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Abstract
Reverse Osmosis has been successfully applied on a large scale throughout the world for the treatment of effluent and the
polluted water. The Arab countries and some other affluent countries have the credit of successfully running such large
scale plants without minding for the cost factor involved in such projects. Here the polluted effluent is treated using R.O
technology in order to remove the pollutants. It is a pressure driven membrane desalination process. The process is also
known as hyper filtration. It is heartening to note that this process has undergone the most rapid development of any
desalination technique. The fluids of different concentrations in a tank are separated by a membrane; the dilute solution
will flow through the membrane into the concentrated solution. It is called osmosis. To affect a reverse process of
osmosis, a pressure is applied in excess of the osmotic pressure to the concentrated solution. Now the flow is reversed
from the concentrated solution to the dilute solution. It is “reverse osmosis”. It is always remembered that, whether it is
osmosis or reverse osmosis only the flow of water take place from one side to the other side. It is because the semi
permeable membrane can allow only smaller molecules like that of water to pass through it. The basic types of
membranes in use are. i. Cellulose acetate, ii. Polyamide, iii. Thin Film Composite Membranes. Reverse osmosis has been
successfully applied on a large scale for the treatment of effluent and the polluted water. In the present study the dyeing
effluent are treated using RO plant and treatment can be recommended to all dyeing. The same reverse osmosis method
can also be applied to other industry effluent.
Keywords: Dyeing effluent, treatment, reverse osmosis technology.

Introduction
The textile dyeing industry consumes large quantities of water
and produces large volumes of wastewater from different steps
in the dyeing and finishing processes. In dyeing textiles,
ecological standards are strictly applied throughout processing
from raw material selection to the final product. This has
become more critical since the German environmental
standards regarding dye effluents became effective1.
The textile dyeing wastewater has a large amount of complex
components with high concentrations of organic, high-color
and changing greatly characteristics. Owing to their high
BOD/COD, their coloration and their salt load, the wastewater
resulting from dyeing cotton with reactive dyes are seriously
polluted. As aquatic organisms need light in order to develop,
any deficit in this respect caused by colored water leads to an
imbalance of the ecosystem. Moreover, the water of rivers that
are used for drinking water must not be colored, as otherwise
the treatment costs will be increased. Obviously, when legal
limits exist (not in all the countries) these should be taken as
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justification. Studies concerning the feasibility of treating
dyeing wastewater are very important.
Reverse Osmosis has been successfully applied on a large
scale throughout the world for the treatment of effluent and the
polluted water. The Arab countries and some other affluent
countries have the credit of successfully running such large
scale plants without minding for the cost factor involved in
such projects. Here the polluted effluent is treated using R.O
technology in order to remove the pollutants2, 3.
Reverse osmosis membranes have a retention rate of 90% or
more for most types of ionic compounds and produce a high
quality of permeate4-6 . Decoloration and elimination of
chemical auxiliaries in dye house wastewater can be carried
out in a single step by reverse osmosis. Reverse osmosis
permits the removal of all mineral salts, hydrolyzed reactive
dyes, and chemical auxiliaries. It must be noted that higher the
concentration of dissolved salt, the more important the osmotic
pressure becomes; therefore, the greater the energy required
for the separation process.
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RO Treatment of various Wastewaters: Reverse osmosis
has also been applied to a variety of other wastewaters. It is
used RO membranes to remove contaminants (calcium,
magnesium, zinc, sulfate, chloride, ammonia and others) in
blast-furnace scrubber water, allowing recycle of the product
water7 and also discussed the use of RO to treat coal mining
drainage (containing mostly sodium salts); TDS removals
from the permeate were high8. It described a process in which
RO was integrated with other treatment systems to remove
contaminants from a complex industrial wastewater9, this
wastewater contained contaminants from semiconductor
manufacturing lines and plating baths as well as cooling tower
blowdown and other facility wastewaters. The treatment
process allowed recycle of the product water, reduced
operating costs, and compliance with environmental
regulations. Reverse osmosis has also been used to
demineralize cooling tower blowdown in the power generation
industry 10,11.
Principle of Reverse Osmosis: It is a pressure driven
membrane desalination process. The process is also known as
hyper filtration. It is heartening to note that this process has
undergone the most rapid development of any desalination
technique. The fluids of different concentrations in a tank are
separated by a membrane; the dilute solution will flow through
the membrane into the concentrated solution. It is called
osmosis.
Reverse Osmosis: To affect a reverse process of osmosis, a
pressure is applied in excess of the osmotic pressure to the
concentrated solution. Now the flow is reversed from the
concentrated solution to the dilute solution. It is “reverse

