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On-line Domestic Water Purifier Based on
Polysulfone Ultrafiltration Membrane
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Due to rapid increase in popula-
tion, growth in urbanization, over
exploitation of good quality water
sources, inadequate maintenance of
installation and supply system, a large
population of developing countries do
not have access to good quality drink-
ing water. At times, the municipal
supply water, may get contaminated
with pathogens or other contaminants
due to various reasons.  The best way
to ensure the safety of drinking
water is to install an appropriate
water purification device in the house
itself, which can take care of biologi-

cal and other contaminants like sus-
pended solids, organics, residual chlo-
rine, colour, odour etc.

Desalination Division of BARC is
engaged in development and deploy-
ment of various types of membranes
and other processes for vide range of
water related applications like sea
and brackish water desalination,
effluent treatment and recycle and
water reuse. BARC has put up sev-
eral big and small plants for such pur-
poses in different parts of the coun-
try and providing consultancy services
to several agencies in this regard.

Recently, an ultrafiltration mem-
brane based device for online purifi-
cation of domestic water has been
developed by Desalination Division.
This device is an efficient and eco-
nomical alternative to various other
commercially available water purifi-
cation devices.  During the last one
year, know how of this technology has
been transferred to ten private par-
ties for commercialization on nonex-
clusive basis through Technology
Transfer & Collaboration Division
(TT&CD) of BARC.

Commercially Available Devices
and their Limitations

Commercially available devices
for domestic water purification can
be divided into four groups depend-
ing upon the processes of purification.

(i) Ultraviolet (UV) Radiation
(ii) Chemical addition
(iii) Reverse osmosis
(iv) Ultrafiltration (UF)

Ultraviolet (UV) devices work on
the principle that most of the micro-
organisms are sensitive to UV-radia-
tion and have a critical dose, above
which they  become inactive. The
main limitation of this device is that it
is electrically  operated and does not
remove any other contaminants.
Inactivated/dead/decayed bacteria
are always present in purified water.
Efficiency of UV device is adversely
affected if proper flow of inlet water
is not maintained and appropriate
prefiltration system is not employed.
The device is expensive and need fre-
quent servicing from expert techni-
cian. Major part of our country do not
have continuous electricity supply and
hence this device can not be effec-
tively used during non-availability of
power.

Devices employing chemical
addition are based on release of cer-
tain chemicals like chlorine, iodine or
silver for destroying bacteria to give
safe water.  Their efficiency of
destroying bacteria is always ques-
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tionable due to poor residence time,
and they also change the taste of
water.

As far as membrane processes are
concerned, reverse osmosis (RO)
membrane devices can be used for
removal of virtually all kinds of con-
taminants including salinity. This
device is more suitable for industrial
or community scale and too expen-
sive for domestic purposes because
it works with electrically operated
pump generating 5 – 10 bars pres-
sure.  This device is not suitable for
water containing low salinity (TDS)
like we have in Mumbai, as it will re-
move many essential minerals from
water.

Devices based on ultrafiltration
membrane can physically remove
bacteria, suspended solids and high
molecular weight organics without the
use of electricity, at tap water pres-
sure, mainly by sieving (size-exclu-
sion) mechanism. Useful life of this
membrane device depends on con-
figuration of membrane. Most of the
existing membrane devices employ
UF membrane in either spiral, capil-
lary or hollow fibre form.  Draw back
with these configurations is that they
can not be completely cleaned physi-
cally and due to deposition of sus-
pended solids, their output keeps on
decreasing with time. On-line domes-
tic water purifier developed at
Desalination Division, BARC is
based on this ultrafiltration membrane
in cylindrical configuration which is
free from these limitations.

UF Membrane Device developed
at Desalination Division (BARC)

UF membrane separate the spe-
cies from effluent/water based on size
exclusion mechanism.  These mem-
branes have the pore sizes in the range
of 2-100 nanometers (nm),
depending upon type of polymer and
procedure used for fabrication of
these membranes.  Since these mem-
brane pore sizes are much smaller
than the sizes of bacteria (500-3000

nm), these membranes can be used
as an absolute barrier to filter out bac-
teria and suspended solids.  By cou-
pling this with an activated charcoal
column, other contaminants like
colour, odour, organics and residual
chlorine also can be removed from
water supplied for domestic consump-
tion.

