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ICAL CONDUCTIVITY | [ Cali Ti
’ { or
asure of a wat o lectric current. It
1s micromho €r's capacity to convey electri pl
ture and i rg/cc:-]t lor n]ncro Siemns/cm’, Conductivity of water varies directly with ‘e"[:: (p
prop s??h to its dissolved minera] matter content. Electrical conductiVlty ﬂe‘;m
€ quantity of - certained @**
gurde to cheC{( [hedl;flglltved fs adlts llr; :;V e Samp(l]e Canpgﬁezzisf re\'alllalloﬂ.’L
‘ y of distilled water and 1s a (et cC
steam purity in power industry. Distilled water with conductivity more than should 1 til

SOLIDS i
. on.
The term solids refers to the matter that remains as residue Upon evapord!
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jude both dis.solved solids and suspendegq sol
:il;“ olved conditions whereas industrial cfﬂucmgo
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ids. able wi i

. Potable waters contain mineral matters in

P . 2} . M ‘
S€wage contain huge amount of undissolved

| SUSPENDED $01,1pg (SS)

500 mL of 2 sample is taken exactly in

sried and weighed Gooch crucible containing an ashestos | t
. nat.

% IC are WaShed Wllh dlSti"Cd ¥
e crucib : ‘ water to remo f i i
ooled in a desiccator and weighed. The increase - lvhc chloride. The crucible is finally dried,

. g " : e 1 . . .
e suspended impurities present. The total solid content weight of the crucible is equivalent to

ating it to dryness on a steam bath and dr;ir?gfr,sa(zo ™ sample can also be,calcylated

by evapor , ' Ci
bout ONE hour. From this, subtract the dissolved solids to getdtizu;ula(:t}i;; l(?f(s:u;g ar:] (()jvenr(fjor
endeca solidas.

DISSOLVED SOLIDS (DS)

Filler 500 mL sample in a Gooch crucible to free |
collected in a beaker and evaporated to about 50 miefoihgg.n;tssuhsgflgdﬁg x:!::g;rt.hTh.e e i-s'
on the walls of .lht? beaker due to evaporation of water should not touch the flame alfdt[;\y (éeposn
the 50 mL liquid is carefully transferred to a weighed platinum dish with the hel 0(; a e]' X
and with distilled water. Evaporate the solution to dryness on steam bath and dll') the ‘:i(i)sth?rTen :
oven at about 100- 110°C for about an hour. Cool it in a desiccator, and weigh).( T

a vol : :
umetric flask and allowed to filter through a

The suspended solids retained in

Calculation —
, N . »
Weight of solids X S0 = PP™- dissolved solids.

Results : Disposal of industrial effluents and sewage contributes suspended solids to the
water bodies. The ISI has specified a maximum limit of 30 mg/L for suspended solids discharged
into rivers. Solid determination is particularly useful in the analysis of sewage and other waste
waters. It is as significant as BOD determination. It is used to evaluate the strength of domestic
waste waters and to determine the efficiency of treated units.

ACIDITY
Acidity is a measure of the effects of combination of compounds and conditions in water.
Itis the power of water to neutralise hydroxyl ions and is expressed in terms of calcium carbonate.
Water attains acidity from industrial effluents, acid mine drainage, pickling liquors and
from humic acid. | ,

Méasurement of acidity by titration method -

h Principle - Acidity of water can be determined by titrat
Om‘;amoum Of_ sodium hydroxide required for the sarpple (pH
ol 8g§ end point) is a measure of mineral acidity while the amou ot
(pH Be(phe“(’lphathlein end point) is a measure of total acidity. Samples

low 4.5) correspond to both mineral and CO2 acidity.

Pl“N:'edure -

jon with sodium hydroxide solution.
below 4.5) to reach pH 4.5 (methyl

1t of sodium hydroxide to reach
aining acidic wastes

: iL
. y le In a 250 m
e dechlorinated aliquot of the ;a?\}glsﬂoH solution

till fys lask. Add 2 drops of methyl orangeé i
" orange colour.

250 mL flask
i ,m acidity at room temperature- Place suitable ali ;

quot of the sample 1°
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Add 2 drops of
colour.

Total acidity at boiling temperature- To 50 mL of yp, ¢ h
olal a

phenolphthalein indicator and titrate with (.02 N-Nagyy B LY

oy,

1 ICC “ I t

* colour.

