AY lg =S 0 sl cpiamy 0398 (Camy ) umo (S59190T 9 pole

Sl (Sl O ye8 DNV yoxt 30 s D318 o boowts SIS g slado (w9

SIglis” 4o

"oty b dgows

MSET R

Ghavidel@uma.ac.ir
L .
Tag)¥eb iltake O, Lo

QBN IYA: by b QBNIYY redl s g b
onSs

Slr 095 w5 loanie 2als 5 solal aslie Jds & e 50 0 )l5 (AL oa) @o laghs; o ) 1398 5 dlw
5 SB (ol el wil 9,0 (S8l 5 Gl (VL polie ol ol &5 i o Iy ol gzl ol psles
D 5o Syl

5 35500 (e LS pgradlSTes s (555 o8] polie Jolome s DTPAL (6550 lae LB (S polie Gz cnl 15 1 omy 2 0b9)
Sl Juliul b g o o Foslil Sl isd 5 BLST e d o5 0t Al il du 3l ondiangd ol ) bap LS Conax 5 USS
s dglie Lag 38 sl o il 5 jolic opl (Sanyl o Sl

b oyeotas LB USE & LVYY (Jsloe US54y anllans g0 SI5ls S ggomme 5l 1o/+) goome 4o a ol olis b laausly
e Tt IS et oMl asdllaes yp0 o diged dus Cyt 5l 01 s BB é g ,Sus JIS! 4y ZAASY s DTPA
pS5kS 2 o5 ) OBLST laalbaias i 4 ol 5l am 5 0g (FUVY od St (55 0 ,50LS 0 0,8) (eKiwlild IS ggame

il 13 (VYR o Sis 3 p,5 S 1 p)9) oyf S iad 5 (YAFY oy (i3 56

Oyl edwad )l e gadl ol3T o8ty ¢ oo )l axly (K56 g gz o Stmgy oKl guae -
(2L Jggmo)™ 03l l sl csko )| Bioee oRiils S wiige g pgle 09,5 JLoliwl-Y
Ol @S ol oRKidls S wiige 5 pole 09,5 JLoliwl -V

Olnl e )l e o )| Baos olBisls S5 pwiige 5 pale 05,5 jLazils -F


mailto:Ghavidel@uma.ac.ir
mailto:Ghavidel@uma.ac.ir
www.SID.ir

salanar o) sladiged o luilinl b awslie ;o (o Gladiged 10 e 5 (59, Hlaie og Y Judo 4 16 S amms ¢ Sy
L b3 A5 Comor awlie puioman 0855 )18 w)lo 1) (65,0laS ;o 0 5 el a5 Slicul coaS 05,5 ;o aslllaes jse
aslss ol o Slacgsgases b (55,0laS ;o ooyl 00,5 g as,ls 1,8 B 09,5 ;0 o rdisel jui Hlai ol 5l as ols las beolaslwl

O


www.SID.ir

J.Env. Sci. Tech., Vol 20, No.1, Spring, 2018

The Investigation of Heavy Metal Content and Their Chemical

Forms in Tehran Sewage Sludge for Agricultural Application

Sumayyah Naji Rad"
Akbar Ghavidel**

Ghavidel@uma.ac.ir
Hossein Ali Alikhani®

Ali Ashraf Soltnai Toolarood”
Admission Date: April 10, 2016 Date Received: January 18, 2017

Abstract

Background and Objective: Among sewage sludge disposal options, land application is more
preferred because of economic benefits and decreasing fertilizer cost for farmers. However, if sludge
has excess amount of heavy metals and microbial infections, land application may lead to soil and
environmental pollution.

Method: In this research, the amount of total, DTPA-extractable and soluble forms of Fe, Zn, Pb, Cd,
Co, Cu, Mn and Ni and population of coliform bacteria were determined in the sludge samples of three
different sewage sludge treatment plants including Shahrak-e-Gharb, Ekbatan and Shoush and the
results were compared to the world pollution limit standards of these metals and the coliform
population.

Findings: Results showed that 0.01% of all metals accumulatively in sewage sludge were in soluble
form, 1.32% in DTPA-extractable form and 98.67% in other forms, which are unavailable. Shoush
sludge had largest amount of sum of eight metals (39.73 gr/kg dry sludge), Ekbatan sludge (28.42
gr/kg dry sludge) and Shahrak-e-Gharb sludge (22.95 gr/kg dry sludge) were the second and third in
the rank, respectively.

Discussion and Conclusion: Because of high amounts of Zn and Cu in the sludge samples in compare
to the standards, the samples from all the treatment plants did not categorized as the exceptional
quality which can be used in agriculture. A comparison between the coliform population and the
standards showed that in this regard, sludge samples were in B quality and there would be limitations
in their land application.

