O CHAPTER 2 plygcAL PARAMETERS OF WATER

' COLOuR
suspend I natural water, colour is due 1o the presence of humic acids, fulvic acids, metallic ions,
sSpe . T . .
“ i ! ”; o Plankton. weeds wnd industeial effhiente Colonr iy repoved to make water suitable for
eners ) ' . . s
\Vulu‘l and indusipial applications and s determined by visg) comparisan of the sample with distitled
cr,

) 4 l.\lll” (\(Hlll”ll'l‘sﬂll: Aboit Ol ol the ‘J”ll‘ll nnel 20ml of diatilled water were taken in two wparate
L Hdm
o wide mouthed testtubes The reanlis were tabilited (% clear, greenish, greyish, brownish, hlackish, etc) by

compar mg the colo ol the ":‘”'P"" with distilled water

r" a
wv
) 4 ODOR:
o Odor of water i e he ¢ i , . p . . .
lond ater s due to the accumulation of excretary wastes and arganic and morganic
‘ toads and also due 1o pollution. The odor of the investigated pond water was smelt by nose. The ador of an
5 ideal pond water i« not fishy or odorless (Das,1997),
1 TEMPERATURE
Impinging solar radiation and atmospheric temperature brings about spatial 2nd termporal
U changes in temperature, setting up convection currents and thermal stratification. Temperature plays 2 very
mportant role in wetland dynamism affecting the various parameters such as alkalinity, salinity, dissolved
)] OXYeen. electrical conductivity ete. In an aquatic system, these parameters affect the chemical and biologica)

reactions such as solubility of oxygen, carbon-di-oxide-carbonate-bicarbonate equilibrium, increzse in
A ) metabolic rate and physiological reactions of organisms, ctc. Water temperature is important in relation to
fish life. The temperature of drinking water has an influence on its taste.

P

Apparatus required:Thermometer- 0.1° C division.

Procedure: Temperature measurement is made by taking a portion of the water sample (about 1litre) and
immersing the thermometer into it for a sufficient period of time (till the reading stabilizes) and the reading

is taken, expressed as °C.

b TRANSPARENCY (LIGHT PENETRATION)

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

Apparatus required: Secchi disc, a metallic disc of 20cm diameter with four quadrats of alternate black
and white on the upper surface. The disc with centrally placed weight at the lower surface, is suspended with

a graduated cord at the center.

Procedure: Transparency is measured by gradually lowering the Secchi disc at respective sampling
points. The depth at which it disappears in the water (X1) and reappears (X>) is noted. The transparency of

the water body is computed as follows:

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

Where, X1 = Depth at which Secchi disc disappears
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Fig:S Secchi disc
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pH:
(N R | 1 [!,\"vwf'lr’l‘ ”"7"""'!””"'.‘/ 3
" w o the comscentrations @ . — 141
NIEGRER ith 0) bemng the most acidic at |

or alkalindgiy The pH conle exte mde from 10 1y 0 0) (Optimum s 7 4

caconrs in the range
Y i a conditon of neatealits and rontine I AREL nlture o

fleg
; ty (ncreases r-ry'.’, b
ie d sroi1s A8 ammeanta (OXICRY
veeedine s allaline water (preater than pli 9) is dangeron

' y e
hipher temperatures fish are more sensitive 10 pH changes.

e [f nffccli ”)C n«,(1,‘1i’dvl)'lﬂ7

il narafiete sider hecau
It i< an important chemical parameter (o consi 87

@
and other physiological processes of culture organisms. A (;Cr(nirY mngc' (,'f pl l—('pil () o
Gould be ﬁﬁmmincd for acceptable growth and production. But |'r1 semi- mtcnm./‘. un-.; :.ﬂ;r
optimum range is better maintained between pH 7.4 — 8.5. pH 7 is the ncutrf)l pﬁ.m;] a:)nr:c; -
is acidic below pH 7 and basic above pH 7. pH changes in pond water are mainly in u»‘ _-;Cid;
carbon dioxide and ions in equilibrium with it. PH can also be allcrcd by a) ?rganlc y fat
these are produced by anacrobic bacteria ("acid formers") from protein, carb(?hydr;')tc}:‘s an -
from feed wastes, b) Mincral acids such as sulfuric acid (acid-sulfate soils). which may
washed down from dikes during rains and c) Lime application. ) . . . £
Like DO. a diurnal fluctuation pattern that is asspcxated' with the mtensxtt};:es(;s
photosynthesis, occurs for pH. This is because carbon dioxide is required f°r ph.OIO;‘ViEimum
and accumulates through nighttime respiration. It peaks before dawn,and 1S.at (;I-s :de CO2
when photosynthesis is intense. All organisms respire and produce Cagbuiycioxi s The
(continuously, so that the rate of CO2 production. Depends on the dens.lty.Of c.)rgaqhs.m z;nd it
rate of CO2 consumption depends on phytoplankton density. Carbon dioxide 1s acicic £ CO2
decreases the pH of water. Also, and carbonate would decrease. The £ons umpf}‘gf(‘):’ d rin::
during photosynthesis causes pH to peak in the afternoon and the accumulation o 2 during
lark causes pH to be at its minimum before dawn.
Tethod employed : Electrometric method . ) hloride)
pparatus required: Glass electrode, reference electrode (meroury/calomel or silver/silver chiori
1 pH meter.
ocedure:.

