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studies on Nirmali Seed Extract as Coagulant Aid

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

SUMMARY

The extract of an indigenous natur:l
source  of poly-electrolyte, known =zs
“Nirmali seeds” has heen found to he
eifective in small doses as as aid in the
coagulation of turbid waters by metal
coagulants, The extract is observed to
() improve floc size and clarification,
(it) bring about reduction in the dose of
metal coagulant required,  (iii) remove
cficiently the colouring bodies from
witer, (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.

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

1. INTRODUCTION

The use of natural and synthetic poly-
clectrolytes as coagulants and  coagulant
aids is perhaps one of the most signih-
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  future
plant design. A

“Poly-electrolyte” is a term that has
has been used prominently for several

® Asst. Professor of Civil Engg., R, E. College,

" been domonstrated not to

years to classily high molecular weight,
water soluble organics that have many
charged sites in  water solution?. The
feature common to both natura] and
synthetic poly-electrolytes is the presence
in the molecule of recurring units con-
taining ionizable groups’. An under-
standing of the action of poly-electro-
lytes in flocculation was evolved from a
number of investigaticns of the inter-
action of various polymeric flocculants
with  pure clay  suspensions¢  and
slimes?.®,

One source of a mnatural poly-electro-
lyte of local origin is the seed of strych-
nos potatorum, Linn, commonly known
us clearing nut or ‘nirmali seed.’ Strych-
nos potalorum iy one of the group of
trees which grows profusely in — various
parts of India and South-East Asia. Sub-
baramaiah and Sanjiv Rao® 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
aid coagula-
tion, Haskar and Kendurkar'® have re-
ported the presence of complex poly-
saccharides in the sced containing galac
to-mannan  residues, shmnilar 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 floc with »a-
pid  settling characteristics at all  pH
values ol naturally occurring turbid
water. The pilot plant studies caried
out by Bulusu and Sharma': conclusively
proved the cfficacy of nirmali seed cx-
tract as an aid to alum.

In this paper the results of the Jar
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Stuelies on Nivmali Seed Extract as Coagulanl Aid

sced extract as an aid o metal  coagu-
lunts under varying conditions of pH,
prechlorination,  flocculation  time etc.
using upper Bhopal Lake Water, are
reported, The extract  was compared
with cother imported cationic poly-elec-
trolvtes like Nalco - 60¢ and Magnitloc

490,

2. MATFERIALS AND METHODS

The tests were run on raw water {from
upper lake, Bhopal.  Water samples of
different  turbidities were  prepared by
dispersing  the clay and silt obtained
from the bed of the lake. Nirmali secd
used in these studics was obtained in a
fresli 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 2 food blender for 10
minutes. The extract was made upto 1
litte 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
90 mm viewing depths.  Analytical tech-
niques used were those given in Standz}rd
Turbidity was measured in Hellige
Methods.??

EXPERIMENTAL

8 NIRMALI SEED EXTRACT AS AN

AID TO METAL COAGULANTS:
In a series of experiments  the  effecti-
veness of the extract as an aid to the con-
ventionally used metal  coagulants  like
alum, ferric chloride and f(errous  sul-
phate was studied. Firstly, the optimum
doses of the metal coagulants required
for coagulating waters of different tur-
bidities were determinzd. Then, the dose
of the metal coagulant was reduced to }
to 4 of the optimum dose and varying
doses cof the extract were added as an
aid. Jar tests were conducted as shown in
Table 1.

- Similar tests were carried out using
FeCl,; and FeSO,. It was found that nir-
mali seed extract serves as an eifective
aid to all the conventional metal coagu-
lants. A dose of 1 to 2 mg‘1 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 floc
formed was strong and not casily broken
up in turbulent flow, and (b) the floc
was coarse and settled quickly. The floc
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.
t 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 éxtract broadened the pH range of
coagn]eti'on by alum, thereby increasing
the flexibility of pH control. Flocs form-
ed by/alum and the extract in the pH
range ‘3-11 were large and scttled cqually
rapidly. The settling rate was found to
be not 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 floc formed
when alum alone was used as coagulant.

5. EFFECT OF PRE.CHLORINATION:

In many water works
raw water of low quality, pre-chlorina-
ticn of water is resorted to hefore 1
enters the flocculation chamber. It was
therefore felt necessary to study the influ-
ence of pre-chlorination on the cffective-
‘ness of the Nirmali seed extract as an
aid to alum,

when  treating

Chlorine doses upto 10 mg/1 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 observaticn made

by Pressman't that poly-electrolytes of
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6 FFFECT OF FLOCCULATION TIMIE AND
SETFLING TIME:

I another series of  experiments,  Hoe-
culation  tme and  settling  time  were
vavicd rom 10 (o 60 min, and ¢ to 15
min. aespectively, keeping  the  miving
rate constant - (60 rpm) .

Aninacise in fleeculation e upio
Sonin ciased o pential deciease N 1esi-

THE 1AW . W_ A

Ot December 1T
doal turbidity ol serded water, Fuinthe
merease in Hoccubition e decrensed
the efliciency of coagudation. "The  opti-
mum Hoccobliion gime is i the range o,
20 1o B0 min,

As the settling time was increased upto
15 min the final twebidity  progressively
decreased. Hewever, the removal ol w
major portion of the trbiclicy l:ook‘ place
in the first 100 min, Forther expertments
showed that the size ind  settleability ol
flocs were affected by the donic  con-
centration of water,  Flees wove ill-torme
ed in a poorly mineralised water,

Table |,

Eflectiocuess of Nioeadi Seed extract as an aid to alun,
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Ma/h
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Jar No.