Keywords: Coliform, Environmental pollution, Sewage sludge disposal, Wastewater Treatment
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Table 1-The amount of pH and EC in the studied sewage sludge samples
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Table 2- The amount of nutrients in sludge samples of Ekbatan, Shahrak-e-Gharb and Shus sewage treatment

plants
PR (o2, yao powLy by Sowd | gy | oS
O | Jokmo | (Jobd | Jakme | Jobs | Jolxe | (JobS | Jokmo | S 55 S .
O diged
o
Pl 30 0,5 o o0
\§ $f. $50° | YVV. | AYE yay. Y | vos. | ov-.- O/ Yo RERY
Yy V0. | YYA | YAYY | vsa | AAYS | V.Y | ¥YAL | ey OIAY VEIE | oyt S e
A | YeAe | YA | VYEE | YAD | VAYY | AS | Yvee | siof /v YAID et

ML) adiges 5 (w3l ladie

Sdigel o a5 wad oo Glis (V) Jguz) odd (5500 paiges sboolliny! OBz [0 aslllas 5)50 (pnSKiwdll goome lade

(g OMBB 1o o i S Jlake 5 i 9 9,10 092y e lE game Jlade blod 1 (g lo cime iglis LS ]
SBLST OBy 5 sl Bolo nSwlild Jolome S 3550 40 £ad90 (pl (S 3929 () b o cdmlie BLST g e S s
rl0)lo Goed g 08 Sped (o Gladisel b o5 4 (g)lodae DgliS g 009 el Jolone JSB ke (n Bt 1l

g oo 03l jui Kl (6,50 lac LB SS 5550 ,0 Corsg


www.SID.ir

Y B, WL IR S RO ST [T g PUR. 355 | L 9 P RV-PRpwE e

O Grdiges yo Sl IS o beouds JSUU g jlodie —F Jgu

Table 3- The amount of chemical form of total heavy metals in the sludge samples

Js S slaSs | xS ojlas B Jsloe
O Byges
(Sas o 0 SolS 5o 05 o)
YAF1Q° YYYAY? Fre NG obLs!
b c b b .
YYAFA YYO- £ 0% YIVE O S
a a C c o
Favyy Y4044 VYo V/AA o

Al o do 0V ez mha jo o e B sl s Cglaie Bg > L olacl

598 5D ¥ Jgar 4 dzg b sl sl )\ JSE Lo oy
ot aalllas (yeKiwclsls (il oS 09 e dlimdle ) S
Sipo 4 Sais aupn Aol lasiges o
srSolas B g Jolre JS& jlade g 039 (s JB e
3550 3 (o ywd Bl IS sk op e el ol lag]
@ bogye oy JB ISS lie (2 505 0 samlie oy
S0y (p gk SISy S Sl (Byb T eg e HE
5 e tlils Ay 3550 50 () JS0) wiils ) ke
g Sle ul S )3 Ve 5l 5eS Gayrss BB 5SS lade
Ao y2 0 a5 wed e plid £ g 0 Fislas bl iores

Al 1y lade 5 s e 89Sy g0 (NS ] diged

MLy )0 (w3 (o bonds Gusus 2
BB g Joloal0ie Egocmo) oy BB sla IS lads
P ol S g s BB e (5 ojlac
C S A e 5 0 S b (LS AL sladiges
slephasS e 5 Jlade ailoass il £ 9 0 F Jolam o
t g0l b byl asslosl 9 EPA Glas Jasbinl b cpuSwcl 3l
O S g Dolds a5 Jise jo (el 00ys T anslis
slaelpl adl oud casline o luibisl ¢ WXwalils lade
30 el 0030 5 asin Jeaz 0 o pme slaosls g
Fomb Sltil gl g job 4 D3 lade oS 550
Ao S rizmed ol oais osle Gioled o o pxe il

Wgnd a1 0 HeSwlil olers la s 5l alaS a

(S o2 05 olus 9 p 58 (o) HULST dilbaniuad’ (ooxd 0 (ol 38 (o buouds JSC0 g ylodio —F Jgur

Table 4. The amount and chemical form of heavy metals in sludge sample of Ekbatan sewage treatment plant

(mg/kg dry weight)
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Table 5. The amount and chemical form of heavy metals in sludge sample of Shahrak-e-Gharb sewage treatment

plant (mg/kg dry weight)
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Table 6. The amount and chemical form of heavy metals in sludge sample of Shus sewage treatment plant

(mg/kg dry weight)
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Figure 1. Percentage of different fractions of heavy metals in the three sewage sludge samples
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Table 7. The results microorganism enumeration in the sludge samples of the treatment plants
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