CHAPTER 2.PHYSICAL PARAMETERS OF WATER
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PParatus required:Thermometer- 0.1° C division.

Proc . .
o e(.'iure. Temperature measurement is made by taking a portion of the water sample (about 1litre) and
ersing the thermometer into it for a sufficient period of time (till the reading stabilizes) and the reading

Is taken, expressed as °C.

TRANSPARENCY (LIGHT PENETRATION)

) Solar radiation is the major source of light energy in an aquatic system, governing the
" . . .
: lc;nary productivity. Transparency is a characteristic of water that varies with the combined effect of colour
o s ) .
turbidity. It measures the light penetrating through the water body and is determined using Secchi disc.

Appanjatus required: Secchi disc, a metallic disc of 20cm diameter with four quadrats of alternate blacl
and white on the upper surface. The disc with centrally placed weight at the lower surface, is suspended wit
a graduated cord at the center.

Pltocedure: Transparency is measured by gradually lowering the Secchi disc at respective samplin
points. The depth at which it disappears in the water (X1) and reappears (X2) is noted. The transparency

the water body is computed as follows:

Transparency (Secchi Disc Transparency) = (X1 +X2)2

Where, Xi = Depth at which Secchi disc disappears
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PARAMIE TS OF WATER
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Like DO. a diurnal fluctuation pattern that o associated with the intensity of
This is because carbon dioxide is required for photosynthesis
and accumulates through nighttime respiration. It peaks before dawn and is at its minimum
when photosynthesis is intensc. All organisms respire and produce Carbon dioxide CO2
(continuously, so that the rate of CO2 production. Depends on the density of organisms. The
rate of CO2 consumption depends on phytoplankton density. Carbon dioxide is acidic and it
decreases the pH of water. Also, and carbonate would decrease. The consumption of CO2
during photosynthesis causes pH to peak in the afternoon and the accumulation of CO2 during

dark causes pH to be at its minimum before dawn.

Method employed : Electrometric method
Apparatus required: Glass electrode, reference e

and pH meter.

Procedure:. .

. “The pH is determined by measuring the Electro Motive Force (E.M.F) of a cell comprising an

Indicator electrode (an electrode resp'onsive to hydrogen ions such as a glass electrode) immersed in the test

solution and the reference electrode (usually a mercury/calomel electrode). Contact between the test solution

and the reference electrode is usually got by means of a liquid junction, which forms a part of reference
Jeasured with pH -meter, that is a high impedance voltmeter calibrated ir

tabilize before taking reading for

electrode. E.M.F of this cell is m
terms of pH. The electrode is allowed to stand for 2 minutes to S

reproducible results (at least £0.1 pH units).

Photosynthesis, oceurs for pH.

lectrode (mercury/calomel or silver/silver chloride)

Salinity:
Salinity is the measure of all the salts dissolved in water. Salinity is usually measured in parts pe
average river water salinity is 0.5ppt or
35 grams are salt. Because the water in

thousanfi (ppt or %o, ). The average ocean salinity is 35ppt and the
less. This means that in every kilogram (1000 grams) of seawater,
tuaries is less than the open ocean.

estuaries is a mix of fresh water and ocean water, the salinity in most es
Bottom water almost always contains more salt than surface waters.
fwater quality because different species of animal

The salinity of water is an important measure 0
and plant life survive in different ranges of salinity. Even a small change in salinity could cause stress, or

even death, to these organisms and could have a devastating effect on the local, and wider, ecosystem.
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‘, Table 4 Hardness Chart (for drinking water)
'\H” (§] Hi) '”l’/l,
T\Inﬁum 60 120 mg/l
120 - 180 mg/l,

Hard
Very Hard - 180 mp/l

and its sodium salts react

amount of dye such as

Principle:
diamine tetra acetic acid)
at alkaline ptl

a solution. 1f a small
and magnesium ions
| the calcium and magnesium

¢ the end

insuitable

In alkaline conditions EDTA (Ethylene-
ated complex when added o

ition containing calcium

Wi SPECIT . 3
vith cations forming a soluble chel
a titrant, al

L‘f-‘lochrmue black-T is added to an aqueous solt

f” “?-” = 0.1. it forms wine red colour. When EDTA is added as

'mfs in the solution get complexed resulting in a sharp colour change from wine red to blue, markin
point of the titration. Hardness of water prevents lather formation with soap rendering the water
It forms scales in boilers, making it unsuitable for industrial usage. A
in solution. At this pH, murexide indicator forms a pink color
exced resulting in a change from pink to purple

t higher

for bathing and washing.
PH>12.0. Mg~ ion precipitates with only Ca™
with Ca~jon. When EDTA is added Ca™"gets compl

indicating end point of the reaction.
pette, conical flask, beakers etc.

Apparatus required: Lab glassware-burette, pi
a conical flask, to which 1ml o

e is pipetted into
The mixture is titrated again:

_T indicator is added.

