CHAPTER 3:- CHEMICAL PARAMETERS OF WATER

pH:

PH or the concentrations of hydrogen ions (114) present in pond wat I
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or alkalinity. The pH scale extends from 0 to 14 with 0 being the most acidic and 14 the et 22708 Pr
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is a condition of neutrality and routine aquaculture occurs in the range 7.0t 9.0 (optiwnum o
Y, 3
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Exceedingly alkaline water (greater than pll 9) is dangerous as ammoniz tozicity AT eIV !
. i - y
higher temperatures fish are more sensitive 1o pH changes.
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It is an important chemical parameter 10 consider because it affects
7

and other physiological processes of culture organisms. A certain range of pH (pH 6.2 —5%.
should be maintained for acceptable growth and production. But in semi- intensive culture. 127
ge is better maintained between pH 7.4 — 8.5. pH 7 is the neutral point and wzler
is acidic below pH 7 and basic above pH 7. pH changes in pond water are mzinly influenced o7
carbon dioxide and ions in equilibrium with it. PH can also be altered by ajy Orgznic 2cids.
these are produced by anaerobic bacteria ("acid formers”) from protein, carbohydrates znd 2

from feed wastes, b) Mineral acids such as sulfuric acid (acid-sulfate soils), which mzy

washed down from dikes during rains and c) Lime application.

Like DO, a diurnal fluctuation pattern that is associated with the mtensity of
photosynthesis, occurs for pH. j’his is because carbon dioxide is required for photosynthesi
and accumulates through nighttime respiration. It peaks before dawn and is af its minimu
when photosynthesis is intg:'nsé. All organisms respire and produce Carbon dioxide CO
(continuously, so that the rate of CO2 production. Depends on the density of organisms. 1he

rate of CO2 consumption depends on phytoplankton density. Carbon dioxide is acidic and &
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
&pparafus required: Glass electrode, reference electrode (mercury/calomel or silver/silver chloride)

nd pH meter.

'rocedure:. AT

-~~The pH is determined by measuring the Electro Motive Force (E.M.F) of 2 cell comprisme ¢
dicator electrode (an electrode responsive to hydrogen ions such as a glass electrode) immersed m i
ylution and the reference electrode (usually a mercury/calomel electrode). Contact between the test S0l
d the reference electrode.is usually got by means of a liquid junction. which forms a part © E
ectrode. E.M.F of this cell is measured with pH meter, that is a high impedance volimeter calibrated

rms of pH. The electrode is allowed to stand for 2 minutes to stabilize before taking reafmsz

producible results (at least 0.1 pH units).
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linity:

Salinity is the measure of all the salts dissolved in water. Salinity is usually measured in parts
usand (ppt or %o). The average ocean salinity is 35ppt and the average river water salinity is 0.5ppt ©
;. This means that in every kilogram (1000 grams) of seawater, 35 grams are salt. Because the water r

\aries is a mix of fresh water and ocean water, the salinity in most estuaries is less than the open o<l

tom water almost always contains more salt than surface waters.
because different species oi anin

The salinity of water is an important measure of water quality
- e e wt.. Tuan a emall chanee in salinity could cause stress, ©
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Alkalinity L2 4 v
My § an aggrepate properny of the water sample Hnn Feassms the w61 RLET/ Y

CApaciy of 8 waier . i ' , : .‘ ‘
chemie g "»m~” T sample It can be interpreted in terms sperific sutrances (1 Wt & SRR,

position of the sample is 4l performed. The alalinny of wrlae Wty % due 0y e
“"l'JilIu!'lI'},,,“ arbonate and hydrozide conmtent and is ofien interpreted in verms of the Comrrira i oA e

¢ .'tl'n,“;m,

Wigher 17he alkalinity, greater s the capacity of water W netedlize wids. Comvensyy, T

lower the a i)
” alkalins , . . .
kalinity, the fesser will be the neutralizing capacity.
Titratic Alkalinity of sample can be etimated oy Gtestion with wandzed e or B s,
Ol 4 (;‘ 0 pH 8.3 or decolourisation of phenolphthalein indicator will indicate complas sets il AXS A
il 172 of CO%, while 1o pH 4.5 or sharp changs from yellow v orange of syl TS i
’\;.n indicate total alkalin ny.
A dct’cd the different types of alkalinity, the water is tested for phenolphthalein znd 1ozl alkalinity, using
Equations:
She ; e :
’I ‘hcno Iphthalein alkalinity (mg / L) as caco3 = A7 normiity of zcid 750000/ mi of sample
T'otal alkalinity (mg/L) as caco3 = B snormality of acid #50000/m] of sample
Where, “
A = titrant (mL) used to titrate
B = titrant (mL) used to titrate
N = normality of the acid (0.02N H,S0: for this alkalinity test)
50,000 = a conversion factor to change the normality into units of CaCO3

U

Once PA and TA are determined, then three types of alkalinities, i.e, hydroxides, carbonates and

bicarbonates can be easily calculated from the table:

Table 3 : Calculation of Alkalinity of samples

“Result of Titration OH alkalinity as CaCOs | COs alkalinity as CaCOs HCO: alkalinity as CaCOs
PA=0 0 0 T~
PA<IRTA 0 |2PA ‘TA-2PA
PA=1RTA 0 2PA 0
PA>I2TA  2PA-TA [2(TA - PA) 0 .i

PA=TA TA 0 0 \
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Apparatiis requfréd: Buretics, pipette, conieal Slask, rakers and droppers.
Procedure: A known volume (50ml) of the wample 1 pipetted into 2 cean conics) flask, 1o which imi of
sodiom Bydroxide fnd 1 ofd-props! aleshol 1o added. A pinch of murexide indicaor ¥ added this

mixture and titrated against EDYTA until the pink wlor turms purple.