20 10 Alum
RT*
Alum
bxt.
R'T
Aum
Fxt,
RT
Alum
R'F
AMum
AR
Rr
Alon
Fxt.
R
Alum
RT
Alum
Fxt.
RT
Atum
IIxt,
RT
Alum
Lxt.
RT
Alum

Ext.
RT

11060 o e

500 00

{50 90 10

1 2 R 1 0 n
TTon T 30 40 50 60 S0
80 - 40 30 2y 10 27
20 20 20 A B H 20
0 0.5 | 2 5 i
iU 20 I 12 1 I
15 ) 15 ) 15 B
0 .5 | 2 o !
200 25 22 20 16 4
10 1) 20 24 a0 20
60 k) 15 10 S S
15 15 15 15 15 15
0 0.25 0.51 | 4 )
45 35 I8 I 1) 4
10 10 10 10 10 10
() 0.95 0.5 - | 2 N
60 42 24 12 1) "
5 10 15 20 25 S0
80 38 20 6 0 b
H ) ) ) 3 9
}] (.25 (.5 ! e ¥
K 36 20 16 3 0
10 11 1) 10 11 n
0 0.25 0.5 | 4 N
39 28 15 6 0 S
3 3 3 3 ) 5
0.75 ] 1.5 .75 { 15
22 i 10 16 10 Y
3 3 3 5 [ 5
0.75 { 1.5 6.75 1.0 1.5
18.0 17.5 15.0 17.0 16.0 125

NOTE :- * R.T. = Residual Turbity, F. T,

= Flocculation time, S.T. = Sertling time,
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. Studies on Nivwali Seed Extract as Coagnlant Aid.

9. FFEECT OF POLYPHOSPHNTES:

Polyphosphates were  reported'™ ' 1o
affect adversely the coagulation of turbid
waters by alum even when they are pre-
sent in low concentrations, For instance.
1 mg/1 of pyrophosphate or Hexwncta-
phosphate was observed adversely atfect-
ing the coagulation by alum. In” compa-
rison, Nirmali seed exiract at & level  of
1 mg/1 net only reduced  cthe  dose ol
alum required 1o 1-8rd, but also helped
in overcoming the  objectionable  cffeas
of polyphosphates.  Further  experiments
have shown that il alum alone is  usedd,
the quantity of alum required  for coa.
gulating waters containing 2 mg, 1 as 1 P
ol polyphosphates is abour  thrice  the
quantity required Tor coagulition in the
absence of phosphates!®,

] FFFECT OV FLECTROLYLES:
When the coagulation  of  water  was
aided by magnesivm sulphate  and  cal-
cium chloride, it was found that the size
and scttleability of flocs improved in the
presence of higher concentriion of mag-
nesium  sulphate and  calcium  chloride,

TFurther experiments showed thatr alum
and the extract functioned better in hard
waters than in soflt waters, This is prob-
:\l)ly due to the mfluence of increased ion-
concentration on lowering  of  the sl
potential,

4 REMOVAL OF COLOUR:

The colour of the raw watey  was  in-
ceased from 8 1o 40 units by adding
different guantities of colour exiract pre-
pared by heating decaying swaw, hay and
leaves with water.  Waters having dilfer-
ent turbidities and varying intensities of
colour were treated with vequirerd quan-
tities of alum and the extract. B was
found that colour can be removed to 2
considerable  extent from  1urbid  waters
by the extract in conjunction with alum.
The extract was found to he not eflective
in remeving colour caused by tannic acid.
Pressman't showed that cationic  poly-
clectrolytes removed olour  from  water
etlectively. According 1o him the colour
removal is due 1o chemical inter-oction
or precipitation,

10, COMPARISON WITH OTINR
COAGULANT AIDS:

A number of Jar tests were conducted
to compare the cHicacy of Nirmali seed
extract' as an aid to alum with nther im-
ported coagulant aids such as Nalco 600
(a preduct of Nalco Chemical Company,
Chicago,) and Magnitlne 490 (i product
of  Amecrican  Cyvanamid  Company,
Wayne, N, )

Tt was observed that the coxiracr com-
pares  very lavourably  with imported
coagulang aids snch av Nalco 600 and
Magnifloc 990 v conjunction  with
alume

1. CONCLUSIONS

The studies presented in o rhis  paper
have broughi out the  following  salient
points:—

(i) Nirmali  sced  extract serves as
an cfective  aid o all the con-
ventional metal ceagulants, A
dose of 1 10 2 mg 1 reduces the
quantity ol metal coagulant re-
quired for optimam  coagula-
tion considerably.

(i) When nirmali  seed extract is
used as an aid, the floc formed
is (a) strong and not easily
broken up in  turbulent flow
and s (b)Y coarse. Besides. it
settles quickly. .

(i) The exwact broadened the pH
vange of optimman coagulation
by alum. ‘Fhe extracr was not
affected in - the runge of pH
between 3 and 1.

(iv) Prechlorination upre a residual
of 10 mg [ had no wdverse effect
on the coagulation by alum in
conjuction with the extract.

(v) The optimum flocculaticn  tims
for coagulation of turbid water
was found te be 20-30 wmin, ond
settling  time needed was 10 o
15 min for optimig davity of
treated water. (

(vi) Nirmali seed extruct  helped in
overcoming the adverse offects of
polv-phosp:hates on ceagnlarion
of turbid waters by sivm,

(vil) The presence  of  clecivolytes
like magnesivm solphate and
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(\iii)

calcium  chloride in raw water

lavourably influenced the coagn-

Jation Ly ali and the extiad,

Colour  can be yemoved to g

considerable  extent  from  tur-

bid water by the extract in con-
juction with alum.

{x1) Tie poly-electrolyte present in
Nirmali seed compared with the
mported  poly-electrolytes  like
Nulco 600 and  Magnifloc 990
favourably.
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