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ABSTRACT
Manufacturing of leather, leather goods, leather boats and fur produces numerous bye products,
solid waste, high amounts of waste water  containing different loads of pollutant and emitions in to
the air. The uncontrolled release of tannery effluent to natural water bodies increases health problems
for human beings and environmental pollution. Hence, the contaminants have to be removed in order
to avoid significance environmental impacts. This paper presents the results obtained from pilot
scale study developed in the tannery district of  Erode in Tamil Nadu (India). The present study also
aimed at evaluating the reuse of waste water produced in the retanning process. For this purpose, the
pilot scale study based on the combination of the activated sludge process and reverse osmosis
process was considered. From the result it can be seen that the combination of sludge process
(Biological process) with membrane system showed satisfactory results in case of waste water
treatment reuse and recovery in the tannery industry.

Key  Words : Tannery, Pollutants, Activated sludge, Waste water reuse, Reverse osmosis

INTRODUCTION

Tamilnadu is one of the leading industrial states
of India. For a long time now, the focus of the
state has been towards industrial growth. Erode
district is one among the industrially developing
districts. Industry and Trade occupy a place of
prominence in the economy of the district.  It also
possesses considerable number of tanneries
registered in SSI units. In Erode district itself over
700 small and medium scale plants were operated.
Tanneries occupy a prominent sole in the Indian
economy, due to the export earnings that they
generate and the employment opportunities they
provide for people of economically weaker
section. The export of leather and leather products
reached $3500 million by 2005-06 (The Financial
Express). In Tamil Nadu, leather industry spread
across Chennai, Ambur, Ranipet, Vaniyambadi,

Trichy, Dindigul and Erode. It employs nearly 2.5
million people in the small scale sector. Annual
export values proceed to touch about 2 billion US
doller, end owned with 10% of world raw material
and export constructs about 2% of the world trade.
It has enormous potential for growth and very
high value addition with in the country.
Even though Tannery Industry plays an important
role in Indian economy in multiple ways it also
causes major environmental impact. The world’s
ever increasing population and progressive
adoption of industrial based life style leads to an
increased anthropogenic impact on biosphere. A
large proportion of the environmental issues are
related to the usage and discharge of waste water.
Tanneries are such industries which contributes
a major part in water usage. Obviously the
wastewater effluent from this unit contains
considerable amounts of hazardous pollutants, and*Author for correspondence
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where heavy metals are very common. Today
70% of available water in India has been polluted
and two thirds of illness in India is related to
water-borne diseases1. Effluents from the tannery
industry contain high concentrations of inorganic
and organic chemicals and are characterized with
residual COD and high TDS. Also in the light of
the sustainable development paradigm as well as
the global water scarcity, local authorities and
entrepreneurs decided to develop an environ-
mental policy  oriented at rationalizing  water
management and in particular minimizing water
use which is fundamental goal for tanneries.
System which have not been purified by primary
and secondary treatment inhibit microorganism
activity depending on the size of molecules, the
solubility in water as well as the functional group
nature 2.
Tannery effluent is difficult to treat due to high
load of organic matter as well as high
concentration of sulphide and chloride. Due to the
high chloride concentration a reverse osmosis
process is necessary in order to reuse tannery
effluent3-4. Moreover, the high organic matter
content in the tannery effluent requires an
exhaustive pre-treatment before an RO process.
Treatment of tannery effluent through the use of
activated sludge process has been reported by
many researchers5-7 .
Most of the tanning industries operating in the
Erode town were employing activated sludge
process for effluent treatment. In the activated
sludge process, the level of COD and sodium was
not taken care completely and the treated water
does not satisfy the norms of pollution control
board. Hence, the objective of the present work
is to use RO technology without disturbing the
existing Activated Sludge Process.

AIMS   AND   OBJECTIVES
The main aim of the study is to evaluate the
treatment process,  reuse of treated tannery waste
water at sustainable costs. The test  was
developed   in a tannery in the town of Erode,
which employs about 60 workers. The study was
carried out on a pilot scale and was based on the
combinations of an activated sludge process, nano
filtration and reverse osmosis.

