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73 ST Studies on Nirmali Seed Extract as Coagulant Aid

Dr. M. N. Rao* and C. A. Sastry*"

SUMMARY
The extract of an indigenous natural

source of poly-electrolyte, known zs
"Nirmali seeds" has been found to be
ellective in small doses as as aid in the
coagulation of turbid waters by metal
coagulants. The extract is observed to
(i) improve floe size and clarification,
(ii) bring about reduction in the dose of

metal coagulant required, (iii) remove
efficiently the colouring bodies from
water, (iv) overcome the interference of
phosphate on coagulation of water by
alum and (v) broaden the pH range of
coagulation by alum, thereby increasing
the flexibility of pH control.

Jn ilic present pupcr, ihc authors pro-
pose to describe the experiments carried
out by them, on these seeds, and dincuss
the results obtained, particularly the ef-
fect of vat ions factors like pH, prechlo-
rination, etc. on the efficiency of the ex-
tract as an aid in coagulation. Nirmali
seed extract compared favourably with
the other imported cationic poly-elec-
trolytts such as Nalco 600 and Magni-
floc 990.

1. INTRODUCTION
The use of natural and synthetic poly-

electrolytes as coagulants ami coagulant
aids is perhaps one of the most signifi-
cant recent developments in water treat-
ment technology. The radically different
behaviour of the poly-electrolytes as com-
pared with the metal coagulants used in
conventional water treatment plants
may have a marked effect on fu ture
plant design.

"Poly-electrolyte" is a term that has
has been used prominently for several
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years to classi'fy high molecular weight,
water soluble organic* that have many
charged sites in water solution2. The
feature common to both natural and
synthetic poly-electrolytes is the presence
in the molecule of recurring units con-
taining ionizable groups3. An under-
standing of the action of poly-electro-
lytes in flocculation was evolved from a
number of investigations of ihe inter-
action of various polymeric flocculants
with pure clay suspensions'6' and
slimes7.8.

One source of a natural poly-electro-
lyte of local origin is the seed of strych-
nos potatorum, Linn, commonly known
us clearing rnit or 'nirniali seed.' Strych-
tios potalorum is one of the group of
trees which grows profusely in various
parts of India and South-East Asia. Sul>
baramaiah and Sanjiv Raou found from
electrophoretic measurements that the
paste of the seed carried a weak negative
charge and the seed contained albummin
and strychnine. Later work has shown
that clearing nuts contained brucine,
and not strychnine, and the former has
been domonstrated not to aid coagula-
tion. Haskar and Kcndurkar10 have re-
ported the presence of complex poly
saccharidcs in the seed containing galac-
to-mannan residues, similar to those
found in guar gum. Sen and Bulusu"
showed the extract of nirmali seed to be
effective as coagulant and coagulant aid
in producing well defined floe with ia-
pid settling characteristics at all pH
values of natura l ly occurring turbid
water. The pilot plant studies cariied
out by Bulusu and Sh.irma1- conclusively
proved the efficacy of nirmali seed ex-
tract as an aid to alum.

In this paper the results of the Jar
tests conducted in a more comprehen-
sive manner to study the turbidity and
colour removal effectiveness of nirmali
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seed extract as an aid U> metal coagu-
lants under varying conditions of pH,
].ireclilorination, ilocculation time etc.
using- n|)|)er lihopal Lake Water, are
reported. The extract was compared
with oilier imported cntionic poly-elec-
trolytes like Nalco 600 and Magnilloc
990.'

2. MATERIALS AND METHODS
The tests were run on raw water from

upper lake, Uhopal. Water samples of
dif ferent turbidities were prepared by
dispersing the clay and silt obtained
from ihe bed of the lake. Nirmali seed
used in these studies was obtained in a
fresh condition from the local market.
Water extract of the seed was prepared
by taking one gram of the powdered seed
in 200 ml. of water and mixing it at a
high speed in a food blender for 10
minutes. The extract was made upto 1
litre and was preserved from batcterial
decomposition by the addition of 1 ml.
of concentrated hydrochloric aid (Sp.
gr, 1.1) . The dosage of the extract was
calculated as milligram of seed material
per litre of sample.