“~The pH is determined by measuring the Electro Motive Force (E.M.F) of a cell comprising an
cator electrode (an electrode responsive to hydrogen ions such as a glass electrode) immersed in the tf:st
tion and the reference electrode (usually a mercury/calomel electrode). Cor}tact between the test solution
the reference eléctrode is usually got by means of a liquid junction, which forms a part of .referenc:e
rode. E.M.F of this cell is measured with pH meter, that is a high impedance voltmeter cahbr:ated in
s of pH. The electrode is allowed to stand for 2 minutes to stabilize before taking reading for
ducible results (at least 0.1 pH units).

lity:

Salinity is the measure of all the salts dissolved in water. Salinity is usually measured in parts per
ind (ppt or %s ). The average ocean salinity is 35ppt and the average river water salinity is 0.5ppt or
his means that in every kilogram (1000 grams) of seawater, 35 grams are salt. Because the water in
es is a mix of fresh water and ocean water, the salinity in most estuaries is less than the open ocean.
| water almost always contains more salt than surface waters.

The salinity of water is an important measure of water quality because different species of animal
nt life survive in different ranges of salinity. Even a small change in salinity could cause stress, or
ath, to these organisms and could have a devastating effect on the local, and wider, ecosystem.
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Apparatus reqguired: Reactometer

At firsd the refroctometer calibrated w ith a blank (distilled water )2

of sample is noted from ppt metet.

Procedure:
is placed on prism. The salinity
Alkalinity -

[ the water sample which meas
d in terms specifi
alkalinity of sur

d in terms of th

\IKRalinity is an aggregate property ©
: It can be interprete

chemical compositt . . i ;
emical composition of the sample is also pcrlormcd The

carbonate, bicarbonate and hydroxide content and is often interprete
r is the capacity of water to ne

capacity of a water sample.

constituents. Higher txhe alkalinity. greate
lower the T b . . :
ower the alkalinity, the lesser will be the neutralizing capacity-

o Alkalinity of sample can be estimate
:ZT&UOH tc: pH 8.3 or decolourisation of phenolphthalein indicator will indica
of and 172 of COs>. while to pH 4.5 or sharp change from yellow to orange ©
vill indicate total alkalinity.

o defect the different types of alkalinity.
guations:
1enolphthalein alkalinity (mg / L) as caco3 =
stal alkalinity (mg/L) as caco3 = B xnormality of
here, ' ' o

A = titrant (mL) used to titrate

B =titrant (mL) used to titrate

N = normality of the acid (0.02N HSO; for this alkalinity test)

50,000 = a conversion factor to change the normality into units of CaCOs

the water is tested for

Ax normlity
acid x50000/ml of sample

Once PA and TA are determined, then three types of alkalinities,

bonates can be easily calculated from the table:

Table 3 : Calculation of Alkalinity of samples

ter a resultant
clence fluctuntions

nel then the

ures the

¢ substances only
face water is duc 10 the

e concentrations of these
utralize acids. Conversely. the

d by titration with standard Hz
te complete neutralization of

f methyl orange indicator

W aARe agriculture
rine in the

e aalinity
o freshwater cntering

sample water

acid-neutralizing
when a complete

S0O; or HCI solution.

phenolphthalein and total alkalinity, using

of acidx50000/ ml of sample

i.e, hydroxides, carbonates anc

"HCO: alkalinity as CaCOs

Result of Titration” "OH alkalinity as CaC0Os | COs alkalinity as CaCOs
PA=0 0 0 TA
PA<IZTA 0 2PA TA-2PA 7
PA=12TA 0 2PA 0 ’ |
PA>12TA  2PA-TA "2(TA - PA) 0 |
PA=TA TA 0 n i
! i |
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1 Harddn i T R— i1 | ! I i
.l]L!'vvh. carth otal b me | ? A ) o i o T cal Wt |
calcium ard rsagsesium aviscentral kon A el ¢l (14 i1y mg/l - '
Cale i and mae e Caee 1empsoran P ‘-||l|'!- e s el e hbord 14 - f s ~1
Table 1 Hardness € hart (ho drinking water/
I <ol l 0 60 mel |
\lulin;{v' ‘ 6O - 120 me L L
/IAl;mli . i-”“ - 180 me/l Q\
| - 180 mg/lw ¥ §

