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Table 1. Permissible amounts of heavy metals in compost in different countries (mg kg dry weight)

O 31 RN S5k latls” sl Oldgus
Heavy metals Germany Belgium Canada France Sudan
Cu 150 100 100 - 150
Zn 400 1000 500 - 500
Mo - - 5 - 5
Co - - 34 - 25
Cd 2 5 3 8 3
Ni 50 50 62 200 50
Pb 200 600 150 800 150
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Table 1. Cont. Permissible amounts of heavy metals in compost in different countries (mg kg™ dry weight)

O 18 RN Sk labls ausl,d Ologus
Heavy metals Germany Belgium Canada France Sudan
Hg 1 - 0.8 8 3
Cr 150 150 210 - 150
As - - 13 - -
Se - - 2 - -
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Table 2. Some chemical properties of the studied organic matters

- i . M ows o e
. iy ky
059 P92 porselS et o EC pH Organic

Nitrogen Magnesium Calcium Potassium% Phosphorus Organic
carbon sources

0 U
3.08 0.66 1.07 0.54 1.06 19.89 0.76 6.2 | olede!
Sewage
sludge!
Yool oy
4.06 0.64 0.98 0.51 1.62 18.33 3.04 6.0 Sewage
sludge2
YOS oy
3.81 0.93 1.01 0.48 1.74 1151 1.73 6.62 Sewage
sludge®
Fally congeS
1.85 0.67 2.87 1.06 0.74 16.97 9.63 6.83 Municipal
wast 4
fally) CansgraS
2.49 0.79 18 1.19 0.71 12.97 3.6 75 Municipal
wast
Pl CangasS
1.68 0.76 1.80 1.19 0.71 11.6 451 7.56 Manisipul
wast ©
YAl CavgaeS
2.07 0.79 2.69 1.25 0.65 21.35 6.83 7.74 Manisipul
wast ’
157 0.73 1.37 "1.03 0.8 23.69 18.51 7.3 g
Nano compost
PLS CevgpeS
0.87 0.35 0.82 154 0.95 18.33 242 7.19 Planted
compost
PLS CevgpeS
0.7 1.26 1.31 2.61 1.08 18.85 6.46 8.0 Planted
compost
CmgesS (50)9
1.65 1.67 2.44 171 0.67 13.26 2.02 7.9 Vermi
compost
CmgesS (50)9
1.73 17 2.54 1.69 74 15.5 3 7.8 Vermi
compost
S35 055
Cow manure
S oS
1.51 1.26 0.97 0.95 0.56 29.35 16.6 9.2 Camble
manure
G 055
1.62 1.26 0.97 3.95 1.56 31.49 9.11 577 Sheep manure
compost
=l 08
1.32 1.15 1.38 2.55 0.66 28.67 8.9 81  Horse manure
compost
S5 258
417 0.43 1.29 1.53 1.18 3471 49 6.7 Partridge
manure

2.01 1.76 1.39 1.29 1.22 28.57 721 7.9

ol
5.06 0.35 0.82 1.55 0.96 35.39 2.98 6.5 TR d
Quail manure
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Table 2. Cont. Some chemical properties of the studied organic matters

.. T oy T aslio

O39S P2 oS’ nily Shuud o "”.S E H e .
: . - - Organic c p Organic

Nitrogen Magnesium Calcium potassium% Phosphorus

carbon sources

Ermrid 555

1.79 0.89 0.77 1.68 0.78 23.21 23.2 73 Ostrich
manure

2.52 1.26 1 1.46 1.29 34.61 473 788 e
Hen manure

- wllass db; CuawganS =0 oyl by CuvgaaS —F ¢ lgiol ogin DS yod —¥ ¢yl OB oo - Y (lgial Jlosds OB -
Oleeo! ally; CawgeoS =V ¢ el (ol alls ComgraS
1-Sewage sludge of north Isfahan, 2- Sewage sludge of Shahin-Shar, 3- Sewage sludge of south Isfahan, 4- Municipal compost of
Lenjan, 5- Municipal compost of Najafabad, 6- Municipal of Shahin-Shar, 7- Municipal compost of Isfahan
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Table 3. Aanalysis of variance of different extraction methods in extracting heavy metals from different organic sources