Jar tests were conducted with an
electrically operated jar test machine,
turbidimeter using glass tubes of 50 and
20 mm viewing depths. Analytical tech-
niques used were those Riven in Standard
Turbidity was measured in Hellige
Methods."

EXPERIMENTAL

3. MRMAU .SEED EXTRACT AS AN
AID TO METAL COAGULANTS:

In a scries of experiments the effecti-
veness of the extract as an aid to the con-
ventional ly used metal coagulants like
alum, ferric chloride and ferrous sul-
phate was studied. Firstly, the optimum
doses of the metal coagulants required
for coagulating waters of different tur-
bidities were determined. Then, the dose
of the metal coagulant was reduced to $
to i of tbe optimum dose and varying
doses of the extract were added as an
aid. Jar tests were conducted as shown in
Table 1.

•Similar tests were carried out using
FcCl3 and FeSO,. It was found that nir-
mali seed extract serves as an effective
aid to all the conventional metal coagu-
lants. A dose of 1 to 2 mg.-T of the ex-
tract reduced the amount of metal coa-
gulant required to ^ to £ without affect-
ing the efficiency of turbidity removal. It
was further found that when nirmali
seed extract is used as an aid (a) the Hoc
formed was strong and not easily broken
up in turbulent ilow, and (b) the floe
was coarse and settled quickly. The floe
formation was more rapid. Further
experiments' were conducted using alum
as prime coagulant and extract as an
aid.

4. EFFECT OF pH ON NIRMALI SEED EX-
i TRACT AS AN AID

The pH of raw turbid water was
varied from 3 to 11 by the addition of
requisite amounts of mineral acid and
alkali.

The extract broadened the pH range of
coagulation by alum, thereby increasing
the flexibility of pH control. Floes form-
ed by /a lum and the extract in the pH
range 3-11 were large and settled equally
rapidly. The settling rate was found to
be n,6t affected by the hydrogen-ion con-
centration of the raw water in the above
range. At pH values less than 7 and
greater than 9, there was significant de-
terioration in the quality of floe formed
when alum alone was used as coagulant.

5. EFFECT OF PRE-CHLORINATION:
In many water works when treating

raw water of low quality, pre-chlorina-
ticn of -water is resorted to before it
enters the ilocculation chamber. It was
therefore felt necessary to study the inf lu-
ence of pre-chlorination on the effective-
ness of the Nirmali seed extract as an
aid to alum.

Chlorine doses upto 10 mgVl were
found to have no adverse effects on the
coagulation by alum and the extract. On
the other hand, chlorine had a beneficial
effect. This finding is particularly inte-
resting in view of the observation made
by Pressman1* that poly-electrolytes of
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In another set ics of, expo•iincnis, !loc-
< i l l a t i o n t ime and settling time were
var ied M o m 10 10 (}() nun. and 1! to 15
n i i n . i c s p i . - < . i i \ c l y . keeping the mixing
ra te c o n s t a n t (tiO rpm) .
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As the settling lime \ \ ; i s in ( rcjiscd n\n«
15 mill the fin:d i m l i i d i t y progressively
decreased. However, t i n : removal of ;i
major portion of the u . i r lml i ty took plate
in the first 10 min . l " i i r i lu : r cx),-e:i imeni.->
showed t h a i the si/c' and sett leahil i ty ol
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7. HI 'KOT 01 POLVI'HOSIMI V I K S :

Polyphosphates were report .eilu-K lo
:ilTet:l adversely the coagulation ol t u r b i d
waters by a lum oven \vlicn i l iev arc pre-
sent in low concentrations. For instance,
1 mg/1 ol pyrophosphate 01; Hexamela-
phosphate was observed adversely allect-
ing the coagulation by alum. In compa-
rison, Ninnal i seed extrnci at :\ levi:l ol
1 mg/1 not. only reduced the dose ol
alum required 10 I 3rd, but also helped
in overcoming the objectionable effects
of polyphotphatcs. Further experiments
have shown t h a t i l a lum alone is used,
the q u a n t i t y ol a lum required lor loa-
gulal ing waters containing ~L ing, I as I I*
of polyphos) hates is about thr ice ihe
q u a n t i t y required for coagulat ion in I he
absence of phosphates11 '.

