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COMMENCEMENT OF COURSE:

Normally this 3months course will be offered once in a year which commences
from the month of October.

An announcement regarding commencement of course shall be done in eevery
class of lIl.B.Sc year student prior to two months of the commencement of the
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Those who are intersted can give your names as early as possibleto the UG
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MANUAL

PHYSICAL PARAMETERS

% COLOUR

polom is megsured by visual comparison of the sample. Colour in water may be due to inorganic
ions, ‘such asiron & manganese, humus & peat materials, plankton, weeds and industrial wastes. The
term ‘colour’ is used to mean true colour that is the colour of water from which turbidity has been
removed. The term apparent colourincludes not only the colour due to substances in solution, but, also
that dug to suspended matter. Apparent colour is determined on the original sample without filtration
or centrifugation.

2 ODOUR
'OdOl.lr isrecognized as a quality factor affecting acceptability of drinking water and food prepared from
it, tainting of fish and other aquatic organisms & aesthetes of recreational waters. Most organic and
some inorganic chemicals contribute taste or odour. These chemicals may originate from municipal
and industrial waste discharges, natural sources, such as decomposition of vegetable matter or from
associated microbial activity.

3 pH
pH value is the logarithm of reciprocal of hydrogen ion activity in moles per liter. In water solution,
variations in pH value from 7 are mainly due to hydrolysis of salts of strong bases and weak acids or
vice versa. Dissolved gases such as carbon dioxide, hydrogen sulphide and ammonia also affect pH
value of water. The overall pH value range of natural water is generally between 6 and 8. pH value
should preferably be determined at the time of collection of sample. pH metric Method for
determination of pH in water. pH Meter with glass with temperature compensation.
Reagents :-Standard pH buffer solutions be prepared using commercially available tablets.

Procedure :-Followthe manufacturer's instructions for operation of pH meter. After required warm-
up period, standardize the instrument with a buffer solution of pH near that of the sample and check
electrode against at least one additional buffer of different pH value. Measure the temperature of the
water and if temperature compensation is available in the instrument adjust it accordingly. Rinse and
gentlywipe the electrodes with solution. If field measurements are being made, the electrodes may be
immersed directly in the sample stream to an adequate depth and moved in a mannertoensure
sufficient sample movement across the electrode, the sensing element as indicated by drift free i
readings (<0.1 pH unit). If necessary, immerse them into the sample beaker or s_ample stream and stir
at a constant rate to provide homogeneity and suspension of solids. Rate of stirring should minimize
the air transfer rate at the air- water interface of the sample. Note and res:ord gample pHand )
temperature. However, if there is a continuous drift, take a second reading with the fresh aliquot of

sample without stirring and report it as the pH value.

4 :ssolved Solids :- The method employed for TDS measurement is Gravimetric Method.
L ok Yo le is filtered and the filtrate evaporated in a tarred dish on Steam bath.The

Principle:- The samp 1 t

giple residue after evaporation is dried to constant mass at 103-105 C.or 179-181 'C

Procedure:- Heat the clean evaporating dish to 180°C for 1 hr. Cool in the desiccator, Weigh
; and store in the desiccators until ready for use.Filter a portion of the sample.

i i d 250mg preferably
Select volume of the sample which has residue between 25 an e
bztween 100 to 200mg. This volume may be estimated from values of specific

i i ive ali f filtered sample
i ductance to obtain a measurable residue, successive al_lquots (o) ered
h g::yll)le addc:d to the sample dish. Stir volume of sample with a magnetic stirrer or




shake it vigorously. Pipette this volume to aweighed evaporating dish placed on a
steam bath Evaporation may also be performed in a dry;p:g o?eg Thel::em v
ture of drymg oven shall be lowered to approximately 98°C to prevent boiling
and splattering of the sample. After complete evaporation of water from the
residue, transfer this dish to an oven at 103-105°C or 179-181°C and dry to
constant mass i.e. till the difference in the successive weighing is less than 0.5
mg. Drymg for a long duration (usually 1-2 hr) is done to eliminate necessity of
checking for constant mass. The time for drying to constant mass with a given
type of sample when a number of samples of nearly same type are to be analyzed
has to be determined bytrial. Weigh the dish as soon as it has cooled avoiding
residue to stay for long time as some residues are hygroscopic and may absorb
water form desiccant that is not absolutely dry.