Nery Hard
diaminc tetra acid) and its sodium salts reac
a solution. If a small amount © fdye suct
aqucous solution containing calcium and magncsium jons at alkaline pH
t. all the calcium and mMagnesium
g the end

When EDTA is added as a titran
lour change from wine red to blue. marking
i”l‘;‘,,'.,:

nation with soap rendering the water unsuias
ble for industrial usage. At higher
dicator forms a pink ¢
from pink to purpk

Principle:
such 2

acetic

alkaline conditions EDTA (Ethylene-

In
ated complex when added to

with cations forming a soluble chel
Ffi“\'hl'ﬂmc black-T is added to an
of 10.0 = 0.1. it forms wine red colour.
resulting in a sharp co
lather fort
aking it unsuita
At this pH. murexide in
a change

ions in the solution get complexed

,\. 3 L. . N
point of the titration. Hardness of water prevents
boilers. m

in solution.
omplexed resulting in

olor

“,’; bathing and washing. It forms scales in
>I|2 e S ] . s

”_ '--O: Mg™ ion precipitates with only Ca™
with Ca™~ion. When EDTA is added Ca™ gets ¢

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

\pparatus required: Lab glassware-burette.
ical flask. to which 1ml

ple is pipetted into a con
_T indicator is added. The mixture is titrated agav

]

ro 3 .
cedure Exactly 50ml of the well-mixed sam

tion turns pale blue at the end point.

nmonium buffer and 2-3 drops of Eriochrome black
andard 0.01M EDTA until the wine red colour of the solu

Fig 6: Results of total hardness test by titration method
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: ; acdded 10 the water OO0 4 s
v Principle:  When EDTA (Fthylene-diamine tetra scetic id) is sdded €0
, . « Awectly with EIJTA when g
saenesim. it combines first with calcium. € akcium can be determined wred o .
‘ , ’ et e bydraey! compound (by addin
made sufliciently high such that the magnesium 1% largely I‘“‘C'f”m““; as hydrapey! COUPEE o
" . . " C enepaimnng calcum, all v
NaOH and iso-propyl akeabol). When murexide indicator 1s added 1o the solution comammng <3 . all the
p i A ; o 2 colowr change from
calkcium pets complexed by the EDTA at phl 12-13. The end point 18 indicated from a oW CRange |

pink to purple.
Apparatus required: Burettes, pipette, conical flask. beakers and droppers.

ml) of the sample is pipetted into 2 clean conicz! flask. to which 1ml of
| alcohol is added. A pi ndicator is added o this

lor turns purple-

Procedure: A known volume (50
sodium hydroxide and 1ml of iso-propy
mixture and titrated against EDTA until the pink co

nch of murexide i

MAGNESIUM HARDNESS

abundant element in the earth’s crust, ranking eighth in abundant
aters and its source lies in rocks, generally present in low
ment contributing to hardness and a necessz
g/L can influence cathartic and diure

Magnesium is a relatively
among the elements. It is found in all natural w
concentration than calcium. It is also an important ele
constituent of chlorophyll. Its concentration greater than 125 m
actions.

Principle: Magnesium hardness can be ¢
hardness.

alculated from the determined total hardness and calci
ves to be diuretic and laxative, and reduces the utilit

00 mg/L imparts an unpleasant taste to water
is and electro dialysis or ion exch

High concentration of magnesium pro
water for domestic use while a concentration above 5
renders it unfit for drinking. Chemical softening. reverse 0Smos
reduces the magnesium hardness to acceptable levels.
NITRATES
Nitrates are the most oxidized forms of nitrogen and the end product of the at
f nitrates are chemical fert

ecomposition of organic nitrogenous matter. The significant sources O
om cultivated lands, drainage from livestock feeds. as well as domestic and industrial sources. M

aters in their unpolluted state contain only minute quantities of nitrates. The stimulation of plant gro'
trates may result in eutrophication, especially due to algae. The subsequent death and decay of
oduces secondary pollution. Nitrates are most important for biological oxidation of nitrogenous ¢
!‘tter. Certain nitrogen fixing bacteria and algae have the capacity to fix molecular nitrogen in nitrat
lin source of polluting nitrates is domestic sewage. Nitrates may find their way into ground water
ching from soil and at times by contamination. They can be measured by the phenoldisulphonic m
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