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sy NOPSIS

Provision of safe ‘and adequate drink-

ing water to rural communities is 2 her-

culian task since majority of the popula-

‘in India.
for pz‘o\qdmg ade-
quate water supply, Government of
India has set a target to cover 100 per
cent populatien, both rural and urban,

tion ' lives in rural areas

by the wyear 1990, With the limited
financial  resources and  other | con-
straints, it is of vital importance to

dcve‘no appropriate tcchnomgme for

the treatment_a water in order tc meet

the decade target. “Pebble bed floccu-
‘iate}'r'" i> one of the appronrmte methods
r {reatment. It needs no mecha-

It is easy to operate.

"The p:e.,ent review hxgnhgbis the
advantages of
dlong\mth the past work done on the
process.  Future research neceds have

" also been presented in the paper.

1. INTRODUCTION

The International Water  Supply
Sanitation Decade (1981-80) has been
declared by the United Nations with a
view to provide safe drinking water {o
the entire urban and rural Population
on global basis. “The rural population
of India being about 804 of the total
population, highest prmrxtv is being
given to the ,aroble’rm of rural water
supply schemes at national and inter-

riational Ievel: This aspect has also been

included in the 20 point programme of

our Hon”n}e Prime Minister.

*
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2. NEED FOR NEW TECHNOLOGIES |
~The provision of adequate and safe
drinking water to the growing popula-

tion has been a challenging problem due-

to limited financial resources. The
technology .which is “appropriate” in a.
developed -country becomes “inappro-
in a developing country due 1o

economic¢  consideralions.  Besides eco-

nomic considerations, there are other
problems such as lack of trained man-

power ‘and poor operation and mainte-
nance in rural water supply schemes
S0, there is a need to develop new appro-

priate treatment -technologies which

are economically viable, scientifically- -~
sound, technologically feasible and so- -
cially acceptable. -

One of the aims of resear (,h in the field
of water treatment has been to evolve
methods of bringing aboutl the reduc-
tion in the cost of treatment. The use
of conventional treatmeni methods of
water purification based on sedimenta-
tion, rapid sand filtration, disinfection,
are not always justified either eco-.
nomically or from the health. stand-
point. New processes reguiring less
capital costs would be valuable in

>¥c

~ developing countries which have limit-

ed financial resources. The increasing
cost of energy in conventional treat-
moent units, will doubtless have an im-
pact on water utility practice. More
efficient treatment processes using less
energy. are the need of the day. In
many planis; changes in mixing, floc-
culation and settling can improve the
quality of treated water or increase the-
plant capacity without resorting tc dual
or muitimediu filtration, '
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3. PEBBLE BED 1«‘L0{ L,UL&'FOR
Pebble bed fiocculator is'a :>1mple

economicaland: uneonv ent,x__oml “treat-

ment  techuology. 1t oceupies.  an
important place in the list of ‘Research
Priorities’ for the rural waler supply
schemes. The Tescarch is aimed at
minimising = the equipment  require-
ruents, reducing the capital costs, with
additional benefit of easy uperauon and
maintenance.

“In pebhle bed flocculator, the column
is hlle'? wuh pebbles of suitable size.
Mechanical equipment like rotating pad-
dles in conventional clarifies is totally

absent.  (Fig. 1), The unit is easy for
T AL UM
Raw FLOCCULATON  SET Y LING
CLARIFIED
"WATER -
Frame '
My tsa 8
VHYLALNINLL)
2 TO &3 SO OERTH
Fig. 1: Pebble Bed Flocculalor.

operation and maintenance by the local
, popu}atmn with' 1o need of  skilled
supervision:  This can be operated with
minimum head of water and is mnst suit-
able for rural communities. In addi-
tion, the pebble bed flocculator has fol-
lowing advantag,es over the conven-
tional unit ;

(i) It is simple to construct using
locally available material and

labour which results in costs low
enough to be affordable to Tow
- income rural inhe 1hitants.