CHEMICAL PARAMETERS

CHLORIDE :-

Introduction:- The presence of chloride in natural waters can be attributed to dissolution of salt

deposits, discharges of effluents from chemical industries, oil well operations and seawater intrusion in

coastal areas. Each of these sources may result in local contamination of both surface water and

groundwater. The salty taste produces by chloride depends on the chemical compositions of the water. A

concentration of 250 mg/L may be detected in some waters containing sodium ions. On the other hand,

the typical salty taste may be absent in water containing 1000mg/L chloride when calcium and magnesium
ions are predominant. High chloride content may harm pipes and structures as well as agricultural plants.

The method employed for Chloride content measurement is Argentometric Method.

Principle:- In a neutral or slightly alkaline solution, potassium chromate can indicate the
end point of the silver nitrate titration of chloride.AgCl is precipitated before
red silver chromate is formed.

Apparatus:- Erlenmeyer flask — 250 mL. Burette — 50 mL.

Reagents :- a) Potassium chromate indicator solution :-Dissolve 50 gm of potassium

chromate in a little distilled water. Add silver nitrate solution until a
definite red precipitate is formed. Let it stand for 12 hr, filter and dilute to 1
liter with distilled water.

b) Standard silver nitrate titrant :- 0.0141 N. Dissolve 2.395 gm of silver nitrate
in distilled water and dilute to 1 liter. Standardize against 0.0141N sodium
chloride solution. 1.00 mL = 500 pg of chloride. Store in a brown bottle.

¢) Standard sodium chloride solution:- 0.0141 N. Dissolve 824.0 mg of sodium
chloride (dried at 140°C) in distilled water and dilute to 1 liter.

1)Use 100 mL sample or a suitable portion diluted to 100 mL. If the sample is
highly colored, add 3 mL of aluminium hydroxide suspension, mix, let settleand
filter.
2) If sulphide, sulphite or thiosulphate is present, add 1 mL of hydrogen peroxide
and stir for 1 minute. Directly titrate the samples in the pH range7to1o0.
3) Adjust sample pH to 7-10 with sulphuric acid or sodium hydroxide if it is not in
the range.
4) Add 1.0 mL of potassium chromate indicator solution. \
5) Titrate with standard silver nitrate solution to a pinkish yellow end point.
Standardize silver nitrate solution and establish reagent blank value by

titration method.

Procedure:-

§ eieulation - : (V1 = v2) x N x 35450
Chloride, mg/L= o
Where Vi = Volume in mL of silver nitrate used by the sample. )
V2 =Volumein mLof Silver nitrateusedl.nthg blanktitration .
V3= volume in mL of sample taken for titration.

N= Normality of silver nitrate solution.




fOTAL HARDNESS ;- A
:-Waterhardnmisatraditionalmeasureoftheca city of wat precipit: soap 7o 4
;tlardness of water is not a specific constituent but is a variable and wmﬁame:ftgauom?:it:mon&“
ealls caused by dissolved polyyalent metallicions. In fresh water, the principal hardness causing ionsare
ﬁ:lnum a.nd magnesium which precipitate soap. Other polyvalent cations also may precipitate soap, but
often are in complex form, frequently with organic constituents, and their role in water hardness may be

Soft  0-60 mg/L
Medium 60-120 mg/L
Hard 120-180 mg/L
i VeryHard >180 mg/L
Although hardness is caused by cation, it may also be discussed in terms of carbonate (temporary) and
npn-carbonatfe (permanent) hardness. Carbonate hardness refers to the amount of carbonates and
bwarbox.lates in solution that can be removed or precipitated by boiling. This type of hardness is
responsible for the deposition of scale in hot water pipes and kettles. When total hardness is numerically
greater then that of total alkalinity expressed as CaCO, the amount of hardness is numerically equal to less
than total alkalinity is called carbonate hardness. When the hardness is numerically equal to less than
total alkalinity, all hardness is carbonate hardness. The amount ofardness in excess of total alkalinity
expressed as CaCOj is non-carbonate hardness. Non-carbonate hardness is caused by the association of
thg hardness-causing cation with sulphate, chloride or nitrate and is referred to the “permanent hardness”.
Thistype of hardness cannot be removed byboiling. Public acceptability of the degree may vary considera -
bly considerably from community depending on local conditions, and the association. The taste threshold for
magnesium isless than that for cation.
Methods for determination of total hardness in water are prescribed:-
a) Titrimetric Method
b) Method based on Analytical Data

Principle:- Titrimetric Method (EDTA method for determination oftotal hardness) :-
It depends on ability of ethylenediamine tetra acetic acid (C10H1608N2) or its
disodium salt to form stable complexes with calcium and magnesium ions.
When the dye eriochrome black T (EBT) (C20H13.N307S) is added to solution
containing calcium and magnesium ions at pH 10.0, a Wine red complex is
formed, this solution is titrated with standard solution of disodium salt of
EDTA, which extracts calcium and magnesium from the dye complex and the
dye is changed back to its original blue colour. Eriochrome black T is used to
indicate the end point for the titration of calcium and magnesium together.