H. KITI'.CT 01 Kl KCTROI Y H-S:

When the coagulation of water was
aiiled by magnesium siilphad: and cal-
cium chloride, il. was found tha t ihe si/e
and selt leabil i ty of llocs improved in (he
presence of higher concentration of mag-
nesium sulphate and calcium chloride.

Further experiments showed, that, alum
and the extract functioned better in hard
waters than in soli wafers. This is prob-
ably due to the influence of increased ion-
(oncen t ra i inn mi lowering of the /ela
potential.

•I. RI- .MOV.U. ()!• COI .O l iK :

The colour of the raw water was in-
creased from N 10 -10 units by adding
different quan t i t i es of colour extract pre-
pared by heating decaying straw, hay and
leaves with water. Waters having differ-
ent turbidi t ies and varying inteu.sities of
colour were treated with required quan-
tities of alum and the extract. Il was
found t h a t colour can be removed to a
considerable extent from turb id waters
by the extract in conjunction w i t h alum.
The extract was found to be not effective
in removing colour caused by lair.iir acid.
Pressman1* showed t h a t cationic poly-
electrolytes removed colour from water
' :Hoeti \ely According lo him ihe colour
removal is due lo chemical i n t e r - ac t ion
or precipitat ion.

III. COMPARISON \ \ 1 I I I OTIM.R
COAGfl.ANT AIDS:

A number of Jar tcsls wen: conducted
to compare the efficacy of Ninna l i seed
extract as an aid lo alum w i i h other im-
ported coagulant aids such as Nalco fiCKl
(a product of Nalco Chemical Company,
Chicago,) and Magnilloc 090 (a product
of American Cyanamid Company.
\Vayne. N. [.)

It was observed t h a i the ex i rac t (Din-
pares very I'avourafoK w i t h imported
coagulant aids sudi as Na'uo (>00 and
Magnilloc 900 in conjunc t ion v . i th
alum.-" .

I I . C O N C L U S I O N S
The studies presented in ' h i s paper

have brought out ihe lollou-ing sal ient
points:—

(i) Ni rmal i seed ex i rnc t serves as
an effective aid 'o all ihe con-
ventional metal coagulants. A
dose of I to 2 mg 1 reduces the
<|itantity ol. metal coagulant re-
(juired lor op t imum congida-
lion considerably.

(ii) When nirmali seed exiract is
used as an aid. the lloc formed
is (a) strong and not easily
broken up in turbulent flow
and is (b) coarse. Besides, it
settles quickly. .
The extract broadened the pH
range of o p l i i m n i i < oagidal ion
by alum. The e x t i a M was not
a Heeled in the range of pH
between 3 and 1 1 .
Prechlorination npio a residual
of 10 mg I had no adverse effect
on the coagulation by alum in
conjuci ion with the ex t rac t ,

(v) The optimum llocculatioi! iim-
lor coagulation of turbid water
was found to be 20-3'l -nin. ,'n<!
sealing lime needed \ \ . i s 10 to
15 m i l l for o p t i m u m r l a i i u ol
treated water.

(\ i) Nirmali seed extrad iiejpeil in
overcoming the adverse effects o!
poly-phos|:haies on <oagu la i ion
ol t u r b i d waters by ; r i i i i n .
The presence o| clecirolyles
l i ke magnesium - i i l p ! i ; M e and
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< ; a l c i t m i cliloritlc in raw \vater
l a v o t i r a h l y i i > l l i i c i u a | i l i c r coagn-

. l a l i ' H i by ; i l i i m ;i||(| ||ll: ( M i . u l

( v i l i ; G i i l r i n r ( , i | i bf i C l l l i / V f i l lo a
con.iuleraLile extent 1'roin tu r -
bid water by the extract in con-
juciion with alum.

(xi) 1 lie poly-electrolyte present in
Nirmali seed compared with ihe
impoiied poly-electrolytes like
N. iko (iUO and Mag-nifloc !>'JO
favourably.
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