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ABSTRACT

The feasibility of the utilization of molasses distillery slop, the residual waste
from alcohol distillery production, instead of molasses, by mixing it with vegetable waste
and producing liquid organic fertilizer by using anaerobic fermentation was tested. The
objectives were to determine factors effecting the fermentation process, such as
fermentation materials (vegetable waste, molasses, and molasses distillery slop), mixing
ratios (1:4, 1:6, and 1:8), and incubation times (0-21 days). The experiment was factorial
design with three replications. The parameters of pH, temperature, color, and odor of the
mixture in each reactor was measured and observed daily. The amount and change of total
organic carbon (TOC), total kjeldah nitrogen (TKN), total phosphorus (TP), and total
potassium (TK) were determined every three days until the end of incubation. Descriptive
and analytical statistical analysis, repeated measures on one factor design was used to
determine factors affecting the quality of liquid organic fertilizer.

The notable characteristics of molasses were a high concentration of TOC
(16%) and TKN (0.25%), while molasses distillery slop had a high concentration of TK
(6.6%). Both of these wastes had acidic pH (4.35-4.75). The vegetable waste had lower
TKN and TP but contained high TK (5.7%). Its pH was neutral (7.6). The mixture of
vegetable and molasses/molasses distillery slop wastes produced noticeable physical
changes after fermentation. They could reach a stabilization phase at day 11 of incubation
and remained stable until the end of the observed period, day 21. The qualities of liquid
organic fertilizer such as temperature, pH, TOC, TKN, TP, TK, and C/N ratio from all
treatments of mixed vegetable waste with molasses were significantly higher than mixed
vegetable waste with molasses distillery slop. There were no significant differences among
various ratios of mixed wastes. The mixing ratio of 1:4 for both molasses wastes gave
higher nutrient content than the others.

The findings suggested that molasses distillery slop can be used to produce
liquid organic fertilizer instead of molasses. The final liquid organic fertilizer product
qualities were in the range of recommended guidelines from the Department of Land
Development and the Department of Agriculture. It should be improved for acidic quality
and enhanced nutrient content by applying other wastes which have high protein, such as
fish or meat wastes. Application should be done together with other fertilizers. In order to
assure safe use, further study should investigate the pathogenic and toxic substance
contamination such as E. Coli, heavy metals, and pesticides.
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