI cla S oS
S g9, p oodplxil axlllas 0iog 009l pgrasls
eV Clall a5 was e Lt e &l IS Sy G LI

S 50 p3edlS 5 (53, ey 058 (S S35 S
.(Al-Khashman and Shawabkeh 2006) s s 35>

5§ S sbdiges o pguesls hale (Ko —iagh o
45 5 39 Sl 45,5 BLLI s syzge (LS 5
551590 ol gble yo o bl polis 5 5V
a0 50 6,58 axlllas o (Isikli et al. 2006) 54
Seaboiley S sladiges jo a5 ad ools Lis
5 89y s O S Glor—w A58 S L
Al-Khashman and) o5~ gl 3 ps a0l S
$9y 3 s—iRyh wp oS o (Shawabkeh 2006
Olyd a5 ol sanliis 5 plxil logw Caio Jle g0 F
o LS S5 el | K SIS ol s
I slaoa¥l 5l (Kon 4 0351 £5)5 5 poeesls
Blbl 5l pr (595655 sl sl g ot Cgmnno
Ogunkunle .(Baby et al. 2008) s,l35 o > 4 355
G5 Slbl e S ol las (2014)
Ogunkunle ) wloatosslT paresls 4 Tyl loges

2014

51°32'0"E 51°32'30"E 51733°0"E
uf
Cd Parameter
30°31°30" N T HUOn 11AEeR . [F30°31'30"N
_— Low - 0375012
3l o el IS
30°31°0"'N - [F30°31°0"N
ooooooooooo
5 5 2
T T T
§1°32°0"E §1°3230°E §1733°07E

anlllaosgo ailats 1o poresls ganaigy Y S
Fig. 2 Cadmium zonation in the study area
aibhio oo 1) pig GSL o psedls clilé ax S
lasrie 5 Sl jlaws (V) S5 50 39250 guli olsS 4
Lol cl S yo pmie cpl cdale jlxe w51 50l
2Dl (8L el 4 azgi b a5 dgei 4z gl Wil
YL polas (g5l S (60,5 4 a5 Jlos o
cOlonw aulgs o dilize sla s y91 8 Judow pomesls
losS 5las 5l s eolai ! g adss L _wg o3
3 ol ailaie Jlad xS 0500 53 (lasd
Oezed s b aisly o ol SUyhs Cdlse Wiy o
e e ds Wilgiie an Il g2y 5 2 ol i
Zamani et al. ) wsb A58 Jlai jidy 10 peesls
poesls clale Sl a9 b aslie (gig, ,0 (2017
IS lade a5 ols ol ol casllass g0 slo S5 o
Do Llo 1) Jlade 5 s sa i (6o pdigad 3blie 4o
axlllass ;g0 Sl S )0 pawesls clale S STy,
(7) S )3 a5 jsbjled g 039: JSi 5l oS 02 b
S0 paigad bl slas o S5 cdale 59l oo cdali o
olesle Jaw o5 ouls (5,155 o lasbiws |5l 5 g oas
Al 15 cplpl o wl lpl s jlase cblas
32 U5 Sy 55 53 ol ol il oo (o

5103207 s1°3z30°E s1e3y0E
Ni parameter % ;‘E
30°31'90" N-| T High 268346 [-30°31 30" N
. Low  214.082 L ] o
et e a5 C‘
_—
. w5 -
210N . - I
30°31°0°N . L] e 30°31°0"N
-
-
515 03 06 o5 iz
51°32'0"E 51°32'30°E 51°33°0"E

axllacs ygo adlaie jo JSG5 (gamaig -V SO
Fig. 3 Nikel zonation in the study area

'yaa ULH...\A) ¥ o)l.o..iv o 0,90 ‘;.;T eI 9 M)Jam


SAMSUNG
Typewritten text
325


L 4

Syro 5 Olilex,

Yy#

SVl CBale 55 g o adgs sl 4
Wil )0 g Sl oo i ddlaie Gl S o S8
g5 o Al IS LI > si o (55,5Lt8 Y5 amme
@ S5 shsslen 9 SUjlas 58 o) I 2,
Moslempour .o_ib oLl S13é o oy sloail>
s ol Segll oL, 40 (2013)and Shahdadi
oS Sl ke a5l Gl lewes il IS Gl L)
W, GS LAl s culledax s o)
Al-Omran .(Moslempour and Shahdadi 2013)
5 Slonw glaails I 5 Sy SLLI s (oS lils
Wl S sl o g Sl S ples ol s
(Al-Omran et al. 2011) &s,5° 5,155 Y+/Y mg/kg
ol a8 GlLbl s Sl ol cdale il bl
g 5 20,5 518 ails IS slacodlad ass
O gy 9 SB o S Sl el ol oo
sls olis gl Lé o Wy Glepw al5,15 SLLI LS
30 S ol s L;ojﬂ el o lo—w 4518
Addo et al. ) oy 5 ,I5 Gl,bI LS i 3 S
695 Obouw A5 el 36 ) 102012
3 Olowmw A5 4y e Jloms jo glaslog, Gbg,
e oas VT Ll e g 90 g y0e5 5l 0L 0g0

