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which eventye;:ly results in settling of the colloids and accomplishes removal of turbidity and
color. At hl%’ }::r colag}llant doses, ‘fcharge reversal” is possible which may result in re-
suspension of the colloids. Hence optimum coagulant doses are determined through laboratory

model tests wher? tht;z water to be treated are subjected to a range of doses of a coagulant and
the removal efficiencies are observed.

Many authors use the term “coagulation” to describe the process by which the charge on
particles is destroyed, and the term “flocculation” to describe the aggregation of particles into
larger units. The chemical used for this purpose is called are called coagulants. The most
common coagulants used in water and wastewater treatment are aluminum and ferric salts such

as alum,ferric chloride and ferric sulfate.

The common metal salt alum (aluminum sulfate) is a good coagulant for watf:r contain'm.g
appreciable organic matter. The chemical formula used for commercial alum s
Aly(S04)314H,0. Once dissolved in water, aluminum forms hydroxo-complexes and solids
le.g., AI(OH)s(S), AI(OH)**, Al(OH):-, A}(OH)4; Egs. 1-5] and as a result pH of water is
lowered, especially if alkalinity of water 18 lO.W.. Theoretically, e_ach mg/l of :alpm consume
approxir,natel 0.50 mg/l (as CaCOs) of alka.hmty. For.water Wlt.h low alka!lnlty, this may
result in si niyﬁcz-mt reduction in pH that may lntfarfere with formatlon of aluminum hydroxide
flocs Ifthg kalinity is insufficient, coagulant aids such as lime (CaOH,), soda ash .(‘NaQCO3),
activ.t ) e.? ali d polyelectrolytes are used to provide the necessary alke.thty. Iron
Coagﬁlzntssl) ;)Zara;'; o fer a wider pH range and are generally effective in removing turbidity

and color from water. However they are usually more costly.

_ AP +3 S04 (1)

A15(S04)s. 14 HZO (@lum) =28 . @)

AP* +3 H,0 = AIOHD: (2+ ‘ (3)

AP’ + H,0 = Al(OH) ++ H' (4)

Al3+ + H O = A](OH)Z_ & + (5)
2 Al(OH)4 +H
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1) gtandard Alum solution,

0 standard Arsenic solution (if As removal is tg pe demonst
Onstrated)
APPARATUS

(1) Coagulation (stirring) device

(2) pH meter

(3) Turbidity meter

(4) Glass beakers (1000 ml; 6 nos.)

PROCEDURE

(1) Determine pH and turbidity of the water to be
color and arsenic concentration of the water t
parameters are to be determined).

(2) Fill six 1000 ml beakers each with 500 ml water to be treated.

(3) Add required (as instructed by teacher) coagulant (standard alum solution) to each beaker.

(4) Mix the samples in the beaker with the help of the stirring device. Subject the samples to
one minute of rapid mixing followed by 15 minutes of slow mixing (about 40 rpm).

(5) Allow the floes to settle down for about 15 minutes. Observe the characteristics of the floes '
and the settling rates.

(6) Collect the supernatant from each beaker and measure pH and turbidity of each. You may
be instructed to measure color and arsenic concentration of the supernatant samples (if
removal efficiencies of these parameters are to be determined).

(7) Plot pH versus alum dose ina graph paper and observe effect of alum dose on pH.

(8) Plot turbidity versus the coagulant (alum) dose in a graph paper. Determine optimum dose

of alum from this plot. o
(9) Arsenic and color remova e
and arsenic concentrations are
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carried out,
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results,

(3) What is the

. Primary mechanism by which heavy metal ions are removed during
coagulation?



