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ABSTRACT

The objective of this study was determine the effects of tree pruning waste pretreatment using sodium
hydroxide and biomass fly ash on lignocelluloses variations in composting process. Two experiments, i.e. lab
and pilot scales. In the lab scale, the experiment consisted of 3 sets and each set was performed in
duplicate. For experiment set 1 and 2, there were 3 experiment subsets where sodium hydroxide and
biomass fly ash were used in the pretreatment process with the amounts 0.88%, 1.76%, 2.64% and
6.2%, 12.4%, 18.6% (wt/wt of compost material), respectively. In the pilot scale, the experiment
consisted of 3 sets. For experiment set 1 and 2, where sodium hydroxide and biomass fly ash were
used in the pretreatment process with 0.88% and 6.2% (wt/wt of compost material), respectively.
The pretreatment process was conducted by mixing the tree pruning waste with sodium hydroxide
and biomass fly ash with moisture content of 80% and reaction period of 48 hr. The experiment set
3, in both lab and pilot scales, was the control experiment that had no pretreatment process. After
pretreatment process, the compost material from each treatment were transferred to be composted in
a 55-L polystyrene box (in the lab scale) and in a 1,000-L wood box (in the pilot scale). The C/N

ratio of the compost mix in the pilot scale was adjusted by cow dung to be 30/1. The moisture



content during composting was controlled at 65-70%, the composts were turned once a day in the
lab scale and once a week in the pilot scale. During the composting period, the temperature at the
middle portion of waste layer was recorded once a day. The compost samples were taken once a
week during the first month and every two weeks after that, to analyze for their characteristics. The

composting had been conducted for 105 days for the lab scale and 126 days for the pilot scale.

The results from the lab scale showed that temperature profile in all experiments

had similar pattern. pHs of the compost produced from the sodium hydroxide treatment were highest (10.10-
10.19), followed by the fly ash treatment (9.37-9.60) and the control experiment (9.07), respectively. The
sodium hydroxide treatments at 0.88%, 1.76% and 2.64% reduced lignin mass for 13.70%, 14.11% and 9.39%,
respectively. The biomass fly ash treatments at 6.2%, 12.4% and 18.6% reduced lignin mass for 13.08%, 10.30%

and 6.57% respectively.

The temperature results of all experiments from the pilot scale also showed the

similar pattern. The pHs of the composts produced were in the range of 7.24-7.88. The experiment
pretreatment by 6.2% biomass fly ash reduced lignin mass for 23.76% that was higher than the sodium hydroxide
and control treatments. The numbers of microorganism, i.e. fungi, bacterial and actinomyces found in all
treatments were in the same order.

It can be concluded that the pretreatment of tree trimming wastes using sodium hydroxide and

biomass fly ash could enhance the composting performance in term of lignin reduction.



