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Abstract

Background and objective: In this study the process of producing bio-compost from rural separated
solid wastes using aerated static piles method was investigated. The combination of waste ingredients,
conditions and duration of processing, analysis of key parameters governing the process, the quality of
the final product as well as economic assessment of costs and revenues were the most important
parameters that were considered.

Materials and Methods: After the separation of rural wastes, two compost piles, one containing 100
percent of putrescible wastes and another one containing 75% putrescible wastes and 25% of cow
dung were created. To better estimating the variables related to process maturity and identifying the
errors, three replications were applied. Four main variables including: moisture, pH, temperature and
carbon to nitrogen ratio were measured for each of the piles. Comprehensive statistical analysis
including the comparison of the variables, correlation between variables and analysis of one-way
variance was performed for the measured parameters.

Findings: Total Coliform reduction in both kinds of waste compositions observed in approximately
about 3log. Reduction of parasite eggs in piles containing 100% organic wastes was about 75.8% and
in piles containing 75% organic wastes & 25% cow dung obtained about 95%. Heavy metals such as
lead, cadmium and nickel, were not found in the piles. For finished compost the average of C/N and
pH were recorded 12.35 & 8.05 respectively.

Discussion and Conclusion: Comparing the final product by Iranian, American and Canadian
standards showed that static method stabilized solid wastes in both kinds of piles and eventually was
led to the production of good compost. The economic evaluation showed that the internal rate of return
(IRR) for producing compost, using aerated static piles method, is equal to 12.4%.
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Fig 1- ASP composting site plan
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Table 1- Specifications of input wastes after separation
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Table 2- Specifications of cow dung used in the investigation
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Table 3- The results of the physical analysis of input wastes used in composting site
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Table 4- Results of mean values and standard deviations of the measured parameters during the
composting process

C/N cous 035 slod pH (%) cugb, KW
Std. Mean Std. Mean Std. Mean Std. Mean
Deviation Deviation Deviation Deviation
£IF0) VA/FA \&IFEY A NEYSE £IAAY 4\ 508 AOF/AYY Voo
549 YA/AY \YIVYE YY/IEA CIAYY Y/ -9 AAYYA INTEIN Yo /.
£IVEY ENE VY[ 5Y YEIAD N/SER £184¢ q/+\ &Y INIAGSS Total

§ A ey LQQT SaSly loges Wy 5 asiice 8ol o]
So el ogesl 98 5l e pusie o adail ) (60 Gre oy 2 S0
3 ol i o335 o8zl (ol S22 5 5o

el el (0) 0,les Jgaz ,o ulows ol

06— Lg)_,,fo)‘b_ﬂ LSL‘Z’W‘;‘—‘MQB—“" —r 6‘)—?
A_JUAJ_SML)(OQ}) oo &l s u.i)[.uos pH Cagb )

L CIN aly e b b i ol bL3 1 ool Lt g &

By,S el gl Byl 5l A Laosls o5 Jloj 4 ax g




Yya

ceee CawgneS S 9 (6393 Sge S 5 Sl

931 41 (025 o dantlg o (o daaly oy 32 (S 2 (0 el S 01310 g (yg gy S oyl (yg03T G -0 Jgus

s juisio sl

Table 5- Pearson parametric and non-parametric Spearman test results for studying the
relationship between the dependent variable C/N ratio and other variables
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Table 6- Chemical properties of the final compost
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Fig 2: Mean changes in (a) moisture and (b) pH between different piles (100% wastes & 75%
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Fig 3- Mean changes in (a) temperature and (b) C/N ratio between different piles (100% wastes &
75% wastes)
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Fig 4: Comparison of NH; emissions from two kinds of piles with different waste composition
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Table 7- Comparison of the average of organic carbon, Kjeldahl nitrogen, C/N and pH values in the
matured compost
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Table 8-Economic evaluation of composting process in different discount rates
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Fig 5- Changes in the net present value for ASP composting method
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