Apparatus:-
Reagents :- Purityofthereagents. Unlessspecified otherwiseonlypurechemicals and tannin
free distilled water shall be used in tests.
a) Buffer solution: Dissolve 16.9 gm ammonium chloride in 143 mL
concentrated ammonium hydroxide, add 1.25gm of magnesium salt of
EDTA and dilute to 250 mL with distilled water. Store the solution in a
polyethylene bottle tightly stopper to prevent loss of ammonia or pick up
of carbon dioxide for no longer then 1 month. Dilute 10 mL of the solution
to 10omL with distilled water and check that the pH value is 10.0+0.1. In
the absence of magnesium salt of EDTA dissolve 1.179 gm disodium salt of
EDTA and 780 mg magnesium sulphate or 644 mg magnesium chloride_ in
somlL of distilled water. Add this solution to 16.9 gm amrx}opium chlqnde
and 143 mL concentrated ammonium hydroxide with mixing and .dllute
to 250mL with distilled water. To attain the_a .highest accuracy adjust to
exact equivalence through appropriate addition of a small amount of
EDTA or magnesium sulphate or chloride the exact amount can be
determined by taking an appropriate aliquot of l.mffer.and titrate it with
disodium salt of EDTA as above. Keep the solutions n.ght_ly Stoppard to
prevent loss of ammonia or absorbance of carbon 410x1de and do not
store for more than a month. Dilute 10 mL of the solution to 100 mL with

distilled water and check that the pH value is 10.0 £0.1. J
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1) Standardization: Pipette 25 mL of standard calcium solution in a
basin and adjust the volume to 50 mL with distilled water. Add 1
Tt the e ngs, Slapea e iy ol
until the ish tinge disappears. adding last few at3tos
interval. At the end point the color is skyblue. N

2) Pipette an aliquot of water sample maximum 50 mL in a poreelain dish o
mL beaker and adjust the volume to approximately 50 mL.Add 1
hydroxylamine hydrochloride solution.

3)Add 1 to 2 mL buffer solution so as to achieve pHof10.0to10.1.

4)Add 2 mL Eriochrome black T indicator solution.

5)Titrate with standard EDTA solution stirring rapidly in the beginning
slowly towards the end till end point is reached when all the traces of red
purple color disappear and solution is clear sky blue in color. Blank titrat on

carried out in a same way as that for sample may be used for comparison.
Calculation :- Calculate the hardness as follows

Total hardness as (CaCO3), mg/L = [1000(V1 -V2)/V3] x CF
Where V1=volumein mL ofthe EDTA standard solution used in the titration
for the sample
V2 =volumein mLofthe EDTA solution used in the titration for blank.
V3 = volume in mL of the sample taken for the test w
CF = X1/X2 correction factor for standardization of EDTA.
X1 =volumein mLofstandard calcium solution taken for
standardization k-
X2 = volume of mL of EDTA solution used in the titration. i

7  ALKANITY :-

Introduction:- Alkalinity of sample can be estimated by titrating with standard sulphuric acid

0.02N) at room temperature using phenolphthalein and methyl orange 1nd.1m§or. Titrationto 1
c(iecolourisation of phenolphthalein indicator will indicate complete neutralization of OH-and Y20fCO3~
while sharp change from yellow to orange of methyl orange indicator total alkalinity (complete |
neutralization of OH-, CO5, HCO3)

Principle:- Alkalinity of water is the capacity of the water to accept protons. It mgybe

5 defined as the quantitative capacity of an aqueous medium to react with :
hydrogen ions to pH 8.3 (phenolphthalein alkahmty) a.nd' thep topH3.7 (to_tal :
alkalinity or methyl orange alkalinity). The equation in its simplest formisas
follows:

CO42 + H* = HCO;3 (pH 8.3)
From pH 8.3 to 3.7 the following reaction may occur:
HCO3’ +H*= HzCOa

isti than 6.0. If
Reagents :- Distilled Water - Distilled water used should have pH not less . I
; :lze water has pH less than 6.0, it shall be freshly boiled for 15 minutes
cooled to room temperature. Deionizded w}a;ter mat)ill;; 2s:d provided tl
uctance of less than 2 ps/cm and a pH more 0.
;o)gilphnc:i:ﬁ - Dilutepss.6 mLof concentrated sulphuricacid (z
density 1.84) to 1 liter with distilledwater.