MAGNESIUM HARDNESS
Magnesium is 2 relatively abundant element in the earth’s crust, ranking eighth in abundance
< and its source lies i rocks, generally present in lower
niributing to herdness and 2 necessary
fizrtic and diuretic

17

among the elements. It is found in all naturzl v
concentration than calcium. It is also an important element CO
constituent of chlorophyll. Its concentration greater than 125 mg/L can influence cat

actions.
Principle: Magnesium hardness czn be caleulaed from the determined total hardness and calcium
hardness. ’ ‘

to be diuretic and laxative, and reduces the utility of

High concénﬁaiion of magnesium proves
r and

water for domestic use while a concentration above 500 mg/L imparts an unpleasant taste 10 wate
renders it unfit for drinking. Chemical sofiening, reverse osmosis and electro dialysis or ion exchange

reduces the magnesium hardness to acceptable levels.

NITRATES |

Nitrates are the most oxidized forms of nitrogen and the end product of the aerobic
decomposition of organic nitrogenous maiter. The significant sources-of nitrates are chemical fertilizer:
from cultivated lands, drainage from livestock feeds, as well as domestic and industrizl sources. Natura
waters in their unpolluted state contain only minute quarntities of nitrates. The stimulation of plant growth b
Jsitrates may result in eutrophication, especially due o aloae. The subsequent death and decay of plan!
sroduces secondary pollution. Nitrates are most important for biological oxidation of nitrogenous organ
1atter. Certain nitrogen fixing bacteriz and algae have the capacity to fix molecular nitrogen in nitrates. Tl
ain source of polluting nitrates is domestic sewage. Nitrates may find their way into ground water throu
iching from soil and at times by contamination. They can be measured by the phenoldisulphonic methoc
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' Ihe interpretation of chemical analyses.
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Identifyving the nature, extent
atic systemon a regular basis.

als (zooplankton), found usually

4. Providing data on the status of an aqu
pended in water, non-motile or

) & J . . -
Plankton: A microscopic community of plants (phytoplankton) and anim
little or no resistance to water currents, sus

d "Plankton”.

ular, colonial or filamentous forms
d other organisms occurring in the

‘ﬁ‘cc floating, swimming with
insufficiently motile to overcome transport by currents, are calle

Phytoplankton (microscopic algae) usually occurs as unicell
by the zooplankton an

and is mostly photosynthetic and is grazed upon
same environment.
protozoans, rotifers, cladocerans and

Zooplankton principally comprise of microscopic
ful in assessing water quality.

copepods. The species assemblage of zooplankton also may be use
" The structure of photosynthetic populations in the aquatic ecosystems is dynamic a
ion. An understanding of the community structure i

sition and biomass distribut
| distribution of the different species. Changes in specie
cies, rates of nutrier

nd constantly

changing in species compo
dependent on the ability to understand the tempora
-affect photosynthetic rates, assimilation efficien

composition and biomass may

utilization, grazing, etc.
Plankton, particularly phytoplankton, has long been used as indicators of water qualit

Because of their short life spans, planktons respond quickly to environmental changes. They flourish both
highly eutrophic waters while a few others are very sensitive to organic and/or chemical wastes. So!
species have also been associated with noxious blooms causing toxic conditions apart from the tastes ¢

odour problems.

Plankton net: The plankton net is a field-equipment used to trap plankton. It has a polyethylene filter
(?eﬁned mesh size and a graduated measuring jar attached to the other end. A handle holds the net. The 1
size of the net determines the size range of the plankton trapped. The mesh number 30 of size 60 mn

1sed for collecting samples.
16
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and planktons are filtered and pres vved for firth nly

L“b(‘ls: he ime of sampling, study area-lake name and the volume measured

sample label hos the dotet
and page

d on the containers of S0ml capoeity.

I reservation: 1he samples collected into the 100ml1 polyethylene vials were preserved by adding suitable

AMounts of Iml chiloroform to aet as the narcotizing agent and 2ml of 2% formalin for preservation and

analvses,

Concentration technique: The plankton nets are used to collect samples for the qualitative and
Quantitative estimation of the plankton, by filtering a known volume of water (5-50 liters) through the net

df-‘Pending on the plankton density of the tanks.

Qualitative evaluation of plankton: water sample is placed on a glass slide and observed for

different planktonic organism under microscope.
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