Calculations -

) add
N‘N&OH Soluﬁhfrl‘:

_ mL titrant (NaOH) x|
Acidity as CaCO3 mg/L = mL sample taken for mmgf

Results — Methyl orange acidity value shows mineral acidit

Y. In absenCe
L s .
total acidity is only the CO3 acidity of the sample. i

In
et g

TOTAL ACIDITY

Total acidity can also be determined in the following manner. T,

kC lm mL

1w f the sample and minimize gy
. | cylinder to decrease the surface o . WIZe loss of gic . © %

u:ctiiclll'dzi:xg‘ titration. Now add few drops of phenolphthalein indjcy e,

Ufa G

: lp r -ator and fjygy, %
* very rapidly against 0.02 N NaOH with constant stirring unti| a faint

.Calculation—

: 10°
mL alkali titration X normality x 0.05 x
Total acidity expressed as CaCOs.

Free mineral acids—Take 100 mL. of the' sam
aqueous methyl orange indicator to it. Now titrate
orange. yellow colour is obtained at the end point.

total acidity.

_‘ Alkalinity of water is generally due to the presence of carbon

Determination of alkalinity by titrimetric method -
Principle - Alkalinity is det

- phenol-phthalein

Reactions -

Reagents —

(i) Sulphuric acid 0.02 N.
(ii) Sodium carbonate so]

..
L i

(iii) Phenolphtlialein indicator

. s"'
PInk coloy ;, e

Vol. of sample - ppm

ple in a conical flask
the solution a
The calculatio

'ask and adq fy, &
gainst 0.02 N NaOi

nis exactly the s

ALKALINITY

ate and hydroxide

ermined by titration with 0,02 HaS0, using methyl oz
as indicators. ‘

2CaCoO; + H,SOs — CaSO4 + Ca(HCO:;);
Ca(HCO3); + Ha804 — CaSO, + 2C0; + 2H0
Ca(OH), + H,SO4 — CaSO4 + 2H,0

Dilute 20 mL of 1 N~ H ;504 to 1000 mL with distlki*
ution- Dissolve 13.25 g NayCOy in distilled water 230#

' . . N L ik
3 solution - Dissolve 500 m henolphthalein in S0m
+:-and 50, mL distilled water, Add 0.0 : =55 g

Procedure-

Take 50 mL of the

2 N-NaOH solution till light pink colour appears

i’
.. sample in a 250 mL conical flask. Add 2%%
phenolphthalein indicator. Titrate the pj

.- mg/L,

. . (‘eﬂm‘
ntains waste waters, thep remove the suspended matter by filtration @
etermine alkalinity, '

Calculations - If H

- for?
nk colour with 0.02 N-H,SOs till it becomes €

. e
2804 used for titration i 0.02N, phenolphthalein alkalinity (
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_ mL 0.02 N — H 5504 for phenolphthalein end point x 1 x 1000
mL sample taken for titration
Total alkalinity (as CaCOs3) mg/L |

_ mL 0,02 N — H,SOj total alkalinity end pointx | x 1000
mL sample taken for titration

Result — Alkalinity measurements are used as the
of waste Walers and sludges. It is also significant in

im'gaﬁon' in thc? treatmepts of nafura_l and waste waters and to calculate the Langelier Saturation
[ndex. Alkalinity provides an idea of the nature of salts present in water.

* [fitis equal to hardness, calcium and magnesium salts are on]
: less than hardness, sulphates of calcium and magnesium mu
shows the presence of alkali salts of sodium and potassium in ad
magnesium: |

Alkalinity can also be predicted in the following mariner. Take 100 mL of the filtered sample: "
ina conical flask and add few drops of alcoholic phenolphthalein indicator to it. Now titrate the -
solution with 0.02N HCI until colourless. If the sample is colourless after the phenolphthalein.
indicator is added, add few drops of aqueous methyl orange indicator till an orange pink colour
is obtained at the end point. The nature of alkalinity is then predicted from the titration as follows:

means of evaluating the buffering capacity

y present in water. If alkalinity
st be there. Greater alkalinity
dition to those of calcium and

(a) If the titration to the phenolphthalein end point is zero, the alkalinity may be regarded
as due to bicarbonate alone. (b) When there is no further titration to the methyl orange end
point after the phenolphthalein end point, the alkalinity is solely due to the hydroxide. (c) When
the phenolphthalein end point titration is half the total titration, only carbonate alkalinity is
expected to be present. (d) When the phenolphthalein end point titration is greater than half the
total titration, the alkalinity is due to both carbonate and hydroxide. (¢) When the phenolphthalein

;”d point titration is less than half the total titration, the alkalinity is due to carbonate and
icarbonate. '

_ Those wateré that have been softehed with orthophosphate do not obey the above rules. All

k . . :
inds of alkahmty.arc expressed in terms of CaCO3. i
‘ Try AADDNAN NINAYINE
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