gy dllie

(AY=1+2) V€Y olo)dT (i o 3koud P 3lgz 9 ot 093 (omm § Tamo (S59095C § pole

98 Jomo ST 58 (IS8 189 P9 o2 gu) o D8 CAlE ()
ST Sl L 31 skl b bl pw (S 6% A3

M Guee
m.kargar62@yahoo.com
'6)[&&1‘56 f""’@
AVNYINY @by G, AVIVIYG :cdl o &b

oS

9 oM Srre ez @515 Gl Sl 0o 1SS Glnl s st bl ST 50 6t e b adg ogeu 1 BUB g d
@ ormb Sl pisST 4 6l o ) Bk 5l e DIl o555 el 1093 5 50k ) Caenl T oad adgi sla Al ol
(955 w0y ) oS SISl (S LS (pnd (Badod (pl 5l Soe el (ans S sla SIS (et ) (S e S o
3k (oo Ol 55 Al o8 oo S s (USS e

olSis 3l oolil b olStolesl ) 5 00,5 (550 @z VYAF Jloo ;5 (508 allyj 35 Jome 5l S Wiged Vo j5laie (o s omy 3 (99
as IBM SPSS statistics 3 EXcel a8 o, 5 o )bl slo KaSS b s o0lo (o . 5JUT CoNtraa 700 o5l wi
Sl e 5 (CF) (Fogll 152516 (slo (asls slanlllas 550 ailate (Sosll e s ez 285 )8 el 5 228 9,90 YO
23,5 oolazul (lgeo)

AL Olien 5 Sl x4y Loy Gl (72085 (xlas 05,5 bgyye (Sogll 552516 e ity a8 ol (LS b ile asdly
el Cess @ Y LY (s 09,8 518 (sl (lgeo) (Sxall e

00 (55| oz sl Wiged s 5 035l Lz g 009l (oS Dl ) 09,5 8 ouds ool (Slo (w2 & Az b 15 S A 9 Cny

Wl a5 15 ool oS b esgll i LIS s s

Syl glo als (S Sogl wl; 80 Joee i l3ls s gandS s o3lg

ul):l s)ls}f.w a(_g)ls},.w p.&? ol&asls abJaﬁm fa}l.c sasliils [rusvwey; Lo (e g |a91.c es)f )[ﬁ.&.}lo -y


mailto:m.kargar62@yahoo.com
https://www.google.com/search?q=CONTRAA+700&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjN78Kn7pHcAhUSPFAKHepTDxwQ7AkINg&biw=1366&bih=634
https://www.google.com/search?q=CONTRAA+700&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjN78Kn7pHcAhUSPFAKHepTDxwQ7AkINg&biw=1366&bih=634

J. Env. Sci. Tech., Vol 25, No.9, December, 2023

Investigating the concentration of heavy metals (lead, chromium,
zinc, nickel) in the municipal solid waste landfill of Sarayan using
pollution indices

Mahdi Kargar "
m.kargar62@yahoo.com
Ghasem Zolfaghari?
Admission Date: March 13, 2019 Date Received: October 11, 2018
Abstract
Background and Objective: Ways to produced urban wastes is concern in most urban areas of Iran.
Increasing population density, industrialization and the amount of waste produced are of great
importance. The introduction of heavy metals through urban wastewater into natural ecosystems,
especially soils, is one of the most important environmental concerns. The purpose of this study is to
investigate the concentration of some heavy metals (lead, chromium, zinc, nickel) in the soil of landfill
site of Sarayan.
Material and Methodology: For this purpose, 20 soil samples were collected from urban landfills and
analyzed in a laboratory using Contraa 700 atomic absorption spectrophotometer and then analyzed by
statistical techniques and Excel and IBM SPSS statistical software version 25.
Finding: To determine the contamination of the studied area, contamination factors (CF) and land
accumulation (Igeo) were used and the results showed that the highest amount of contamination was
related to surface-level chromium and the lowest was related to surface water and the amount of
earthquake index Igeo) was found for chromium metal between 1 and 3.
Discussion and Conclusion: According to the study, the chromium metal in the slightly infected and
highly infected classes and other samples collected in non-infected classes of metals were slightly
contaminated.

