


To Find Turbidity of Water by Nephelometric Method, ASTM: D 1889

Apparatus
Turbidity meter, Cuvette, Samples, Cleaning Solution      
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Procedure

· Turn the meter on by pressing the ON/OFF key. The meter will carry out a self-test displaying, full set of figures. After the test the LCD will change to the measurement mode. When the LCD displays ''-----'' the meter is ready to measure.
· Fill a clean cuvette up to one quarter inch (0.5cm) from its rim with thoroughly agitated sample.
· Allow sufficient time for bubbles to escape before securing the cap
· The cuvette must be completely free of finger prints and other oil or dirt.
· Place the cuvette into the cell and check that the notch on the cap is positioned securely into the groove.
· Press the READ key and the LCD will display a blinking SIP (sampling in process), turbidity value will appear after approximately 25 seconds.

Observations & Calculation

Volume of Sample = a = ------ ml, Volume of added distilled water = b = ----- ml
Dilution factor = (a + b)/a = -------- 
Turbidity of the sample = Dilution factor * NTU = -------- NTU

Scope & Significance 

It covers the determination of turbidity in water and wastewater. It is applicable to the measurement of turbidities in the range from 1.0 to 40 nephelometric turbidity units (NTU).  Higher turbidities may be measured using this test method by serial dilution to applicable range.


To Find out pH of Water by Standard Test Methods, ASTM: D 1293 – 99


Apparatus and Chemicals

Buffer tables (pH4, pH7), Standard Solution, Probe pH meter stand, beaker and Calorimetric paper as well as water sample.
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Procedures

· Connect pH electrode and temperature probe to the meter and switch it ON.
· Remove the protective cap; rinse the tips of pH electrode and temperature probe with some pH 7.01 solution. Immerse them into a pH 7.01 buffer solution, stir gently and wait a couple of minutes for stable reading.
Note: The electrode should be submerged approximately 4 cm nto the solution and temperature probe should be located as close as possible to the electrode.
· Press the ºC key to display the temperature of the buffer (e.g. 20ºC).
· Press the pH key to read pH values. Stir gently and wait for couple of minutes.

Scope & Significance 

These test methods cover the determination of pH by electrometric measurement using the glass electrode as the sensor. The pH of water is a critical parameter affecting the solubility of trace minerals, the ability of the water to form scale or to cause metallic corrosion, and the suitability of the water to sustain living organisms.
To Determine the Suspended Solids in a Given Sample of Water  
ASTM: D5907 – 10


Apparatus
Filter Paper, Beaker, Desiccators, Oven, Balance, Filtration Assembly, Conical Flask





Procedure
· Weight the filter paper and let it be W1 
· Put the filter paper in the filtration apparatus and pass some distill water by applying vacuum to set the filter paper.
· Pass the measured amount of sample through filter paper
· Place the filter paper in an oven for one hour.
· Weight the filter paper and let its weight be W2
            
Suspended solids (mg/l) = (W2 – W1)*1000/Volume of Sample

Scope & Significance 

Solids are defined as matter that remains as residue upon evaporation & drying at 10320. The total dissolved solids consist of minerals. Determination of total solids in sewage is very much important as this sewage has to be disposed off into the water body so if the total solids are more than the permissible limits by National Environmental Quality Standards NEQS then it will cause obstruction of sunlight and hence will be dangerous for the aquatic life.







To Determine the Dissolve Solids in a Given Sample of Water,  
ASTM: D5907 – 10


Apparatus
China dish, Balance, Desiccators

Standards
NEQS National Environmental Quality Standards values = 3500mg/l

Procedure:
· Take clean china dish weight it in accurate balance let its weight be W1
· Take some of the sample from china dish and do steam bathing for one hour
· After that place the china dish in oven at 10320
· When it is completely dried put it in desiccators
· Reweigh the china dish along with the solid residual, let it be W2
                   
        Total Dissolved Solids (mg/l) = (W2 – W1) *1000/Volume of sample
      
Total Solids (mg/l) = Suspended Solids + Total Dissolved Solids	

Scope & Significance 

Solids are defined as matter that remains as residue upon evaporation & drying at 10320. The total dissolved solids consist of minerals. Determination of total solids in sewage is very much important as this sewage has to be disposed off into the water body so if the total solids are more than the permissible limits by National Environmental Quality Standards NEQS then it will cause obstruction of sunlight and hence will be dangerous for the aquatic life.