osmosis”. It is always remembered that, whether it is osmosis
or reverse osmosis only the flow of water take place from one
side to the other side. It is because the semi permeable
membrane can allow only smaller molecules like that of water
to pass through it.
Membranes used in Reverse Osmosis: The Reverse osmosis
process operates at ambient temperature by sufficient pressure
being applied to a saline water to overcome the osmotic
pressure and to force fresh water through a semi-permeable
membrane at a realistic rate3. The membranes are ideally
speaking permeable only to water but in practice a small
amount of salt transfer also occurs. The basic types of
membranes in use are. i. Cellulose acetate, ii. Polyamide, iii.
Thin Film Composite Membranes.
Composite membranes employ a thin film of polyamide or
similar desalting layer formed upon a porous substrate of a
material such as polysulfonate. The cellulose acetate and
polyamide membranes are formed a one stage process. Here
an outer thin dense active layer is supported by a thick porous
layer of the same material. The cellulose acetate membrane is
cast into a supporting fabric to provide mechanical strength for
handling. The polyamide hollow fibers are not thicker than a
human hair and are self supporting.

Results and Discussion
The Results of the various physico-chemical analysis of the
dyeing effluent before and after the treatment using RO plant
and the effluents samples were collected at the study area.

Working of Reverse Osmosis Treatment Plant
Stage No.

Filtration

Material

Benefit

1

Pre-Filter

Poly propylene yarn wound

Removes Suspended particles

2

Sediment Filter

Poly Propylene melt blown

Removes Suspended particles

Pre-RO carbon

Silver impregnated

Cartridge

Activated carbon

3

4

5

Reverse Osmosis

Thin film composite (TFC)
(0.0001 micron)

Removes excess chlorine and organic impurities
Reduces TDS, hardness, pesticides, heavy metals like
arsenic, lead and mercury. Removes micro organisms
like bacteria, virus and protozoa cysts.

Post-RO carbon

Silver impregnated

Inhibits growth of bacteria, removes residual organic

cartridge

activated carbon

impurities and revives the original taste of water.
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S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Comparative Table-1
Physical and chemical analysis of the dyeing effluent before and after the treatment using RO System
Dyeing effluent
Effluent after treatment with
Physical Parameters
Standard -A
analysis S-1
R.O. system S-2
Appearance
Blackish
Clear
Odour
Nil
Bad Smell
Colorless
Turbidity % NT Units
1
660
2
Total dissolved solids mg/L
500
8903
149
Electrical Conductivity in Micro
13093
220
mhos/cm
pH
6.5-7.5
7.03
7.57
Alkalinity pH
0
0
_
Total Hardness as CaCO3 mg/L
200
1840
80
Calcium as Ca mg/L
75
368
16
Magnesium as Mg mg/L
30
221
10
Sodium as Na mg/L
1600
12
Iron Total as Fe mg/L
0.1
3.58
0.07
Ammonia as NH3 mg/L
0.18
0.04
Potassium as K mg/L
450
3
Nitrite as NO2 mg/L
0.3
0.01
Nitrate as NO3 mg/L
48
4
Chloride as CI mg/L
200
3200
44
Sulphate on SO4 mg/L
200
413
5
Fluoride as F mg/L
1
2.4
0.4
Phosphate as PO4 mg/L
6.25
0.06
Tidly's Test 4 hrs as O2
1.88
0.12

Table -2: Column-1(S1): The Dyeing effluent analysis reveals
that all the parameters are above the standard limit as per
CPHEEO.
Column-2(S2): Effluent after Treatment with RO: i. The
Turbidity is 2 NTU where as the standard as per CPHEEO
shows the acceptable limit is 0 NTU. ii. The total dissolved
solid value is 147mg/lit which lies below the acceptable limit
500mg/lit. iii. The amount of Magnesium is 40mg/lit, which
lies above the acceptance limit 30. iv. For Nitrate the
permissible limit is nil but the observed value is 0.03mg/lit. v.
For Phosphate also the permissible limit is nil. But the
observed value is 6.2mg/lit. So this water is unfit for drinking.
vi. The amount of Chloride is 44mg/lit which lies above in the
acceptable limit 200mg/lit. vii. The permissible limits for
ammonia are Nil. But the observed value of the sample of
water is 0.09mg/lit. So the water is unfit for drinking.
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