Keywords: heavy metals, landfill, soil pollution, pollution indicator.
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3- Contamination Factor
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1- biological magnification
2- Geoaccumulation Index
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Table 1. Common sources of heavy metals in urban landfills (16)
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Figure 1. Study area (Sarayan)

G0 0 Aged 090 T bgloe v b L diged o g dgd diges ¥
Ll VY% ole (63 55 bl (liw e allyy (93 Joee (S ]
bogi o dged 51 S0 0 335 oo &5 Sl SO 4 0¥ 235
5 o Al 88 oo ¥ S5 4o s 5 o GPS ol

ol 0 00,91 (5,18 diges (Ll Curdge

Sl 2 diged Glepllm] g culuw
5l S0 oefie DBl (S B oy sl
) oobel Ol st Glasilony (8 e es
Wges oSl ;o 3l g il Vo slaws (oo S 5l bolas
S slo digai g yio olo oY+ o 0 e S sla

BY 4ol 2 5l g cdloy gy c8lo Yo-Fr Goc 1o dec

Google Earth

Google Earth (gl o lgale yguai yo (5,10 4505 bl CarrBao 9 (g s Allj 90 Jomo —¥ S5
Figure 2. Landfill and location of sampling points in Google Earth satellite image
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Table 2. Classes of land accumulation index
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Table 3. Evaluation of heavy metal pollution based on pollution factor
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Table 4. Descriptive statistics related to the concentration of heavy metals (mg / kg) in the study area
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Table 5. Distribution of heavy metal concentrations in the soil of the study area using Kolmogorov-Smirnov test
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Table 6. Values of correlation coefficient of elements with Pearson test

S | s | S| S P9y | P9S @ © b ylyly
| b o

\ COYYA | e oy

) SIOVE | IRAYE | s peyS

\ JEAD | = NAA | IR | e py S

\ CVEY | S NBO | AOYEE | oYY | e S0

\ SYEN |NEE | S VAR | Y | YA | e S

\ S N Y Y Y R B L A T R

R VLY 7 N VPRS0 (/2 A ERYAVA S v £ Y ROVIY L S | A 1 RSy

adlle ,o (2013) Nwankwoala smadi Akobundu
Pl )2 53 (s paed Ay o8 ol 50 SILS's 095 o e
s Sogdl giS ulul a5 655,S evalie g wisls
@ S pgaadlS 38 4y bgy e xbaw S 0 Sogll 5o
2017) ()|, See g AMOULT ol (V) il (o l3l6 poLus
2 b e LS 5o S Sl Sogll bl
255 pslie Jsii o Lossie jsbo 4y 5 ol ol ol Jlat
ol s anlllas 0550 0dgdmme 4o (pSiw Sl (gl (Sogl
poedls < S| < LS < 0 pr < (g5, < g5 < S
b S o jate o i Sogll ,eS6 ulal i as el
(22,0 YIAN) IS5 jaie 0 5eS g (auo,0 BV/AY) poaasls
Olils b S gl diged Sy Dbl Grizen Bl e
- oo ssia 5 oS (Sogl 1 ) adline o5 Bolie )5 (S
5 ot plowl alie ol ipgls azgi b oulily (F0) wil
Sl Sl e oy it bl b Al 8o ol
o paie (nieS 5 (VP MYIKY) (b 05,5 bgeye

il oo Sl3lE Lo & cas (417 MYIKY) (xlan

S oPT B leslhi—wl b (Sl ol )l

(Contamination Factor)
sl ms oo lis 1, (CF) Sogll 951 ol ¥ Jgo
dilaie 0ad (5,00 Wiges slkaliim! el o Syl 551
O3 Culu oS saase lis g adl o) 5l S dslllas 550
S35 CFS )Ssgll 5l iy a2, 8 ol s 4l
sob 4 el ol ools L £ Jga jo a4 jghailes o)le
035 i 4 oS I3 sl Fgll g5 olie busie
HSB ke it crlply a0 e < SIS < 6, <
e a bgpe Ol (neS g (b 05 bgpe (Sl
b g es S s Sogll oSl olie ool b
Wged ST 45 am3 (oo (Lt p9)S 5B (gl axlllas 890 dilaie
I3 gl b ools soles i yls 518 lawgie Sogll (IS o o
280 (oo Ol (as g (Frhaw S 50 S5 g e (S
Sy a8 I 1305l 5 oS (Sosll LM o L aiges a5
il b ools 700 5 Lawgie Sooll ails bn ools 70 (s, 5
oo Sl jeam il sdls plaisl g5 4y 1) oS ool
65,9k el g allj 83 Joro 5l ol aul s 51 (AU wilgs
o e I3l 51 Yl e Jals ol Jleis! & o5
Y wiz cole o ks ool cl (595 9 S5 ep9 S o
Gle Lo 15 T wsS riman g Al 55 Yoare DY games g