MATERIAL    AND   METHODS
The present work was carried out on a pilot plant
for conventional activated sludge process before
real studies was carried out. The result of the
real studies will be published in the subsequent
paper. In general in sludge treatment process
there are four important parts  namely feed tank,
feed pump, aeration tank (1 m3) and settling tank.
The aeration was provided by means of  air
diffuser. In order to compare, pilot  RO plant
having membrane area of 8.5 m2 was used.
The present work was carried out in the following
phases : waste water characterization,
conventional sludge startup, and test respect to
RO.The following parameters were monitored in
the sludge process COD, N- NH4

+, N- NO3
-, N-

NO2
-, CONDUCTIVITY, Cl- SO2

4-,TSS,MLVSS,
pH, DO and temperature. In the last phase after
sedimentation the waste water is used in the RO
plant for further treatment. The waste water
sampling and characteristics were analyzed as per
APHA standards8. The characterization of
tannery waste water is shown in Table 1.
In conventional activated sludge process,
following test were conducted, aerobic loading
after pH correction, aeration in aeration mixing
tank, treatment of waste water after the biological
treatment. The inlet flow rate biological reactor
was equal to 30 L/h. corresponding to hydraulic
retention time of 32h. The DO concentration in
the aeration tank was 7mg/L while the
concentration of mixed liquor volatile suspended
solids (MLVSS) was maintained approximately
at 8500 mg/l. In the RO tests were carried out
four transmembrane pressure 80,85,90 and 95 bar,
a feed flow rate of 1000 L/h at a temperature of
30 C and pH of 7.5.The permeate and concentrate
streams were recycled in a suitable feed and the
permeate flux (Jp) was periodically measured and
the permeate and concentrate samples were
analyzed in the laboratory.

RESULTS   AND   DISCUSSION
The following parameters were monitored in the
activated sludge treatment test : Hydraulic
Retention Time (HRT),Conductivity, temperature,
Dissolved  oxygen concentration (DO), COD inlet
and removal and pH. The results is shown in Fig.1
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which resulted in outlet COD of 1800mg/l and
from Fig.2 it can be seen that the COD
percentage removal was 70% and also from Fig.3
it can be seen that there is no relationship between
COD percentage removal in terms of ammonia
compounds. Also the Fig.4 shows between the
F/M ratio and DO concentration in the aeration
reactor while the Fig.5 gives the relationship
between the average mixed liquor temperature
and DO concentration.
Reverse osmosis experiments
The characterization of various parameters of feed

the permeate and concentration for RO
experiments were carried out in pilot plant. The
percentage removal of all the parameters were
very high which ensure the reuse of tannery waste
water. The COD removal for a TMP of 85 bar
was 96% ammonium substance removal was 95%
and 97% respectively for ammonia and nitrate.
For reuse of tannery waste water to the tanneries
hardness of water is very important. A hard
permeate can create encrustation in pipes as well
as in other equipments. For the test conducted it
was found that a permeate with an almost

Parameter Unit Range of values

TSS mg/l 450-850

  pH – 2.7-5.8

COD mg/l 2200-7800

Conductivity µs/cm 3200-11,000

Cl– mg/l 1250-2100

Temperature F 45-60

S2
– mg/l 2.5

N-NH4
+ mg/l 85-170

N-NO3
– mg/l 220-540

Table 1 : Waste water characterisation

Fig 1 :  COD inlet and outlet in activated sludge process
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Fig. 2 :  Loads of COD

Fig . 3 : COD removal (%) Vs COD load (applied)
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inexistent hardness was observed which ensures
that the permeate stream obtained can be directly
reused for vapor production.
The variation of the permeate fluxes with time
for four adopted  transmembranes pressure can
be observed in Fig. 6 . For the four TMP values,

the steady state condition was reached after time
interval of 23 min. The recovery rate percentage
62 %, 72%,77 % and 80.2 % respectively for the
80,85,90 and 95 transmembrane pressure. Still
detailed study is needed to analyze the behavior
of membranes.

Fig 4 : Effect of  DO concentration on F/M ratio

Fig 5 : Effect of DO concentration on temperature
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Fig. 6 :  Permeate flux vs time for diltuent transmembrane pressure

Time (min)

Pe
rm

ea
te

 fl
ux

, J
p 

(li
t/h

r.m
2 )

0                  20                 40                   60                80                 100              120

110

105

100

95

90

85

80

75

70