Advantages of the device
developed at BARC

Ultrafiltration membrane device
for domestic water purification has
following advantages over various
other devices for said purpose.
l The device is very effective. It
almost completely filters out bacteria
and turbidity,  producing crystal clear
water.
l The device is very compact and
portable. It can be easily installed and
needs no
electricity or addition of any chemi-
cal.
l The device physically filters out
bacteria. There will not be any dead
or decayed bodies of bacteria in puri-
fied water unlike ultraviolet or chemi-
cal addition devices.
l Due to candle like cylindrical con-
figuration of ultrafiltration membrane,
they can be easily cleaned and reused
number of times unlike ultrafiltration
membrane of hollow  fibre, capillary
or spiral configuration which cannot
be cleaned completely and has to be

replaced after some time.
l The operational cost of device is
almost negligible. It is almost mainte-
nance free except  occasional clean-
ing of membrane surface.
l Polysulfone, the material of pref-
erence for making ultrafiltration mem-
branes, has  excellent stability with
respect to residual chlorine acids and
alkalis.
l No additional column of activated
charcoal is required.
lNot a single drop of water is
wasted.

Commercialisation
Know-how of  the Domestic

Water Purifier has been transferred
to following ten parties on non-
exclusive basis for its comm-
ercialisation through Technology
Transfer & Coordination Division,
BARC.
l Fil Fab Corporation,  Jaipur

(Rajasthan)
l Ardee Hi-Tech Pvt. Ltd.,

Visakhapatanam (A.P.)
l Natural Appliances,

Neemuch (M.P.)
l Alfatech Water System, Thane

(Maharashtra)
l Aakar Technocrats,

Nasik (Maharashtra)
l Aquamall Water Solution Ltd.,

Hyderabad (A.P.)
l Power-One Micro Systems

Pvt. Ltd.,

Removal of bacteria : Almost total (> 99.99%)
Removal of suspended solids : Almost complete
Typical molecular weight
cutoff (MWCO) : 50,000 Dalton
Average pore size based
on MWCO : <10 nm
Candle size : Diameter –   50 mm

Length     –  200 mm
Operating pressure : Hydrostatic pressure head 5 to 35 psig
Product flow rate : 40 litres of pure water per day at about

5 psig head
Membrane life : 3 to 5 years
Membrane’s chemical stability : (i) Stable in molar acid and alkali

(ii) Stable w.r. to residual chlorine



18

Bangalore (Karnataka)
l Genesis Power Equipments

Ltd., Bangalore  (Karnataka)
l Uptodate Industries, Jalgaon

(Maharashtra)
l AB Agro Pvt. Ltd.,

Usmanabad (Maharashtra)

Some of these parties have
already launched their product in the
market.

Other  Applications
 Normally, in washing machines, a

lot of detergent and water get wasted.
It is possible to recover and resuse
the unused detergent and one-third of
the water by coupling washing
machine with a similar UF membrane
device being developed in the Desali-
nation Division of BARC.

Desalination Division is also work-
ing on development of similar device
based on Nano-filtration (NF) mem-
brane.  This device will be suitable
for those areas where available drink-
ing water is hard or slightly saline.

UF membrane water purifiers produced and marketed by BARC’s licensees

Research on Image
Processing Techniques
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Novel techniques for boundary
and region representation of
images have been proposed.
A technique for performance
evaluation of boundary represen-
tation has been proposed which
has been widely accepted. The
proposed boundary representation
techniques were placed in the 4th

and 6th positions by other research-
ers while comparing with the other
existing techniques. A novel
method, based on minimization of
Boolean functions, for region rep-
resentation of binary images was
proposed. This method shows
considerable storage saving com-
pared to the other set-of-codes
type of region representation
techniques viz. linear quadtree
and interpolation based bintree.
Algorithms were also developed
for various image operations,
geometric and set operations on
images represented by minimized
Boolean function based approach.
Algorithms for conversion
between the region representation
and the boundary representation
were also proposed. Genetic
algorithms were applied for  
detection of significant points, and
for approximation of boundary of
a curve by straight line and circu-
lar arcs. A hierarchical represen-
tation technique based on signifi-
cant points was proposed for the
representation of images.
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