N mfmhad.-indieawrtothesoluﬁon,: b
ﬁ-m been determined. '
g :4)'Iiu'atewiththe standard acid to light pink color
Record the volume of standard acid used after
Calculate the alkalinity in the sample as follows

Phenolphthalein alkalinity (as mg/L of CaCO3) = A

Total alkalinity (asmg/LCaCO3) = (A4+ B)xN x50000
vV

Where

A= mL of standard sulphuric acid used to titrate to pH 8.3
» B= Ml of standard Sulphuric acid used to titrare form pH 8.3 — 3.7
ii- N= normality of acid Used
V= volume in mL of sample taken for test.




Coconut water is the clear liquid inside young green coconuts ( fruits of the palm .
development , it serves as a suspension for the endosperm of tgxe coconut du;}“g‘;ntll;te nucll;uh;?aiy ) |
pf development. As growth continues, the endosperm matures into its cellular phase and deposits 45
into thg x:lnd of the coconut meat. Coconut water has long been a popular drink in tropical countries
where it is available fresh, canned, or bottled. Coconuts for drinking are served fresh, chilled or
packaged in many places. They are often sold by street vendors who cut them open with machetes

or S}mﬂar implements in front of customers. Processed coconut water for retail can be found in

prdmary cans, Tetra packs, or plastic bottles, sometimes with coconut pulp or coconut jelly

included. Coconut water can be fermented to produce coconut vinegar. It is also used to make nata

de coco, a jelly-like food. Bottled coconut water has a shell life of 24 months. In recent years,

coconut water has been employed as natural energy or sports drink having low levels of fat,
carbohydrates, and calories, and significant electrolyte content. Marketers have also promoted

coconut water for having low levels of fat, carbohydrates, and calories. However , marketing claims
attributing tremendous health benefits to coconut water are largely unfounded. Unless the coconut

has been damaged, it is likely sterile. There is a single documented casse where coconut water has

been used as an intravenous hydration fluid when medical saline was unavailable.

Harvesting :- Fresh coconuts are typically harvested from the tree while they are green. A hole
may be bored into the coconut to provide access to the liquid and meat. In young coconuts, the
liquid and air may be under some pressure and may spray slightly when the inner husk is first
penetrated. Coconuts which have fallen to the ground are susceptible to rot and damage from

insects or animals.

Medical Use :- It is said, albeit quite incorrectly, that coconut water is identical to human plasma
and can be injected directly into the human bloodstream. The story has its origin from World War

IT where British and Japanese patients were given coconut water intravenously in an emergency
because saline was unavailable. Since then, this rehydration technique has been used only for short-
term emergency situations in remote locations where plasma is not available. Although substituting
coconut water for saline is not recommended by physicians today, it was a common practice during
the Khmer Rouge regime in Cambodia from 1975 to 1979. The Documentation Center.of Cambodia
cited the practice of allowing untrained nurses to administer green coconut water during the Pol Pot

regime as a crime against humanity.

Health Benefits :-
« Coconut water is a very refreshing drink to beat tropical summer thirst. Its liquid is packed with

simple sugars, electrolytes, and minerals to replenish dehydration

ithin the human body. e |
o vl;lesearch studies suggest that cytokinins (e.g., kinetin and transzeatin) in coconut water found to

have significant anti-ageing , anti-carcinogenic, and antithrombotic (anti-clot formation) effects.

Coco i ing bioacti h as acid
nut water is composed of many naturally occurring bioactive enzymes suc
phosphatase, catalase, dehydrogenase,diastase, peroxidase, rna-polymerases etc. In effect, these
es help in the digestion and metabolism. ; B
. cle)n:sygte beinpg very light in consistency, its water has propgrnonately better composition of
minerals like calcium, iron, manganese, magnesium and zinc than
it juices like oranges. o Al
e plex vitamins such as riboflavin, niacin, thiamin,

2= ey ood source of Bcom .
- Its liquid is plgo s ey gthesfeo vitamins are essential in the sense that the human body requires

pyridoxine, and fc:lllates, : Do
fro urces to replenish. .
cocothemnut ga(tage::ntasizs very goo}i) amount of electrolyte potassium.100ml of water has 250mg of i
L .