(ii) Operation and maintenance is easy
since mechanical parts are tota}l}
cabsent.  Comaplex -~ mechanised
sysitem in. conventional floccula-
tor makes the operation and
‘maintenance more diffeult  and
beyond the reach of average vil-
Jage organisation.
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(iit) It has reliability of operation with

good performance efficiency with
regard to waler quality to meet @
1t is useful to. o

the requirements.
meet the community needs.

(1\} All the above adv antagcs will re- o

sult in lower annual cost than
more complex treatment methods: -
which require skilled manpower -

for supervision and maintenance.” -

| "I‘*x‘i)lml >sliows the
pebble-bed ﬁucculatm
tl()ndl ﬁucculator

_comparison . of .
with conven-' -

4o LITERATURE REVIEW

Bhole and \’&id\"'m;xihdn‘ cun'c?udéd'
studies on pebble bed flocculator using

the prmup]e of tapered velocity gradi-

ent.  The unit consisted of 60 cms lang ) :
PVC pipe. Pebble of sizes 0.5 ¢ms to

1 an, and 1 cm to 2 em, were used fora -
vdﬁ‘pth of 60 cms.

The model was tegt-
ed for various rates of flow '
water turbidities.
ed that irrespective of the rate of flow . -

and raw water turbidity, the residaal

turbidity of the floccudated water, after

15 minutes of settling, was 4 NTU.
The flocs formed were more  dense
and compact which could be easily
setileable in sedimentation tank, On

an average, 80 per cent
removal was obtained. On 24 hows~
performance  basis, -total “coliformy re-

moval was 98 per cent. The accu-
mulation of the flocs over the pebble-
bed was not appreciable and flocs did
not spread over the significant height
over the pebble-bed. The results prov-
ed that the pebble-bed fincculator, with
tapered velocity gradient, can be ex-
pected to  give more stabilised per-
formanée '

A pebble-bed }occulaim cunsisting of
pebbles of size 1 em to 2
depth of bed of 50-60 em way tried by
Kardile® at. Ramtek Water Works near

286
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Pebble Bed Fl\occulator, o

Cleaning

frequent intervals by
telescopic sludge pipe
or by intermittent
pumping

ATABLIS : CO\IPARISON OF PEBBLE BED I‘LOCCULATOR WI’IH
' CONVIIN’I‘IONAL PLOCCULATOR
. Con'vex;tion_al ‘ Pebblé Bed
“Ttem - flocculator flocculator:
1. Unit Concrete tank with " Vertical column with
~mechanical devices simple graded gravel of
Y 0.5-2 cm size and '
50-60 cm deep
2. Use of external Yes, Required for Not Required
energy drwmg umt -
i 3. Cost of ‘High Low
Construction
4. \)peratmn and Speed of the drive Operation is casy, :
~. ‘Maintenance unit has to be adjust- Since mechanical parts -
ed atoptimum speed ‘are absent, maintenance
. 10 obtain good dense 15 easy
floe. “Maintenance is.
costly ‘& time-consum-
L ing. Replacement due
to wear & tear of
machinery, Lubrica-
tion of bearings, and
drive unit. Repairs
to motor, reduction
gear unit, starters,
ete.
5. Supervision » Skined_sn,pervision “Skilled supervision '
~is required not required
§. Retention time. 3-40 Minutes ~3-5 minutes
7. Suitability Suitable for large Suitable for small ,
| | capacity plants capacity plants of 2.5
. , MILD capacity. - Can be
used upto 10 MLD
plants. Suitable for
rural arcas
3. Flash mixing Recuired, Provision Mechanical mixing
: of mechanical flash- not required -
MINET 1% NECESSATY
9. Method of Desludging at During backwashing the

unit gets cleaned up
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{ adnnly at Ramtek

Bhole et al carmed out studxes.. on'

sand  media ﬁocculator using  ‘coarse
‘sand of size 4-5 mm. A media depth of
40 ems was found to achiev
flocculation.
tom to top and intensitv of agilation

‘was constant throughout the depth of

bed. "The removal of floe was achieved
by flocculation and’ the sludge blanket
was formed abovc the sand bed.