Slagyo oSl
Mean of squares @3l azyo Oy zilice
Ni Pb df Sources
862537455*** 3183280972.9*** 79687426*** 99 - )L:“ "
reatmen
3618972841*** 11160234555*** 7382902*** 19 . @ Jhik ._ et
Different organic sources
994159383*** 12160420622*** 351644805*** 4 (b)Ls),.S- obas s
Extraction method
189483592*** 923486642.42*** 126104102*** 76 a*b
16570.6 185294.71 403.5 198 o>
Error
2.16 172 3.14 S a2

Coefficient of variation
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Table 3. Cont. Aanalysis of variance of different extraction methods in extracting heavy metals from different organic sources

oyl 4z Sl e Slaiye eSilen 63l ax o Ol yatS golin
df Sources Mean of squares ? of i Sgurce‘s
Cu Co Cr
40144.422%% 18161691%** 2641628829.4%+* 99 ; )L:“ t
reatmen
196784.76%* 53068128.1%** 8347142923*%* 19 @ e gl
Different organic sources
2503428+ 35483075.9%** 2518831648 8*** 4 BsxS el s,
Extraction method
4791 27%%* 3524410%** 1305143693 8%** 76 a*b
58.01 1570753 253714.25 198 o>
Error
6.4 21.03 17.49 anba el
Coefficient of variation
Fe Mn
725922,53%% 12963.030%** 28654052 99 e
Treatment
60376146+ 53029 57+ 81793.39%*+ 19 @ ke gl
Different organic sources
1068437954+ 44390.73%%+ 21991538 4 B 5 el s,
Extraction method
188326.96%** 2045.48%+* 7355.18%%* 76 a*b
779.82 53,54 41.12 198 o>
Error
452 3.85 381 N aabaiad

%% Significant at the probability level of 0.1 percent

Coefficient of variation
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Fig. 1- Mean concentration of cadmium (a) and lead (b) extracted from organic samples using different digestion methods
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Fig. 2- Mean concentrations of nickel (a) and chromium (b) extracted from organic samples using different digestion methods
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Fig. 3- Mean concentrations of manganese (a) and copper (b) extracted from organic samples using different digestion methods
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Fig. 4- Mean concentrations of iron (a) and zinc (b) extracted from organic samples using different digestion methods
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Introduction: In recent years, the increased water, soil, and environmental degradation, due to the excessive
use of chemicals, has encouraged researchers into organic farming. Despite all the positive effects associated
with the consumption of sewage sludge and municipal compost on the soil physical and chemical properties,
there is still a great concern in terms of the environment, agriculture and health. Depending on the source,
composts often contain relatively large amounts of heavy metals, and thus accurate measurement of heavy
metal contents in these compounds is important.

Material and methods: In this study, 20 compost samples from different sources, including manure, municipal
waste and sewage sludge sources were selected. Five methods of digestion in three replicates were used to
extract the heavy metals of the compost samples, including nitric acid, dry ashing, nitric—perchloric acid,
sulfuric acid and sulfosalicylic acid methods. The elements were Cd, Pb, Ni, Cr, Co, Cu, Zn, Mn, and Fe.

Results and discussion: Analytical results indicated that the nitric—perchloric acid procedure was the most
efficient for recovering Cd, Pb and Cr from the organic samples. After that, dry ashing method extracted the
highest amount of Cd, Pb and Cr from all compost samples (on average). Since perchloric acid is potentially
hazardous during digestion procedure, dry ashing was recommended as an alternative method. The recovery
of Cd and Pb in the organic compounds is affected not only by the digestion method, but also by the type of
compost. For example, the nitric—perchloric acid procedure recovered more Cd and Pb from municipal waste
and sewage sludge than manure and poultry fertilizers. In the case of other elements including Ni, Co, Cu, Mn,
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Zn and Fe, sulfosalicylic acid has the highest efficiency in extracting these elements from compost samples.
Extraction of these elements was only affected by the type of extraction method and the type of organic
composition had no effect on it.

Conclusion: Different digestion methods and also different compost sources that were tested had a very
significant effect on the extraction of all heavy metals. Despite the fact that the organic compounds used in this
experiment had a relatively wide range in terms of various structural and chemical properties, the digestion
methods used for the heavy and micronutrient elements in these compounds had a relatively specific trend in
terms of the extraction potential of these elements. In general, in the case of heavy metals, Cd, Pb and Cr, nitric
acid + perchloric acid and then dry digestion method, had the best efficiency in extracting these elements. For
the other elements including Ni, Co, Cu, Mn, Zn and Fe, sulfosalicylic acid was the most effective in extracting
these elements from compost samples.

Keywords: Organic compounds, Digestion method, Heavy metals, Compost.
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