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Water treatment

Simple water systems—those that transmit water directly from source to user without treatment—work well if the source provides relatively pure water. Few cities, however, can find a supply of such water. Sewage or barnyard wastes may carry disease-causing organisms into the water supply. Untreated industrial wastes often pollute the supply. The water may contain mud, silt, and dissolved minerals. Waterworks remove such impurities before sending the water into the mains. Waterworks process the water in different ways, depending on the water source and the intended use. Before purification, water is usually pumped through coarse screens that catch large objects. Pumps then force the screened water into a mixing tank. There, chemicals called coagulants are stirred into the water. The coagulants combine with bacteria, mud, and silt to form sticky clumps called flocks. Then the water passes into deep, broad sedimentation tanks, or settling basins. As the water passes slowly through the tanks, the flocks settle to the bottom. They are removed from the tank bottom by mechanical scrapers. 

Water from the sedimentation tanks is filtered through sand or other porous material. The filter catches all remaining suspended matter. Rapid sand filters are most commonly used. Sand is spread from 24 to 36 inches (61 to 91 centimeters) deep in the filter basin, which may cover several acres. Each acre (0.4 hectare) of filter can handle as much as 125 million gallons (473 million liters) of water a day. 

The filter sand does more than mechanically strain the water. Gradually the impurities form a jellylike surface mat on the sand. Bacteria and suspended matter stick to the surface mat as water passes through. Reversing the water flow washes away the accumulated wastes. Some filtration plants use finely crushed anthracite, or hard coal, as a filter in place of sand. 

Many water-supply systems do not have elaborate filtration plants. But even in systems that have elaborate filtration plants, bacteria may get past the purification devices. Water is therefore usually sterilized with a chemical to ensure that it is safe to drink. Chlorine is the most common sterilizer. It takes only slight amounts of chlorine to kill bacteria. Where water is sediment-free, only one or two parts of chlorine need be added to 10 million parts of water. Sometimes water is forced under pressure into the air in a process called aeration. Oxygen in the air purifies the water somewhat. 

Water removal
A water system must also remove wastes from homes and industries. Huge pipes and sewers, partially filled with water, transport these wastes and dump them far from drinking-water intakes. Before being dumped, wastes are also usually treated to remove poisonous substances. 

Sewers also carry away storm water to prevent street and home flooding. Water in sewers is rarely pumped, because wastes are often so bulky that they would clog pumps. Instead, sewer pipes are laid at such an angle that sewer water will flow downward by gravity to the outlet.
Sewage
Sewage systems collect wastewater and treat it before discharging it back into the environment. These systems consist of intricate networks of underground conduits, or sewers that convey the sewage through the treatment process to the point of disposal.

Sewage systems also handle the flow of rainwater, either separately or as part of a single system. Separate systems are generally preferable because, in single systems, heavy rainfall can overload treatment plants, with the result that untreated overflow can become a source of pollution. In separate systems, rainwater is often allowed to flow into streams untreated because it is assumed to be relatively clean. 

Sewage is processed in three major steps, called primary, secondary, and tertiary treatments. Most areas do not use all three, and different areas use the treatments in different ways.

Treatment 1:
The initial, and sometimes the only, method of cleaning wastewater is primary treatment, which consists of removing floating chunks and fine particles of solid waste. The simplest form of primary treatment is a cesspool, now found primarily in rural areas. A cesspool is a big tank with a porous bottom and sides that lets the liquid wastewater filter into the ground while holding the solid waste. Periodically the tank must be cleaned; the solid matter, called sludge, is sometimes used for fertilizer or landfill. Septic systems are somewhat similar, though the tank is connected to a drainage field so that more waste can be dispersed over a wider area. 

In larger communities, sewer water passes first through a screen, which filters out the larger debris. It then runs through a grit chamber, a long, shallow trough with a dip in the bottom that acts like a trap. As water moves through the trough, small, hard materials in the water drift down to the bottom and fall into the trap. Grease floats to the surface and is skimmed off. The trap, like a cesspool, is periodically scraped clean. 

After going through the screen and grit chamber, the sewage still contains small suspended solids—about 1 ton per million gallons (3,790,000 liters) of wastewater. To remove some of these, the sewage is trickled into a sedimentation tank, or settling basin. The water enters through a pipe, then circulates slowly while the suspended particles settle to the floor. The top layer of water continually runs out through exit holes. 

The sludge from sedimentation tanks may be sent through a tank called a digester, where bacteria digest it, producing carbon dioxide and methane gas and other by-products. Any combustible gases may then be collected and used to heat the digestion tanks and buildings and to fuel gas engines in the plant. The sludge may also be buried or dumped as landfill, burned, or dried in sludge drying beds for use as fertilizer. 

Primary treatment removes about half of the suspended solids and bacteria in sewage, and about 30 percent of the organic wastes. Sometimes chlorine gas is added to the effluent (the liquid remaining after sedimentation) to kill most of the remaining bacteria. Some cities use chemicals that coagulate some of the solids into particles of a size and weight that will settle, so that they can be separated in a settling tank. The use of chemicals makes it possible to remove 80 to 90 percent of the suspended solids.
Treatment 2:


Today, large cities are usually required to put their wastes through both primary and secondary treatment because primary treatment alone removes so little organic material. Secondary treatment uses aerobic, or oxygen-breathing, bacteria to decompose organic wastes. The main object is to put the wastewater in contact with as many bacteria as possible while keeping it aerated so that the bacteria have an adequate supply of dissolved oxygen. 

