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When I was young, we were taught the 3 R's: Reading, 'Riting (Writing) and 'Rithmetic (Arithmetic). Today the 3 R's are Reduce, Re-use and Recycle. They remind us that the Earth's resources are not unlimited and we must save and protect what we have.

This change has come about because of two reasons. One is that the human population, and hence the resources required, has itself seen a large increase. Another reason is that more and more man-made products are being used.

For example, earlier, food was eaten off plantain leaves at most festivals or weddings (with the left-over food and plates being chewed up by cattle!). Now-a-days, we have plastic plates and cups instead.

Summer-time refreshers used to be sweet coconut water straight out of the tender coconut (with the husk finding use in many ways). Now-a-days we quench our thirst from cool drinks out of glass bottles or aluminium cans. Not to mention the electricity needed to make the cans or to cool the drink!

Why do these changes in life-style cause such an impact? The main problem facing us today is what to do with the waste.

What happens to waste

Have you wondered what happens to the waste you dispose of in your dustbin? It gets collected by the corporation or some other civic agency and disappears from your sight!

Most waste, especially in cities and other urban areas, goes into what are called land-fills. They mean exactly what you think: the waste is just piled up and left in large tracts of land. The chemicals leach out (dissolve in rain or existing ground water and come out of the waste product) and contaminate the soil, ground water and sometimes even the air.

Hence these wastes are harmful to the environment. Typically, these wastes are plastic, metal such as aluminium and mercury, glass, and even paper.

Some of these can be re-used or recylced into alternate useful forms.  Some of these are biodegradeable. This means that they will eventually decompose into natural substances, most likely carbon-dioxide and water.  Some of these simply stay put for ever.

How plants and natural substances biodegrade

Decomposition of natural substances such as plants or food needs both air and water. Worms and fungi in soil break up the material. Aerobic bacteria (special type that use oxygen) manage the chemical process by converting the inputs into heat, carbon dioxide and ammonium. The ammonium is further refined by bacteria into plant-nourishing nitrites and nitrates. This compost can be rich in nutrients and is beneficial for the land in many ways.

The table contains a list of the amount of time it takes various things to decompose or degrade.

Vegetables
: few days

Banana Peel
: 3-4 weeks

Paper Bag
: 1 month

Cardboard
: 2 months

Tree leaves
: 1 year

Wool Socks
: 1-5 years

Milk tetrapack
: 5 years

Leather Shoe
: Up to 45 years

Tin Steel Can
: 50-100  years

Aluminum Can
: 100 years

Disposable Diapers
: 550 years

Glass bottles
: 1-2 million years

Plastic Bags
: 500 years-forever

Styrofoam
: 500 years-forever

How do we know this? For instance, plastics have existed for only about 50 years! How do we know it will take 500 years on average for it to break down or disintegrate?  In fact, how do we make estimates? Actually, we don't. To make long-term estimates of this sort, scientists often use special tests. The experimenters place a solid waste sample--like a newspaper, banana peel, or plastic bag--in a vessel containing microbe-rich compost. They then pass air into the mixture. Over several days, micro-organisms assimilate the sample bit by bit and produce carbon dioxide. The level of carbon dioxide produced serves as an indicator of degradation.

While this works fine for banana and paper, the plastic produces no carbon dioxide at all! Standard "plastic bags" are made of polyethylene, long chains of ethylene, an organic compound, which does not biodegrade.  This is beacuse polyethylene is a man-made polymer that micro-organisms do not recognise as food! But they do photodegrade. When exposed to ultraviolet radiation from sunlight, these chains become brittle and start to crack so the plastic may physically break into microscopic pieces. Scientists try to estimate the effect of this ultraviolet light on plastic. This is where the 500-year estimate comes from. But there is a lot of uncertainty in this number, so it could even be as large as 1,000 years.

Do all natural substances decompose?

In land-fills, tons and tons of waste are brought in trucks and dumped on top of each other. The waste at the bottom may not be exposed to much air, water or sunlight. This means that even food and paper may take a long time to decay in land-fills. Land-fills are therefore called anaerobic (without air or oxygen) environments as opposed to composting which is an aerobic environment. This is why it is important to separate the organic waste and compost it locally rather than dumping it into common dustbins for disposal.

Biodegradable plastics are plastics that will decompose in both natural aerobic and anaerobic environments. However, most plastics are not of this type, and moreover, very little plastic is recycled as well. Also, when plastic decomposes in anaerobic environments, it will produce methane rather than carbon dioxide, which can greatly worsen global warming since it is a greenhouse gas.

What about glass?

While it appears that glass is terrible, since it lasts practically for ever, the good news is that it also stays pure practically for ever.  This means that glass bottles, etc., can be re-used for ever. Even broken glass can be recycled unlimitedly. In fact, glass recycling uses less energy than manufacturing new glass from sand, lime and soda. However, some tubelights and light bulbs cannot be recycled. This is mostly because of mercury in fluorescent bulbs. 

A fluorescent tube is a gas-discharge lamp that uses electricity to excite mercury vapour. There can be as much as 10 mg of mercury in older tubelights. Even CFLs, like all fluorescent lamps, contain mercury as vapour inside the glass tubing. Most CFLs contain 3-5 mg per bulb, with the eco-friendly bulbs containing as little as 1 mg.

The mercury from one fluorescent bulb can pollute thousands of litres of water beyond safe levels for drinking! Hence many countries now have strict laws about their disposal. In fact, many countries now recycle the components of these bulbs as well, recovering the mercury for other uses and prevent its polluting the Earth.

Don't can cans

Never throw away your aluminum cans. They can be recycled for ever as well. This is also true of most metals and metal cans.

Aluminium is simply re-melted for re-use. This is far less expensive and energy intensive than creating new aluminium. This is because aluminium is created through the electrolysis of aluminium oxide, and the amount of electricity required for this is very large. In a power-short country like India, especially, aluminium should be re-used for ever.

Recycling scrap aluminium requires only 5% of the energy used to make new aluminium. The quality also remains the same.

This is in contrast to plastic. Typically a plastic is not recycled into the same type of plastic, and products made from recycled plastics are often not further recyclable. Plastics also require greater processing to be recycled.

The unsung heroes

A common sight in India are the rag-pickers who pick through garbage, looking for things that can be re-used or recycled. They are exposed to many diseases and hazards (such as cuts from broken glass) in their profession, and have no support systems or any social benefits. It is time we recognised the important service they provide our society by their work. Other unsung heroes are owners of the local "raddi-dukaan" (as they are called in Hindi). These are the re-usable waste collection shop-keepers, who collect old newspapers and clothes, plastic, metal and glass, sort them, and send them for recycling. Their efforts keep huge amounts of useable waste in circulation and help preserve the environment.

Lessons for the future

So, next time you want to quench your thirst, look for a naturally packaged drink. Otherwise, reach out for that glass bottle, that can be cleaned and re-used. Cans are expensive, but the next best things. Look carefully at the labels on the plastic bottle and decide whether you really want to buy it.

In short, remember the "waste hierarchy": as a top priority, reduce your consumption of man-made goods as much as possible. When needed, re-use whenever possible, otherwise, help to recycle. Whatever you don't save through these three R's goes into a land-fill that will ultimately pollute your environment and diminish your standard of living. Apart from that, it is a hazard to all beings on this Earth, as seen from the cover picture of the poor bird entangled in a plastic bag.