To Find Hardness of Water by Standard EDTA Method, ASTM: D 1126 – 02


Apparatus and Chemicals

Conical Flask, Funnel, Stand, Burette, Beaker, Buffer solution, Eriochrome Black-T, EDTA Solution of 0.02N
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Procedure

· Take 50ml sample into Erlenmeyer flask.
· Add 3 to 5 ml buffer solution to flask.
· Add few drops of Eriochrome black indicator.
· Mix solution, color will be pink.
· Fill the burette with 0.02N EDTA solution, and note the reading (initial reading).
· Start titration.
· When the color changes to blue, stop titration and note the reading (final reading)
· Calculate the hardness by using the following formula
                                           


 (
Hardness
   
= 
   
(F.R- I.R) x N x 50 x 
1000
 
 
=
  
 mg/l as CaCo
3
Volume of sample in ml
)  
                                            


Scope and Significance

Hardness salts in water, notably calcium and magnesium, are the primary cause of tube and pipe scaling, which frequently causes failures and loss of process efficiency due to clogging, loss of heat transfer. This test method covers the determination of hardness in water by titration. It is applicable to waters that are clear in appearance and free of chemicals except the compound of calcium or magnesium. The lower detection limit of this test method is approximately 2 to 5 mg/L as CaCO3; the upper limit can be extended to all concentrations by sample dilution. It is possible to differentiate between hardness due to calcium ions and that due to magnesium ions by this test method.



To Find the Alkalinity of a Water Sample by Indicator Method
ASTM: D 1067 – 02
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Apparatus and Chemicals 
Conical Flask, Funnel, Stand, Burette, Beaker, Pipette, Phenolphthalein indicator solution,   brome cresol green + methyl red solution, standard solution (H2SO4) of 0.02N


Procedure
· Take 50 ml of water sample in a flask.
· Add six drops of phenolphthalein indicator in the sample.
· Fill the burette with standard H2SO4 solution and note the reading (I.R)
· Start titration
· When color of sample changes, stop titration and note the reading of burette (F.R)
· Calculate the phenolphthalein alkalinity by using following formula
     P- Alkalinity = (F.R – I.R) x 1000/50
· Now add six drops of brome cresol green methyl red solution, which will turn the color of sample to green.
· Note the initial reading of burette having standard H2SO4 solution.
· Start titration
· When the color changes to grey, stop titration and note the final reading.
· Calculate the total alkalinity using the following formula
        Total Alkalinity = (F.R – I.R) x 1000/50

Scope and Significance
Alkalinity refers to the capability of water to neutralize acid. Alkalinity of water is caused by carbonates & bicarbonates and hydroxide ions. Acidity and alkalinity measurements are used to assist in establishing levels of chemical treatment to control scale, corrosion, and other adverse chemical equilibrium. Levels of acidity or alkalinity are critical in establishing Solubility of some metals, toxicity of some metals, and the buffering capacity of some waters.







To Determine Chloride Content in a Water Sample by Argentometric
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Apparatus and Chemicals

Burette, Titration Flask, Conical Flask, Graduated Cylinder, Stand, Pipette Beaker, Potassium Chromate Indicator (K2CrO4), Silver Nitrate (AgNO3)









Procedure


· Take 50 ml of sample
· Add 0.5 ml of Potassium Chromate to it , it will become yellow
· Take Silver Nitrate, dissolve in distilled water and get 2.39 mg/liter solution of water
· Take this Silver Nitrate solution in burette and note the initial reading
· Titrate potassium chromate solution against silver nitrate solution till it changes its color to pinkish yellow, note the final reading
 Chloride content (mg/L) = (Final Reading –Initial reading) * 35.5 * N * 1000 / 50 

Scope and Significance

Chloride is always present in water in some amount. The excess presence of NaCl in water indicates pollution of water due to sewage. The salt used in the preparation of food is excreted by body thereby making sewage higher in Chlorides. This test indicates presence of Chlorides in the sample. If it comes out greater than 1000mg/liter then it indicates pollution of water by sewage and we must stop the supply.