One of the most common secondary treatments of this type is the activated-sludge method, so called because it uses sludge that is activated, or teeming with microorganisms. After going through primary treatment, the sewage is put into the activated-sludge tank, where it is aerated by pumps or blasts of compressed air. The compounds produced by the bacteria remain mostly suspended in the water and flow out with it into a secondary sedimentation tank. 

The sludge from the bottom of the tank is handled in much the same way as the sludge from the primary sedimentation tank, except that about a quarter of it is recalculated back into the activated-sludge tank. This recirculation serves to seed the activated-sludge tank with fresh bacteria. The activated-sludge method permits almost any desired degree of treatment by varying the period of aeration. It removes about 95 percent of bacteria and more than 90 percent of suspended solids and organic matter. 

Another method of secondary treatment is the trickling-filter method. Generally, rotating arms slowly spray the sewage over a shallow circular tank containing a layer of gravel or crushed rock. The rocks are covered with a slimy coating of microorganisms that break down the organic wastes in the sewage. After this process, as in the activated-sludge method, the water that has been filtered is passed into a secondary sedimentation tank for removal of organic matter that has sloughed off from the stones of the filter. Trickling filters, together with primary treatment and final sedimentation, will remove most suspended solids.
Treatment 3:

Wastewater that has received primary and secondary treatment still contains dissolved materials that make it unsuitable for almost all uses except irrigation. Tertiary treatments, which depend largely on artificial chemical processes, are designed to remove these materials in order to make the effluent safer to discharge into waterways and safer for industry to use. A number of methods may be used, including radiation treatment, discharging the effluent into lagoons, and chlorination. 

Sewage may also be passed through filters made of activated carbon, which consists of finely ground charcoal grains with rough, pitted surfaces that trap impurities. Alternatively, sewage may be strained through a screen made of tiny seashells called diatomaceous earth. The effluent may also be treated with chemicals that transform the dissolved organic material. Some chemical compounds, for example, combine with the nitrates in sewage to produce various salts. Such treatments are expensive, however, and are difficult to perform routinely.
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1. Base used in the manufacture of soap is ______

(a) Calcium hydroxide



(b) sodium hydroxide

(b) Ammonium hydroxide


(d) zinc hydroxide

2. When water solutions of acid and base are mixed __________________

(a) No reaction occurs



(c) a new acid & new base are formed

(b) A salt and water are formed


(d) an acid and a salt are formed

3. _______ hydroxide is also known as caustic soda

(a) Magnesium

(b) sodium

(c) potassium

(d) calcium

4. _________acid is used for the manufacture of car batteries.

(a) Nitric

(b) sulphuric

(c) hydrochloric

(d) phosphoric

5. Milk contains _____ acid

(a) Lactic

(b) boric

(c) citric


(d) oxalic

6. Vinegar is very dilute _______ acid

(a) Citric

(b) carbonic

(c) acetic

(d) phosphoric

7. _________ acid is responsible for the fizz in the soft drinks.

(a) Oxalic

(b) carbonic

(c) acetic

(d) citric

8. Which of the following statement is true about an electric current?

(a) Electrons are mobile charge carriers in an electric circuit.

(b) The path of the charge flow from the positive to negative terminal of the circuit consists of non conducting material

(c) The electrons flow only if the non conducting material is covered with conductors.

(d) None of the above

9. Electric fuse is a device which is_____

(a) Used to limit the current in an electric circuit

(b) Allows excessive current to pass through the circuit

(c) Consists of fuse wire made up of solder

(d) Both (a) and (c)
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In which of the following will the bulb glow?
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11. Pollen is produced by which of the flowering plant?

(a) Stamen

(b) anther

(c) ovary
(d) pistil

12. Which part of the flowering plant is important for reproduction?

(a) Flower
(b) leaves
(c) stems
(d) roots

13. When plant cutting produces a new individual it does so without the formation of a seed. This type of asexual reproduction is called____

(a) Budding
(b) binary fission
(c) spore formation
(d) vegetative reproduction

14. This diagram illustrates the parts of a flower. 

The stamen is the _____________

(a) Female part

(b) Male part

(c) Seed producing part

(e) Zygote producing part

15. Complete the following paragraph selecting words from the list below-

(Anthers, ovule, stigma, flower, pollen, ovary, petal, style, receptacle, stamens)

(a) Pollination is the transfer of _________ from the ___ to the ______ in a flower. In cross pollination, the ______ from a flower on one _______ is transferred to the ________ of another ____ of the same species.

(b) In a flowering plant fertilization occurs when the ________ of the _____ fuses with the _______ of the _________. After fertilization, the _____ becomes the ____ and the _____ becomes the _________.

16. Which is the most accurate statement? The principle role of a flower in the lifecycle of a plant is ______________

(a) Attracting insects


(c) producing seeds

(b) Producing pollens


(d) producing nectar

17. Blood in the renal vein differs from that in renal artery by having___________

(a) Less oxygen, more carbon dioxide and less urea

(b) More oxygen, more carbon di oxide and less urea

(c) Less oxygen, less carbon di oxide and less urea

(d) Less oxygen, more carbon di oxide and more urea

18. The root of a flowering plant absorbs water and minerals through ___________

(a) The epidermis


(c) the root hair

(b) The phloem



(d) the xylem
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