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Figure 2- Particle size distribution in the studied composts
(According to Duncan’s Multiple Range Test, in each size, values followed by the same letter are not significantly different at p < 0.05 level).
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1- Association of Swiss Composting and Methanisation
Plants (ASCP)
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O g S )9—%5 2 alises e ArdBs ui;b L;lm:db)
Ll Loy (203 WIV) A g9 CungraS’ )3 adgl Cugbo) s
bsgs gy 3)90 CawgpaS Y5 )3 (03 W) adgl g il

gy 05 Dy yadice

Sy 4508 S B pislaa (5,8l 9 Asla o el a5
Js AT 9 o

L ComguaS @as Yol 3,8 a8 a0 ol o yimgh
sl Shg 290 o 5o mls b ogate p
T sl 455 b b e 5 S5 Gl elos 31 S (38
et 1y S 0 didny D985 MilgS oo 295 digh 4 a5 g S
A ialysl ]y ol polie g Ol @ olS pwpiwd (lg5 g 63905
Py 9 (Pp) (> pog—ase pya Giagiy (1l 3 (A 5 VY)
o (ke 45 4 B g A g5 CungieS )3 (p) ol ogatee
o=l () Jods) sl cows 4 /0 g em® o IVE AR VA Cs
@l B gyl it A g9 CumgraS P o5 a3 00 (Lt5 ulis
e izron sl B ggi jl 503,88 A g95 CumgpeS 103 (5w
O3S (+10=+ 1 g em®) s lukil 03gae 13 A g5 CusgeeS Ph
ool Cawd 4y Py lie &5 Jb> )3 il o (Vo) FAI Lawg s
ey 2 ) S I QO i 4B £y e sl
oo 0325 3 3,1kl Lawgs Py sl o U35 (+/Y g cm®)
5 u_ﬂ ol 3w 350y Juo & Ylais! aliwe () il
5 925l o > 09331 (F0) 13l A 55 4 s B g Cungra
& CangeeS (gl o I 45 28 ()5S (FY) oS
395 juSB U9 9 6l pogase o Glise i 4o b
b e ials 368 lyd il e 48T Jb p3 b o iol3dl

aalgf car sl o130
L alal) o SleMbl asly o CuavgaS adgl Cosboy oliee
5 Jo> o (nimen 5 CugeeS (6) 1SS g )93 Ll
3958 365 ye0l 3 ikl by (FO) wd Cowd 4y ] 51 ool

. \

ol glhd 0Ll b CuwsgeS cuslio Cugb) e (FAL) win
Cgby mb Ol b lacugaS (Ve) Ak 2o YO LVO (s
Sl dy aSGI L g il sais (69l (B 0ll 4 conl e
S Ol 4 a8 olaciiwgneS il old (6)laSS Yok
ol 93,5 sloul Jds 4 wlools cawd Iy 248 Cogby (05
slacwseS used Ll gadd Lg(‘i shlas 9 odlawl Loyl yi
9 Jo aaip g IS Ll Canl (e Cusb; 5L e b
oas ooly sV Jods 53 a5 4568 len (FO) sl YU gl s
3 i 3)90 CamgraS £95 93 53 Ayl Cugb) doy> e i
Sl w2 b ()l gme MBS o[+ Jlois! pdaws j> (glol s
5 4By A gy CangaS 3l (ol e 85 sy &
e &5 imd o i ol ol el Cwd 4 2o y3 YF/A 9 WYY
A3l i Jod YAY i 4 B ggi CavaraS 53 adgl el
i opl oy oo a5 & .l oa B 5kl (1o )d YO) YL
o3be (392 Vb g CawgeoS 95 (nl 598 loj 092 b S &
sk )lsae il 855 ol 25 A g A £o5 CungreS 4y Cans o I
5L slad o Ltzwyof Og.‘ ]ﬂ)‘ b 36> 4> (59> 0\19)’5 Cu.}\o)
2 ool s dy gl gy line Sy o 53 Kigd o (5)0SS
5l Jeols laccwses 1 (F0) o)lSen g bl bwg (1o)d

