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SUMMARY

There is growing worry about the quality of the living environment as a result of fast industrialisation,
which has resulted in an increase in pollution. The demand for a high-quality living environment has caused a
shift in the way people think about pollution control. Traditionally, waste products have been processed before
being discharged into the environment. This sort of treatment is known as "end-of-pipe" treatment since it occurs
after the trash is produced, and it is being critically questioned. The alternate option, known as "waste
minimization," seeks to reduce pollution by addressing it during the manufacturing process.

INTRODUCTION

Governing authorities in the international community encourage many concepts of waste minimization.
The notion is defined as follows by the United States Environmental Protection Agency (EPA): Prior to energy
recovery, treatment, or disposal of wastes, waste minimization refers to the employment of source reduction
and/or ecologically friendly recycling technologies. Waste treatment, that is, any process that alters the physical,
chemical, or biological composition of waste streams, is not included in waste minimization. Compacting,
neutralising, diluting, and incineration, for example, are not commonly thought of as waste minimization
techniques. EPA's preferred hierarchical approach to materials management includes source reduction, recycling,
energy recovery, treatment, and finally, disposal. Waste minimization, on the other hand, is defined by the United
Nations Environmental Programme (UNEP) as "measures aimed at preventing waste through upstream
interventions." On the production side, these tactics are aimed at maximising resource and energy efficiency while
reducing toxicity during the manufacturing process. Product design, cleaner production, reuse of scrap material,
increased quality control, waste exchanges, and other strategies are being studied to reduce waste and hence
enhance resource efficiency in or even before the manufacturing process. Waste minimization techniques on the
consumption side attempt to raise knowledge and encourage environmentally sensitive consumption habits and
consumer responsibility in order to lower total waste generation levels. While regulatory organisations may use
different wording to define the idea and its scope, all definitions highlight the significance of avoiding waste
formation rather than focusing on the management of residuals after they are formed.

Waste Minimization Methodologies

Improved housekeeping, changing process technology, changing product, changing input material,
recycling process chemicals and raw materials, recovering by-product/waste, and reducing input to the process
have all shown to be beneficial in achieving waste minimization in the past. The right technology depends on the
industry, its size, and its location.

Improved Housekeeping

In an industry, good housekeeping means that the company's management and staff are attentive in
ensuring that they follow all environmental requirements and in looking for ways to reduce the trash they make
and the resources they use. The following housekeeping procedures can result in significant waste reduction: (1)
improved monitoring and operations of all phases of the production process, (2) schedule process in consideration
of equipment cleaning (for example, formulation of light paints before dark paints requires no vat washing before
batches), and (3) enhanced inventory management of raw materials and products. Apart from that, reduction in
raw material and product loss and provision of training to the employees can be effective means to improve
housekeeping.

Changing Process Technology
This is a crucial approach for lowering the volume and strength of waste. (1) changing the
washing/cleaning procedure, such as using counter current washing, recycling used solvent, and reducing cleaning
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frequency, (2) using new methods in production line cleaning, (3) changing the waste transport method (waste
from a poultry farm can be transported by mechanical means rather than water), and (4) introducing biological
degreasing in metal parts cleaning.

Changing Product

Changing items that can serve the same role as the ones they replace can reduce waste, as in the situations
of batteries (non-rechargeable to rechargeable), spray cans (volatile chemicals to water soluble formulations), and
refrigerators (non-rechargeable to rechargeable) (chlorofluoro-carbons to ammonia or environmentally safe
materials).

Changing Input Material

e Water-based inks can be swapped for chemical solvent-based inks in printing to decrease solvent waste and
minimise air pollution from solvent evaporation;

e Phosphate-containing chemicals can be reduced in textiles;

o Water-based film development systems can be replaced with dry systems in electronic components.

e Powder paints can be used instead of organic solvent-based paints to paint electrical light components.

Resource Recovery and Reuse

e When appropriately prepared and processed, palm oil mill waste has been proven to be appropriate for animal
feed.

e The recovered fibre is used as fuel for boilers to make steam;

e The sludge is appropriate as fertiliser due to its nutrient content and can be utilised as a source of nitrogen,
potassium, and magnesium for the palm oil plant itself;

e Methane can be created as a by-product through anaerobic digestion. This can be used in the home or in the
manufacturing industry.

CONCLUSION

Industry is the backbone of any country's economy and wealth. However, as a result of industrialization,
environmental pollution has become a serious issue, forcing academics to place a premium on industrial waste
clean-up. Industry pollution can primarily be addressed by reducing the consumption of polluting products,
treating wastewater, and discharging and disposing of the same. To suit their need, garbage can also be converted
into high-end value products. Food waste biomass has been found to be a source of important functionalized
compounds such alcohol, bio-solvent, chemical monomers, waxes, biopolymers, and fatty acids. Food waste
biomass can generate electricity when used as feedstock, fuel generation i.e. bioethanol from the conversion of
cellulosic biomass.
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