35 o oolial A5 @ f5 5 S




e g 5,18

VoY oo ,3T IS 0 ylaih conmn ) drammo (558955 9 pole V5

Sy polio— ¥ Jouo
Table 7. Pollution factor values

). ) A N4 4 A t Y Y \ ol | 0 ylois
ARY AR <IYY <IYY AR AR DAng AR AN AR b

<IYY AR <IYA <Yy /Y- Y4 <Yy <IYY <Y It (Shos e
Y/X- N Y/ AN ANY YiFt V/AA \IgY VoY VIV daw

VAR Vi VYO </ </A VIA- YIVY - IVY <A -1q¥ (Shos =
<5V AR ARY 7Y -IfY </fA <IAND RINN I </ b '
AA < I#Y NN V/oF - /fY SArd Ve AR /% QTN shes S
<[AA < [AY V.Y \TARS <IN AR AN VIV /44 <[AY daw

+/44 VY. V/¥a VIYY V40 \IRY4 < [AY </AA </AQ <IAY (Shos 6

Sl Sogll v, ,0 (2017) Confience Muzerengi
i oS ol les psi 6l 3T 0 M e Gl bl xhau
S ey 5 (Sogll 555 el 1 4155 350 Slo Aiged
G55 @2 p3)5 9 S5y e 3B L S (Sogll 5550 50 Ll
Sl ouis cvmlie S C.Ia“x L (Igeo SO) ‘5?;)5”
Sy 5| anlllas 4o (2015) Abdelwaheb Aydi .vy)
550 |y g s Al ol S 50 (S l3ls Sogll
e a3l 5 (CF) (Sogll )25 Jlade 5 ols 18 L5
9 Ni ‘Zn ‘CI’ ‘CU ‘Pb )19 L)M.M: )o ‘) (Igeo) éwbl
S iges o ols ylis lgeo 5l Jol> gl .o,5 acul=e Cd
59y cumo ‘l°5)5 U"i""" ul/.ls 6LQ,J¢.LC )..o..)l}.o ‘j‘hﬂ LgL:a
S Jo 50 0,5 (o )l (Sogll sl (IS o IS5 5 oy
Sogllaids o mhaw S diges )0 pgredls 58 clale laie
Ol Ol (o0 00 ploxil i slo Ghagy 4 4z b onlply
b 5o (lgeo) (Sl (e (aSLE l5n 85 55 ol ysb
ool s YUY G g8 518 (6l ol (0 Al 30
50350l (e g 009l (oS Slilo ;5 055 58 il (2 a8
&y a.>5J—| el NS o Slls sals 6)5] roz sl digel ple
&l 415 15 gl oS

SR = B an S 31 o3l b FoglT ol

(Geoaccumulation Index)
il S o S D3l (Sogll o (s 15 o3l (sl
Sad A Jgdz jo 09 oo oolail (lgeo) wolal e
el 0sd 00yl (S ae; paSls eluly (Sl
= IAYY o3L o Dl3l8 den (gl (Silil ae) ol 1Kl
ool 5l P S s o LS aS 00 yuaie YIVES
S S as J o wisgs eyl a6l diges sla
olie . ail 659 Jawgie [ Sogll WIS (gllo Lalfws! 51 Koo
oles S o amae i o 8 (sl S e
W S 5 oogll i LS o end gyl aiged gl oSl
Wged duoyd Fo aS Bas o L pg,S 518 Holie (S 0) el
M 5w Frogangdl LS B ongll oS L 5 b
QLS g5y 5 S Dl 4y bgiye olie o )ls 8 eagll oS
039l1 o S ) 0 (g9l ez (gl Wiges (aled w0 o
85 055 ol sshnl Ol e Gl s 58 eogll (oS b
350 £9,5 < IS < (555 S e 33 sy I geo jolie
P Oml s oYl a5 ol s lgeo a3 ls & g5k &
5 P9 @ baye cuiy 4 oL S Sud 8 e




VoV e (180 Jomo S8 0 (USG5 59«95 e ) (o OIS Cale (o) 2

(Sl o 2L pplie —A Jyur
Table 5. Land accumulation index values
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