Procedure Exactly 50ml of the well-mixed sampl
1 turns pale blue at the end point.

ammonijum buffer and 2-3 drops of Eriochrome black
standard 0.01M EDTA until the wine red colour of the solutiol

Fig 6: Results of total hardness test by titration method
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and magnesium. it combines first with éalcium. Caleium can be determined directly with EDTA """"' ~:~""'
y made sufliciently high such that the mapnesium is largely precipitated as hydroxy| compound .{':j :",’;“:
b NaOH and iso-propyl aleohol). When murexide indicator is added to the solution containing calcium, 2 ’ ne
calcrum gets complexed by the EDTA at pH 12-13. The end point is indicated from a colour change from

(‘fnk {0 purp le.

cal flask, beakers and droppers.

Apparatus required: Burettes, pipette, coni
o a clean conical flask. 10 which 1ml of

Procedure: A known volume (50ml) of the sample is pipetted int
sodium hydroxide and 1ml of iso-propyl alcohol is added. A pinch of murexide indicator is added 1o this
mixture and titrated against EDTA until the pink color turns purple.

MAGNESIUM HARDNESS
Magnesium is a relatively abundant element in the earth's crust, ranking eighth in abundance
nd its source lies in rocks, generally present in lower
ntributing to hardness and a necessary

among the elements. It is found in all natural waters a
cathartic and diuretic

concentration than calcium. It is also an important element co
constituent of chlorophyll. Its concentration greater than 125 mg/L can influence
rmined total hardness and calciun

actions.

Principiley: Magnesium hardness can be calculated from the dete
diuretic and laxative, and reduces the utility ¢

hardness.
High concentration of magnesium proves to be
water for domestic use while a concentration above 500 mg/L imparts an unpleasant taste 10 water an
d electro dialysis or ion exchang

renders it unfit for drinking. Chemical softening, reverse 0Smosis an

reduces the magnesium hardness to acceptable levels.
NITRATES

Nitrates are the most oxidized forms of nitrogen and the end product of the aerot
tter. The significant sources of nitrates are chemical fertiliz¢
as well as domestic and industrial sources. Natu
ies of nitrates. The stimulation of plant growth
Igae. The subsequent death and decay of pla
for biological oxidation of nitrogenous orge

decomposition of organic nitrogenous ma
from cultivated lands, drainage from livestock feeds,
waters in their unpolluted state contain only minute quantit

nitrates may result in eutrophication, especially due to a
produces secondary pollution. Nitrates are most important
to fix molecular nitrogen in nitrates. ’

matter. Certain nitrogen fixing bacteria and algae have the capacity
main source of polluting nitrates is domestic sewage. Nitrates may find their way into ground water thro
eaching from soil and at times by contamination. They can be measured by the phenoldisulphonic methe
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AMMONTA
Ammonia ic the major nitrogenous waste product in aquatic animals. Miration
nce the amount of ammonia present in the given

Higher concentrations of

ammonia in the water is toxic to the aquatic animals and he
Wwater sample is monitored to know its concentration in sample.

Procedure: Smi of the sample water is taken in a clean test tube . to this 0.25 ml of oxidizing solution is
2dded and left for 30 minutes. Afier 30 minutes the solution turned into blue colour. Now the amount of

ammonia in the sample is measured in DCR at 680nm.

DISSOLVED OXYGEN

Oxygen dissolved in water is a very important parameter in water analysis as it serves as an
indicator of the physical, chemical and biological activities of the water body. The two main sources of
dissolved oxygen are diffusion of oxygen from the air and photosynthetic activity. Diffusion of oxygen from
the air into water depends on the solubility of oxygen, and is influenced by many other factors like water
movement, 'temperature, salinity, etc. Photosynthesis, a biological phenomenon carried out by the
autotrophs, depends on the plankton population, light condition, gases, etc. Oxygen is considered to be the
major limiting factor in water bodies with organic materials. Dissolved oxygen is calculated by man}

methods,

Method : Winkler’s method

Principle: Oxygen present in the sample oxidizes the dispersed divalent manganous hydroxide to tf
higher valency to precipitate as a brown hydrated oxide after addition of potassium iodide and sodiu
1ydroxide. Upon acidification, manganese reverts to its divalent state and liberates iodine from potassiu
odide, equivalent to the original dissolved oxygen content of the sample. The liberated iodine is titrat

gainst N/80 sodium thiosulphate using fresh iodine as an indicator.
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TRANSPARIENCY

Traneparency of the studied ponds is determined by using secehi disc and the results were
observed as 22em and 20 em for pond 1 and pond 2 respectively. A slight variations in the transparency
were observed during study period due to cloudy weather in those months but in remaining months the

variation quite negligible,

BIOLOGICAL PARAMETERS:
ous phytoplankton and zooplankton to fearn about the

The sample water is tested for the presence of vari
dea about the amount of feed to be given to the
sent study are

plaktonic growth with in the pond and also to form an i
Cculture arganisms or amount of fertilizers to be added to the pond. The observations of the pre
as follows.

Zooplankton:

1. In the sample 1 the following zooplankton has been observed. ,,
Jinia species €tC. L

a sp., Diaphanosoma sp. Etc.

Rotifers: Brachionus species, Fi
were found.

o Cladocerans: Daphnia sp., Moin
e Copepods: Cyclopoids and Calanoids

. In the sémp]e 2 the following zooplankton have been observed.
«  Rotifers: Brachionus species, ki ilinia species etC-

«  Cladocerans: Daphnia sp., Moina sp. Etc.
= Copepods: Cyclopoids and Calanoids were found.
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