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Science in Action 9 – Unit C Environmental Chemistry – Info Page    Frank Huang 9-1
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Section 1.0 – Environment and Chemicals
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Our environment, the world, is made up of chemicals. All living organisms are built with chemicals, and we depend on chemicals to survive (for ex: we need oxygen to breathe and carry out cellular resp.) Some chemicals are harmful though (like SO2) to the environment and organisms. Some chemicals – their compounds and elements – repeatedly go through changes as they move through the ecosystem, forming a cycle (for ex: nitrogen cycle and water cycle.) Human activities (agricultural activities, dumping waste and sewage, fuel combustion and industrial processes) can tip the chemical balance of the environment – the concentration of chemicals and the cycles, and that can be harmful. (Special) care must be taken in order to prevent our activities from polluting – harming - the environment.    In nature or as a result of human activities there are solutions that are acids (ex: vinegar) and bases (ex: ammonia). It is determined by the concentration of H ions in the solution – the pH. A pH of 7 is neutral. Anything below that is acidic, anything above basic / alkaline. Acids and bases are both conducting solutions and can neutralize each other’s effects when mixed together (ex: adding calcium hydroxide to neutralize acid rain effects) – that is, bring the pH closer to 7.    Organisms, including us, need chemicals and elements in order to survive. These elements and compounds are called nutrients. Nutrients we need on a large scale or macronutrients (like C, H, O, N,) small are micronutrients (like Se.) We should be receiving these nutrients in optimal amounts – that is the amount for the best health. C, H, and O are most common elements in organisms. Together, they form complex organic molecules – molecules containing C. There are many types of organic compounds, but the four most important for organisms are carbohydrates (ex: sugar,) lipids (fats and oils,) proteins / amino acids and nucleic acids. They are very important and are part of all living organisms.
Plant organisms are the basis of many food chains. They are producers, taking in inorganic compounds and turning them into organic. Consumers gain their energy and nutrients from plants! Nutrients can enter a plant either passively or actively. Passive uptake (ex: diffusion and osmosis) does not require energy, and basically the nutrients outside (in higher cont.) naturally diffuse into the roots (lower cont.) until the concentration is same outside and inside. Plants use energy in active transport to move nutrients into the roots when the nutrient concentration outside is lower than in the roots. Animals and humans take in nutrients from food through ingestion, the food is mechanically broken down and then ends up in digestive system for chemical breakdown (ex: hydrolysis with help of enzymes,) which later (the nutrients) are absorbed into the bloodstream. Organisms take in nutrients from a variety of environments – mainly from their substrate, the material that organisms move and live on. This can affect the amount of nutrients avail.
Section 2.0 – Monitoring of the chemicals
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The water we drink and the air we breathe are all constantly monitored by the authorities according to guidelines (ex: for water it’s monitored through use for human drinking, recreation, livestock drinking, irrigation / agricultural and aquatic life protection) for any pollution and harmful substances in order to protect those that “use” it. Water quality can be determined by biological indicators (ex: # of aquatic invertebrates, like mayfly nymphs,) pH and dissolved oxygen levels, heavy metal / salt / plant nutrient / pesticide levels (in ppm.) These factors, if on the “wrong side” (like low dissolved oxygen levels, high levels of heavy metals and plant nutrients / pesticides) can seriously wreak havoc and harm aquatic systems. Toxicity of poisons – substances that cause serious harm to organisms – are also monitored and determined by the LD50 – lethal dose 50% - scale. Air quality is determined by measuring the levels of pollutants (like SO2, NOx, CO and ground level O3) in the air and also by determining amount of emissions from polluting sources. SO2 and NOx are major air pollutants that form the lingering smog in cities, CO and O2 are also pollutants that pose as serious health risks to people and organisms. Most are given off by human activities – mainly fuel combustion. SO2 levels are lucky to go down as scrubbers used in industries convert it to other useful substances.    The Earth’s atmosphere is also constantly monitored, especially because of the continued enhancing of the greenhouse effect (where greenhouse gases like CO2 continually trap the Sun’s radiant heat after it has reached Earth) and drastic global warming, an effect when the temperature of Earth is rising, leading to huge climate change. The ozone layer up high had also been thinning because of human activities – the emission of CFC’s (from aerosol cans). The ozone layer effectively protects us from the Sun’s UV radiation, but CFC’s have been destroying and thinning the layer, causing higher exposure to skin-cancer-causing UV rays. CFC”s has been banned in North America since the issue was discovered. Today, greenhouse gases like CO2 and the ozone layer is monitored worldwide for change and the global effects it may create. 
Section 3.0 – Harmful substances in the environment
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Pollutants manage to spread far and wide on Earth through many means. In air, pollutants are dispersed (scattered in directions) and transported after release from source. Eventually the pollutants are deposited to the ground / soil and water. They also transport in water. In groundwater (and soil in the case), the pollutants are concentrated in the slow moving water, but may move through the permeable soil (pores) and transport farther away as leachate (the substances dissolved into the water). This can contaminate the soil and the groundwater system. Pollutants also, as runoff, run into surface water systems, then are dispersed and carried farther away by the water. Heavy materials may sink and accumulate in the bottom layers. Pollution (and it’s ‘transportation”) are all serious issues that affect both local environments and globally. Pollution control is important, and it is best to restrict all pollutants to its source in order to be eliminated and reduced. Pollution can cause biomagnifications, a serious issue when contaminants (ex: Hg) accumulate after taken in by organisms, the levels increasing (and harmful effects showing) as the food chain goes up.    However, there are ways to displace and change pollutant levels in the environment – for the good! It can be changed through many methods, including dispersion (scattering of substance from source,) dilution (reduction of concentration of pollutant,) biodegradation (the breaking up of substances biologically through bacteria, decomposers and fungi – ex: hydrolysis,) phytoremediation (reduction of concentration of pollutant through absorption and accumulation by green plants – ex: accumulation of heavy metals by green plant,) and photolysis (break down of substances by light – ex: breaking down of NO2 to NO by light.)    In our homes and gardens, we use a lot of hazardous chemicals too (ex: cleaners, fertilizers, hygiene products, paint, auto fluids…) for the safety of everyone, we do need to know a bit of info on them! The government has strict regulations outlining this, using WHMIS symbol labelling (to caution users) and MSDS’s (providing detailed info on chemicals.) The company making the chemicals are responsible for correct labelling of info and instructions of use. Storage must be appropriate for chemicals (ex: keep chemicals away from children) and hazardous chemicals must be disposed properly through hazardous waste collection sites (eco-stations) or in appropriate means (ex: recycling batteries.) With this, hazardous waste will become less troubling for the environment and we will be safer! 