(Ameh et al. 2011) o 5,155

O S a4 S Sogdl ke s gy
L oadbio ol jo 3ls eolile aols adhic SO
Sy aunlio ddhie ] gl p 3940 slalasliul
olosls Lo g 0id sy 55 pamedls 5 il py0lie
YIA mgkg 30 oo pa ol pl Cgjlame cbilax
Syl cbliz g (65,525 52,5 sl
Sgmisgo ooalie (Y) JSo 45 a5 jsbiylan oil oo
03— (5l paiged blis 5l a0 pawesls clale
cblix losle b g5 00l (e jlme v 5l 5 e
aS o] Cusal 3l aSS ceul ol a sl
e 15 BLLI as) 6n)lS sdas Cood

ibos 65,9l Tamls
g WV polie ol pl s jlase cblis eyl
lyp IS o )lalbi—ul polie ylgicas 1) 0 mg/kg
O Camjlame cblis g (65,0laS slas S
cdale ggeme s aS ol lis Lol egh wls 0,5
o A58 sladigas plo ;5 ol wsay IS
cblis leslw gl bl 1 5V Sy zosly
I ol sl
oa VT 5b Sk Les saiceils 1 slo 45 gas
ol S5 cale 25, YUy i3ISl 5l oo pite
e Slse (5518 o o | (a3t 4 295 52 9,00

ol g SV

IS5 5 poeedls b S ploard Gl el )y (1) (Nowon o po -V Joor
Table 2 Correlation coefficient of chemical parameters with Cd and Ni

Variable Cd Ni pH EC ocC oM CCE
cd 1

Ni 007 1

pH 20.02  0.13 1

EC 0.02 005 ~020 1

ocC 008 006 018 006 1

OM 008 006 918 006 100" 1

CCE 0.18 007 "92  _015 -003 -0.03 1

CCE: Calcium carbonate Equalent ; OM: Organic materials; OC: Organic carbon
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Table 3 Comparison of mean concentrations
(mg/kg) of metals in soils surrounding cement
factories in different parts of the world

Ni Cd
Refrence (me/ke)  (mg/ke) Country
(Lafta et al.
2013) 5.90 1.70 Iraq
(Schuhmacher .
et al. 2002) 0.004 Spain
(Al-Khashman
and
Shawabkeh 5.00 Jordan
2006)
(Al-Omran et Saudi
al.201n) 2700035 Avbia
(Zamani et al. Iran
2017) 23.22 8.81 (Bijar)
Darivasi et ) Tran
58.34 0.36
(al. 2016 (Neka)
Rezaeietal. ) ) |3 Iran )
(2016 (Qayen
Moslempour )
and Shahdadi  127.10 122 10
’ ’ (Khash)
(2013
(Khwedim et
al. 2015) 112.80 0.10 Iraq
(Addo et al. ~
2012) 245.26 Ghana
(Sielaff and _
Einax 2007) 2.81 Germany
(Mandal and
Voutchkov - 5.24 Jamaica
2011)
This study 243.53 0.96 Iran
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Abstract

Cement manufacturing can be an entrance source for heavy metals to the environment. Hence, the purpose
of this study was to determine the amount of pollution of heavy metals, cadmium and nickel, in the lands
around the Yasouj Cement Company. For this purpose, 61 soil samples from zero to 30 cm depth around
the plant were randomly sampled. Some of soil properties and total concentration of Cd and Ni were
measured. Kolmogorov-Smirnov test was used to examine the normality of the data. In the normal and
abnormal data series, kriging and IDW methods were used to prepare zoning maps. The highest
concentration of cadmium was observed in the northern part of the plant (11.12 mg/kg). The results of nickel
concentration zoning showed that the amount of nickel was highest in the sampled areas. The levels of
cadmium in 10% of the samples and nickel in 100% of the samples were higher than the standard values
reported by the Department of Environmental of Iran, and this indicates the risk of accumulation of these
metals in the soil and pollution of the cement plant. Generally, high concentrations of these metals in soils
around the cement factory showed that the pollutants are as a result of the different activities such as material
processing in the process of cement production and the movement of vehicles around the cement company.
According to these results, it is recommended that environmental preventive measures be taken to reduce
the emission of pollutants in the cement production line.

Keywords: Cement Company; Environmental Pollution; Industrial Activities; Zoning.
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