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Abstract

In this study, composting of water hyacinth and dry leaves was carried out in the lab-
scale windrow-composting and urea was used as nitrogen source to adjust C/N ratio of
composting mixtures. The objective of this study was to investigate the effects of types and
amounts of four additives including CaCl,(calcium chloride), MgCL, ( magnesium chloride } and
KH,PO, ( potassium-dihydrogen phosphate ), AIC], ( aluminum chloride ) and FeCl, ( ferric
chloride ) on NH, loss rates during the time of composting. Each type of the additives was
supplemented at the amounts of 0.5, 1, 2, 3 and 5 times of the amount equivalent to 20% of total
nitrogen ( in a molar basis ) in the composting mixture. The composting mixture without any
additives was also set up in order to compare the results. All runs of the composting experiments
were set up at the same conditions except types of additives used. In each run, the experiment was
carried out in the clear cylindrical composting reactor made of clear plastic ( 12 liters in volume )
and the temperature, the aeration rate, the weight of mixture ( in wet basis ), the C/N ratio and
the moisture content were controlled at 40 °C, 400 ml/min, 500 grams, 10 and 60 %, respectively.

The NH, and CO, losses during experiments were measured daily.



In the first part of the study, the composting mixture was supplemented with CaCl, as
an additive. The results of the experiments showed that when the additive amount of CaCl, was
controlled at 3 times of the amount equivalent to 20 % of total nitrogen (calculated in a molar
basis), the NH; loss was reduced at the highest value ( 40 % ) and when the additive amount of
CaCl, was controlled at 1 times of the amount equivalent to 20 % of total nitrogen, the NH, loss
rate was lowest ( 0.56 mole- NH,/ mole-CaCl, ). However, when using the additive amount of
CaCl, at 5 times of the amount equivalent to 20 % of total nitrogen, the composting process was
not occurred. In the second part of the study, the composting mixture was supplemented with
MgCl, and KH,PO, as additives. The results showed that when the additive amount of MgCl, and
KH,PO, was increased, the NH; loss was reduced. When the additive amount of MgCl, and
KH,PO, was controlled at 3 times of the amount equivalent to 20 % of total nitrogen , the NH,
loss reduced at the highest value( by 48 % ) and when the additive amount of MgCl, and KH,PO,
was controlled at 1 time of the amount equivalent to 20 % of total nitrogen, the NH, loss rate was
lowest ( 1,74 mole- NH;/ mole- MgCl, and KH,PO, ). However, when using the additive amount
of CaCl, at 5 times of the amount equivalent to 20 % of total nitrogen, the composting process
was not occurred. In the third part of the study, the composting mixture was supplemented with
AICl, as an additive. The results showed that the composting process was only occurred when
using additive amounts of AICL, of 0.5 times and 1 time of the amount equivalent to 20 % of
total nitrogen. When the additive amount of AICl, was controlled at 1 time of the amount
equivalent to 20 % of total nitrogen , the NH, loss was reduced at the highest value( by 27 % ).
However, the NH, loss rates when using the additive amount of AIC, at 0.5 times and 1 time of
the amount equivalent to 20 % of total nitrogen were almost the same ( 2.00 and 2.11 mole- NH,/
mole-AlCl, for 0.5 times and 1 time, respectively ). In the last experiment, the composting
mixture was supplemented with FeCl, as an additive. The results showed that the composting
process was only occurred when using the additive amount of FeCl, at 0.5 times of the amount
equivalent to 20 % of total nitrogen. At this additive amount of FeCl, used, the NH, loss was

reduced by 62 % and the NH, loss rates was as high as 6.02 mole- NH,/ mole- FeCl,.



From the results of all experiments, the use of FeCl, at 0.5 times of the amount
equivalent to 20 % of total nitrogen as an additive giving the best results among the others in

reducing the loss of NH, in the composting mixtures.



