REDUCE, REUSE, RECYCLE

It’s fun to buy new electronic gadgets, games, and devices.  It’s necessary to buy upgraded computers and phones every couple years to keep up with advancing technology.  It’s cheaper to buy new devices than fix broken ones.  It’s easier to use disposables such as plastic cups or razors or cameras.  And every time a new item is bought, it comes in bright, shiny, extensive packaging which is promptly ripped off and thrown in the trash.

Though life has been made easier and more convenient with new technology and disposable goods, there is a down side to this increased consumerism - the generation of an increasing amount of waste.  The quantity of products consumed will increase not only because of technological development, but also because of the increasing number of people who can afford such goods.  And not only consumer waste must be considered, but also the waste created during the production of these numerous new items.  Oil or grease is used for many production machines and a great quantity of water is used for cooling and cleaning during the production process. Production also generates solid wastes such as scraps, cut-offs, and destroyed pieces.  
We must take appropriate actions to manage our production and waste now; the planet has neither infinite resources to support unlimited consumption nor the capacity to sustain the ensuing unlimited waste.  We owe it to future generations to reduce the amount of natural resources we deplete and the amount of waste we generate.  As a global society, our hierarchy for dealing with waste material must be:  (i) reducing, (ii) reusing, (iii) recycling, and (iv) appropriate final disposal.  Reduction of waste generated at the source ought to be of primary concern.  It should be followed by reusing goods and recycling what cannot be reused.  Finally, when all other options are deemed impossible, the remainder of waste may be incinerated or put in landfills.

Engineers play a central role in the future of waste management.  One of the main goals of engineering should be to expand recycling capability in terms of both materials and availability.  Recycling is vital in that it results in reduction of landfills, conservation of mineral, forest and other natural resources, reduction of emission loads, and improvement of economic vitality of a country.  Recycling technologies need to be improved, or developed if not available, for waste related to automobiles, electronics, batteries, plastics, pulp and paper, textile scrap and residue, household waste, furniture, construction waste, agriculture and food processing waste, and numerous other processes and products.  Such innovative technologies, which are specific to various types of waste, compatible to local operations, and economically feasible, must be the focus of future development.  And these technologies must be made available to every country that produces such waste.
When engineers investigate expanding the number of materials recycled, a big challenge lies in recycling complex products.  Paper, cardboard, wood and other homogenous products are relatively straightforward in their recycling.  However, products such as cars, electronics, and plastics must be dealt with a bit more carefully.


Automobiles contain dangerous materials, such as fuels, oils, and sulphuric acid in the batteries. These have to be drained first.  Then the coolants and the gases from the conditioning systems (CFCs, HCFCs) have to be removed.  Glass, batteries, tires, plastic parts, and textiles have to be separated.  The next step is to consider whether some parts can be reused.  Those that can are registered and listed, and sold at a reduced price.  The remaining part of the automobile is pressed into blocks, which can be used in steel producing furnaces.  The drained fluids are also recycled after an appropriate cleaning and qualifying process.  Recycled oil makes about 85 million barrels per year in the USA.  This supports the idea that recycling is not only a necessary environmental protection policy, but it is also an effective economic action.  At this time, not every part of a car can be recycled, only 76 % (by weight) is salvaged.  For example, old tires cannot be used for making new ones.  The remaining unreused or recycled 24% of each car is still a great amount of disposed material.  The challenge for engineers:  to reach the point of 100% reuse of automobile material, while making the process streamlined, inexpensive, and available. 

Another area of focus should be the electronic waste from industries, offices and households. Recycling of electronic waste means recirculating the reclaimed raw materials for reprocessing and marketing them in a different form.  Due to complexity and diversity of electronic waste, this process is highly labor-intensive and time-consuming.  Recovery of material from electronic waste is nonetheless very important since it will eliminate substantial volumes of waste which are potentially hazardous.  Disposal requirements of different types of batteries for these electronics also pose a challenge.  Alkaline and heavy-duty (carbon-zinc) dry cells cannot be recycled as of yet.  Rechargeable (Ni-Cad) batteries, computer batteries (Ni-metal-hydride or Li-ion types), button cell batteries, and lead-acid batteries must be recycled due to toxic components.  Technologies to improve efficiency and cost of recycling ought to be developed.  
The recycling of many different types of plastics also present a challenge to present and future engineers.  The single name "plastic" covers a great variety of materials.  The properties of these materials, including the possibility of recycling, differ from type to type.  Plastics are generally very resistant to environmental effects (sunshine, rain, frost, etc.), which is an advantage from the point of view of the consumer, but is a great detriment from the point of view of environment.  Plastic bags and boxes remain intact for a long time in landfills.  These plastics can also be burned, but this can create pollution and poisonous gases.  In addition to consumer waste, the textile industry uses an increasing amount of plastics instead of natural materials.  The recycling of such mixed (or only plastic) textiles is much more difficult than that of pure natural filaments.

Wastes of many kinds is and will continue to increase all around the world due to increasing consumerism, population size, wealth, and production.  The materials are getting more and more complex, and more resistant to natural breakdown.  To eliminate the waste is getting more difficult and expensive, and the storage of this increasing amount of waste is practically impossible.  The only feasible management in the future is reusing or recycling; the advanced technology of which must be developed by the next generation of engineers.