Ixardxle‘ conducted studies on gravel

bed flocculator-cum-tube settling “tank’

at  Chandori village in M‘ahairashtra.
The pre-treater ‘unit: was of the size

Graded gravel of 20-5 50 mm size for a

depth of 1.5m was used. The tube set-
tler zone consists of a laver of rigid
PVC square tubes of size 50 X .50 mm

and 60 cm height which were {ixed at

length. Surface loading on the gravel
bed was kept .at 4500 lit/m*/hr and

volumetric loading was 643 lit/m?®/hr.

The head-loss was observed between
2.3 cm throughout the runs.  Turbidity
of treated water was found to be 2
JTU with an average turbidity remova}
of 77%. On an average, 91% reduction
in coliform ¢ount was obtsined. - The
results of the studies revealed that for
low turbidity waters (below 100 JTU),
tube settlers mav not be required. The
unit should offer a solution to replace
the conventional nrmtrf’atmont procesh
for the small capacity plants.

Patwardhan® conducted - studies on
gravel bed flocculator and found dense
floes by passing pre-coagulated turbid
water through a 4 mm gravel bed (600

mm deep) at a rate of 24 m*/m*/hr.

This flocculator has no moving  parts
and will need very little maintenance.
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The flow was mamtamed from" |
“bottom to top. The unit is giving en-
couraging  results and working satis-

- . suspension

e satisfactory
The flow was from bot-

“trations.

“tact  floceulation

technically feasible process for water
60" angle in the form of modules of: - )

size” 0.3 m, 0.5 m height and 41 m

"‘) .

Bhole Deshpande ‘et al conducted“’}
studies on  expanded bed flocculator.”
The tests
: made from  black cotton
soil. It was found that for turbidi--

ties less than 100 ppm, variation in the |
' ekpans,mn does not play significant role

in flocculation, but removal of turbidity

is-high for greater values of turbidities. -

Lesser expansions were  found {o be.
much effective in reduging the concen-
10 per cent expansion of sand
column and sand ‘size of 0,3-0.35 mm

~gave optimum DGI‘fOl‘mdDCC m turhxdﬁv

removal.

T C. Shea’ conducted experiments on
contact flocculation. The  experiments

demonstrated that with proper combi-
€ nation of media chemical addition and
4m x 22 m with 3.6 m overall depth.  gherating procedure, a contact floccula-
~tion system  can effectively.
‘suspended solids from the turbid water

remaove

and produce high qualitv-effluent. Con-
was found to be a

clarification and can compete favour-
ably with conventional system of floe-
culation, sedimentation and fAltration -
when t}m suspended solids: comentranou )

of raw water is low.

~

3. REISEARCH NEEDS

- Based on the review of earlier -work
done on pebble bed flocculator and the
encouraging results obtained, it is of
vital importance to look into further
research on the aspect with the objec-
tives given helow .

1, To develop models of pebble bed
~floceulator with other acces_sories.

- 2. To ‘study the performance of con-

tact flocculators with varying media
depth, size, gradation and rates of
flow. In order to study the effect
of fluctuating water turbidity, the
unit can be operated covering the
entire period.

88
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were . conducted on  the o




'3 To evolve and
- ships between the various: contral--

cess i.e. velocity gradient, detention
time, floc size and head- 1oss

4. To cvol'\'e uhvsmal and kmetxc para»

meters so as to optimise the system
which could give desirable results

with minimal mvastmexxt 5

6 CON(:LUSION -

Review an A Neuﬁ? Con cz‘:pt in »-Wa.tei
devemp relatmn—»

ling parameters of Hocculation pro-

Trearment,

o

" Pebble bed floceulator is one of the

simplest and best suited method of floc-

culation w ith no mechanical parts.
From the review of past research work,
it is revealed that the unit can function
satisfactorily without the need of skil-
led supervision = and ~maintenance.
Hence, it is most suitable for rural
water supply schemes.  There is scope
to go in for in-depth studies on the
iuncuonal aspeets of the unit so that it
can still be cheaper than the. ‘conven-
txondl treatment umts
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