y ik 8
E -
|
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sium and 105mg of sodium. T e L R
.ae body due to diarrhea (loose sggoeltsh)er, these electrolytes help replenish electrolyte defi

arther, fresh coconut water has a small amount of vitami ic Aci iy :
n-c (Asco 5 ides about
2.4mg or 4% of RDA. Vitamin C is a water-soluble antioxidant(. EhicAGARIE providesEEeeS :

REQUIREMENTS :-
1. Coconut Water 2. Methylene blue |
3. Ferrous sulphate solution 4. Benedict's solution ‘
5. Concentrated sulphuric acid 6. Copper sulphate solution
7. Lead acetate solution 8. Sodium cobaltinate solution
9. Silver nitrate solution 10. Disodium hydrogen phosphate
11. Ammonium molybdate 12. Ammonium chloride
13. Concentrated nitric acid 14. Ammonium carbonate
15. Potassium dichromate 16. Potassium pyro antimonite
17. Sodium hydroxide solution 18. Universal indicator

WET TEST FOR BASIC RADICALS

EXPERIENT OBSERVATION INFERENCE

SODIUM :- White milkiness is observed | Na+ is confirmed

Potassium pyroaluminate is
added to coconut water

POTTASIUM :- Yellow precipitate is K+ is confirmed
Freshly prepared sodium salt observed

is added to coconut water

MAGNESIUM :- White precipitate is formed | Mg2* is present.

Add a pinch of magnesium
chloride , a few drops of
ammonium phosphate
solution to coconut water
CALCIUM :- A white precipitate is Caz2* is present
formed

Add solid ammonjum
chloride , ammonium
hydroxide and ammonium |
carbonate to coconut water |
and ammonium oxalate

Bolution
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Silver nitrate test:Add
conc.Nitric acid and silver

nitrate solution.

Mix a small quantity of the
salt with a small amount of
powdered Potassium
dichromate. Take a mixture
in test. tube and add conc.
Sulphuric acid Heat the tube
and pass the red vapours
evolved into a gas detector
containing sodium
hydroxide solution. To the
yellow thus obtained add
dil.Acetic acid lead acetate
solution

White Precipitate is formed |

A yellow Precipitate is
formed

Cl- is confirmed

OXALATE :-

Add calcium chloride and
acetic acid to the coconut
water

White precipitate is
obtianed

Oxalate ion is present.

NITRATE :-

Copper chips test:Heat a
small quantity of coconut
water with conc. Sulphuric
acid and few copper chips.
Brown ring test:Add a
small quantity of freshly
prepared solution ferrous
sulphate to a part of the
aqueous solution and then
pour conc. Sulphuric acid
slowly along sides of the test

tube

White precipitate is formed

A dark Brown ring is formed

NO;" ion may be present.

NOj- ion is present.

PHOSPHATE :-

Ammonium molybdate

test: Add conc. Nitric acid to
coconut water and boil then
add ammonium molybdate
solution to it.

A Yellow precipitate is
formed

Ca2+ is present

L



ADMITTED STUDENTS LIST

The following is the list of students who opted “COCONUT WATER & Drinking water” Analysis.

S.NO | REGISTER NUMBER NAME OF THE STUDENT
1 |153117121181 ADAPA JAYA SRI CHANDANA
2 | 153117121182 ANUSHA NARALASETTI
3 153117121183 BANDARU NAGA SRIVANI
4 153117121184 BORRA BALA THARUN
5 153117121185 CHANNAMSETTI KIRAN KUMAR
6 |153117121186 CHILUVURI AMRUTHA VALLI SRAVANTHI
7 1153117121187 CHITTURI BABY SRAVANI
8 | 153117121188 DALIPARTHI VISHNU VARSHA
9 | 153117121189 DAYANTRY VIJAYALAKSHMI
10 | 153117121190 DODDA SAI JYOTHI
11 | 153117121191 DOKKU ROSHINI
12 1153117121192 DONTUKURTHI EDUKONDALA HEMA SESHA SAI
13 |153117121193 ENJAMURI JESSY FLORA
14 | 153117121195 GOMPA ESWAR VENKATA SATYA TARUN
15 | 153117121196 GUDIPATI LALITAA BHARATEE PRIYANKA
16 |153117121197 GUDIVADA BALAII
17 |153117121198 GUNDA ANVESH
18 | 153117121199 ILLA SIREESHA
19 | 153117121200 INJETI SUSHMA
20 |153117121201 IRRINKI SINDHU MALATHI
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“Certificate will be given to Students on Letter Head”
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Coconut Water analysis Add-on Certificate Course commenced on 20154 — 3 pl2
Academic Year.
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