1-The Fertilizer Association of India (FAI)



AP g0 — 3T cBojlois YA uls (S gl 4 i VYO

"B £9) JW F Y o 9 (A £95) Jlw AU F oot (539158 (yloj b o oy CowguoS £93 ¥ (S b SS9 51 (352 -) g
Table 1- Some of the physical properties of the studied composte with processing time between 4 to 8 years (type A) and
between 1 to 4 years (type B)*
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1. According to Duncan’s test, in each size, values followed by the same letter are not significantly different at p < 0.05 level
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Table 2- Some of the chemical properties of the studied composts with processing time between 4 to 8 years (type A) and
between 1 to 4 years (type B)*

2k CowgpeS £95 Ol 3w s> $x9lok; s
Parameter Compost type Content Permissible limit Hazard Quotient
Jld aniwl A 74a <8.2 N
pH B 75a (1) (20) -
oS cylan A 5.7a <4 (dSm™) -
Electrical conductivity (dS m™) B 6.1a (+) (10) -
(103) J o3l A 16.3b > 16 .
Organic carbon (Percent) B 2144 (v+) (20) -
(32)3) 13950 A 15a >0.5 -
N (Percent) B 1.8a (v+) (20) -
(1)) yund A l4a >0.22 -
P (Percent) B 11a (v+) (20) -
ssisl oS A 9.0b <20 .
CIN B 11.8a (v-) (20) -
FuSB 53 A 719a Soxe 3 g B
Ash weight B 63.0b Non guideline
(33) sy A 0.7a >0.83 -
K (Percent) B 05a (v+) (20) -
(223) w8 A s4a Slme d> oy _
Ca (Percent) B S54a Non guideline
(b03) e A 21a jlme b gk _
Mg (Percent) B 21b Non guideline
(340 )3) wrces A 06a bre > oy _
Na (Percent) B 05a Non guideline
(o555 2 15 r) 599 A 71884 700 1.03
Zn (mg kg™l B 506.0 b (v¥) (23) 0.72
(PSS 3 75 ee) yue A 339.1a 400 0.85
Cu (mg kgt B 152.1b (vv) (23) 0.38
(o) ool A 22a J{EPEEAY )
Fe (Percent) B 15a Non guideline
(pS3kS 12 25 o) 5500 A 44r4a Slome 4o gy -
Mn (mg kg®) B 335.8 b Non guideline
(P sSoS 2 oS ) o A 266.6 a 150 177
Pb (mg kg™ B 2049b (¥vv) (23) 1.36
(psSokS 2 psS o) JS A 576a 62 0.92
Ni (mg kg™) B 384D (vv) (23) 0.62
(PSS 2 p)Sskes) p9)S A 49.7a 210 0.24
Cr (mg kg™}) B 308b (vv) (23) 0.15
(PS54 2 £S5 ko) eedlS A 21a 3 0.70
Cd (mg kg™ B 2.1b (vv) (23) 0.70

Bl o ime B3] +/+0 Jloan] grdans 13 (g)lol Jlas 5| (5 Solul 5y90 yial)l d bogape cindy o )3 alite put By b (slaSibe (SIS 903l bl N
1. According to Duncan’s test, in each size, values followed by the same letter are not significantly different at p < 0.05 level
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4-The National Water Quality Management Strategy
(NRMMC)
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1-Immobilization

2-The Canadian Council of Ministers of the
Environment (CCME)

3- Hazard Quotient (HQ)
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Table 3- Heavy metal limits (mg kg™*) for compost C1 quality class, according to national standard of Australia (38)
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1-Exchangeable Sodium Percentage (ESP)
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Introduction: the use of municipal solid waste (MSW) compost in agriculture as a soil conditioner is
increasing day by day because of its positive effects on biological, physical, and chemical soil properties.
However, some of the composts because of contamination with heavy metals and other impurities can have
deleterious effects on groundwater quality, agricultural environment, food chain, plant growth and activity of soil
microorganisms. Therefore, this study was conducted to investigate the physical and chemical properties,
fertilizing potential and heavy metal polluting potential of two types of municipal solid waste composts with
processing time between 4 to 8 years (type A) and betweenl to 4 years (type B) produced in Sanandaj city with
the aim of using it as an organic fertilizer.