To Determine the Optimum Dosage for the Turbid Water by Jar Test 
ASTM: D 2035-08

Apparatus
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Procedure

Apparatus assembly:  Six jars arranged in the jar apparatus
· Take six no of jars
· Fill them with water for which dosage of coagulant is to be determined
· Arrange them in jar apparatus
· Various amount of coagulant are then added to each of the jar
· After reading the coagulant the driving unit is started
· It starts rotation of the pink block
· Allow the rotation for 30 minutes
· For 1 hour allow or leave the apparatus and then the formation of floc in each jar is noted

Scope and Significance

Jar test is generally used to determine approximately the dosage of coagulant for the turbid water. Jar test is usually performed for the determination of dosage of coagulants. 


Estimation of chemical oxygen demand (COD), ASTM: D1252-06
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Apparatus and Chemicals
Standard K2Cr2O7  Solution 0.025N, H2SO4, Standard Ferrous Ammonium Sulphate Solution 0.1N, Ferrous Indicator Solution, Mercuric Sulphate , Sulphuric Acid (required if the interference of nitrate is to be eliminated, Reflux apparatus, COD apparatus


Procedure
· A fluxing flask with mercuric sulphate and K2Cr2O7 added to sewage sample
· 0.4ml of mercuric sulphate is taken in fluxing flask appropriately
· Then 29ml of sewage sample and 10 ml of standard K2Cr2O7 is added to the above flask along with several granular of glass beats to stop splitting of liquid during boiling
· The flask is connected to the condenser 30ml of concentrated H2SO4 containing AgSO4 is added slowly through open end of condenser and it is mixed thoroughly by swirling while adding the acid
· The reflux mixture is mixed thoroughly before heat is supplied if this is not done local heating occurs in the bottom of the flask and the mixture may be blown out of the condenser
· The mixture is heated for two hours; it is cooled and waved down the condenser with distilled water
· The mixture is diluted to about 150ml with distilled water, cooled at room temperature, and excess of dichromate standard ferrous ammonium sulphate using ferrous indicator.(2 drops)
· The end point is sharp color change from blue green to reddish brown.
· The experiment is repeated and refluxed in the same manner without sample (blank) consisting of 20ml of distilled water together with the reagent

Scope and Significance

COD is amount of oxygen required by the strong oxidizing agent to completely oxidize the organic matter under acidic conditions. In BOD the organic matter is not completely oxidized Biologically degradable organic matter is only oxidized on the other hand in COD both the Biologically degradable and biologically inactive organic matter is oxidized as a result COD is always greater than BOD. COD is calculated for these types of wastes. This test can be performed in short duration 3hrs while BOD takes 5 days. If sufficient data is available on BOD and COD of particular sewage accumulated ratio of BOD and COD can be determined. The most readily oxidizing agent K2Cr2O7 can be used. 
To determine the Biochemical Oxygen Demand of a Given Sample
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Apparatus and Chemicals

BOD bottle, Burette, Pipette, Pipette filler, Graduated cylinder, Manganese sulphate, Alkali Iodine Acid, Suphuric Acid (conc), Standard Thio-Sulphate and Starch Indicator

Procedure

· BOD bottle fitted with stopper and pipette
· Take two BOD bottles and half fill it with distilled water
· Add 3ml of waste water (polluted water ) to the BOD bottle with the help of pipette
· Fill the tube with distilled water and fix the stopper on it.
· Put one of these tubes in incubator at 20°C for five days.
· Add 2ml of MnSO4  to other tube with the help of pipette and shake it well (if oxygen is present the color will be brown otherwise white)
· Add 2ml of concentrated H2SO4 and shake well which will give a color which is in resemblance to mustard oil.
· Take 200ml from this solution in graduated cylinder and add 1ml of starch indicator to it which will give a yellowish color
· Place the graduated cylinder below the burette containing the standard solution of sodium thiosulphate and note the initial reading
· Find dissolved oxygen by subtracting the initial reading from final reading
· After incubation of first tube the dissolved oxygen is found in similar way
· Find the BOD by using the formula
                           BOD (mg/l) = (Zero day DO – Five Days DO)*300 mg/l of sample 

Scope and Significance

Biochemical oxygen demand is the amount of oxygen required for the microorganisms present in waste water to convert the organic substance to stable compounds such as CO2 and H2O
Organic substance + Oxygen + Bacteria            	      CO2 + H2O
Biochemical oxygen demand is the amount of oxygen required for the microorganisms present in waste water to convert the organic substance to stable compounds such as CO2 and H2O.Its determination is very much important because it will give you the oxygen consumed more BOD greater will be its effect on the aquatic life.
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