Materials and Methods: Sanadaj city, the center of Kurdistan province, with a population of about 335,000
is located in the west of Iran. The current solid waste generation from the city is about 320 t/day, which are not
separated at source of generation. About 200 t of the total produced wastes are composted using an open
windrows system at the Sanandaj MSW Composting Plant, which is located in 10 km of Sanadaj-Kamiaran road
and the rest are disposed at the landfill site. The compost manufactured by the composting plant has been
collected around it in two different locations. The first belonges to the product of 2004-2008 (type A) and the
second belonges to the product of 2009-2013 (type B). Till now, due to lack of quality information associated
with these products, they have remained unused. Therefore, in this study, we sampled 3 samples composed of six
subsamples (each containing 2 kg) from the products in March 2013. The samples were analyzed to determine
the physical properties (including undesirable impurities, initial moisture content, particle size distribution,
particle density, bulk density (pb), porosity, and maximum water holding capacity), and the chemical properties
(including organic carbon, ash content, pH and salinity) and total amounts of N, P, Ca, Mg, K, Na, Mn, Fe, Cr,
Zn, Pb, Ni and Cd using standard methods.

Results and Discussion: The results showed that bulk density, ash content, and the amounts of elements
based on the dry weight of compost increased with composting time, however particle size decreased. It is well
known that dry bulk density increased with composting time as ash content increased and particle size decreased
by decomposition, turning and screening. The decreases of particle size with composting time cause an
enrichment of metals based on the dry weight of compost. It is likely due to solubilization of metals in waste by
organic acid produced during the microbial decomposition of organic matter and their subsequent adsorption on
finer particles due to the higher surface area and the higher ion exchangeable capacity. The evaluation of the
fertilizing potential of the surveyed composts by comparing their properties with different standard sets showed
that the both composts under test in this study were failed to meet the standard permissible limits with regard to
glass content (on average, 21.7 times over the permissible limit), gravel content (on average, 1.4 times over the
permissible limit), lead content (on average, 1.6 times over the permissible limit), and salinity content (on
average, 1.4 times over the permissible limit). Furthermore, compost type B also failed to meet the standard
permissible limits with regard to initial moisture content (on average, 1.4 times over the permissible limit) and
pb (0.2 gem™, less than permissible limit) for agricultural purposes. The results showed that excessive amount of
glass impurity bigger than 2 mm, salinity and lead contents are the major problems in the use of the composts for
agricultural purposes. It should be noted that according to the maximum permissible limit of lead (150-300 mg
kg™) for compost C1 quality class described by Australian standard; both the composts can be used as fertilizers
or soil amendments. In order to eliminate glass impurity, remediation approaches such as fine milling and
pelleting is needed to disguise the residual glasses and render it as relatively harmless. A feasible approach to
eliminate these problems is probably physical fractionation of the studied composts. It allows us to assess the
distribution of nutrients and contaminants values in the different physical fractions of the composts, which is
useful to detect and to eliminate of the particle sizes which are the responsible for these impurities.
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Conclusion: The assessment of MSW-based compost for use in agricultural soil as fertilizer or conditioner is
a sustainable recycling practice owing to its nutrient content and its positive effects on soil physico-chemical
properties. Thus, we evaluated the fertilizing potential of two MSW composts produced in Sanandaj city for
agricultural purposes. Altogether, the results of the study showed that excessive amount of glass impurity bigger
than 2 mm and salinity were the major problems in the use of the composts for agricultural purpose. As a result,
the quality of the surveyed composts was not suitable for agricultural purposes without appropriate remediation
of these restrictions.

Keywords: Agricultural use, Chemical and physical properties, Processing time, Municipal solid waste,
Compost



