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Abstract— There are much more tannery based industries 

presented in India .wastewater released from tannery industry 

produces high inclusion of toxic content, which is more 

dangerous in environment without treatment, so it’s more 

challenge to keep environment clean. Now a days some new 

advance techniques were developed, such as adsorption, 

treatment with Nanoparticles, using UASB reactors. Among 

all these techniques, UASB (Up Flow Anaerobic Sludge 

Blanket) reactor is popular and more effective method for 

treating the tannery wastewater. UASB reactor method is 

anaerobic treatment. This process effectively treat wastewater 

and produces bio-gas (CH4) which is combustion gas as well 

as good energy source, so that make this process more 

economical. In UASB reactor the amount of energy gas 

produced is directly propositional to amount of inorganic 

matter removed.     

Key words: UASB, Cow Dung, Tannery Effluent 

I. INTRODUCTION 

The UASB reactors are used in worldwide because of their 

easy operating method and low operating cost. To reduce the 

start-up time period, the reactors could continuously 

inoculated with micro-organisms, or else  it consumes more 

than few months or longer to attain its full efficiency for 

tannery wastewater. Here cow dung is taken as an inoculum. 

The cost of construction, installation and operation of 

anaerobic reactors are lower than other treatment processes. 

No need of maintenance equipment in UASB reactor also 

sludge rate is less or zero.  

This experimental project was conducted with 

UASB reactor to treat tannery wastewater. The main 

objectives were: (1) To investigate the feasibility of digester 

start-up with or without inoculum, (2) To quantify the amount 

and the methanogenic activity. (3) Treatment efficiency in 

tannery wastewater. 

II. PROGRESS 

A. UASB Setup: 

Fig 1 shows a scheme of the configurations of the laboratory 

scale anaerobic reactor system that were used, which consist 

of a UASB reactor. The reactor was kept at room temperature 

(27°C). UASB system consisted on a glass cylindrical reactor 

of 0.74 m height and 0.1 m of diameter, with a nominal 

volume of 5.4 L. It was equipped with a peristaltic pump (0.1-

100 rpm), which provide flowrate of 0-100 ml/min. 

B. Microbes Introduction: 

The inoculum used was cow dung collected from near dairy 

farm, which contains micro-organisms like protozoa. It helps 

to treat the tannery effluent. The laboratory UASB reactor 

was fed with tannery wastewater, Collected from EKM 

leathers pvt, erode, tamilnadu, India. The composition of the 

wastewater is shown in Table1. 

C. Experimental Process:  

Start-up process was carried without inoculum in 1 litre of 

effluent for three days. After that 2.5 litres of tannery effluent 

inoculated with 50 g of cow Dung, which was under 

observation for about 5 days. Then 1.5 litres of effluent 

inoculated with 75 g of cow dung, this was kept in 

observation for about 4 days. All those three runs are 

processed in above mentioned room temperature. Meanwhile 

the gas collecting chamber was on observation throughout the 

entire process. 

Parameter Unit Value Limit 

pH - 6.12 5.5-9 

COD mg/l 6944 250 

Chromium mg/l 3.83 2.0 

Cadmium mg/l 1.29 2.0 

Iron mg/l 0.97 3.0 

Chloride mg/l 1153.9 600 

Table 1: Characteristics of the Tannery Wastewater 

Run 

Flow 

Rate 

(l/min) 

Influent 

Range 

(lit) 

Vol.of 

Reactor 

(m3) 

HRT 

(min) 

1 0.1 1 5.8 58 

2 0.1 2.5 5.8 58 

3 0.1 4.5 5.8 58 

Table 2: Hydraulic Retention Time 

HRT – Hydraulic Retention Time.      

D. Hydraulic Retention Time: 

HRT is a measure of the average time that a soluble 

compound remains in a constructed bio-reactor. HRT is 

considered as an important operating parameter which 

controls the performance of UASB reactor. Very long HRT 

may affect the process of sludge granulation in UASB reactor 

and very short HRT is disadvantageous due to the fact that 

the biomass may move out with effluent .the volume of the 

reaction tank divided by the influent flowrate is equals to the 

hydraulic retention time. 

E. Organic Loading Rate: 

The Organic Loading Rate is expressed as a certain amount 

of food being applied to the reactor for treatment. This is 

another important parameter to control the performance of 

UASB reactor. Increase of OLR will cause an operation 

problem. OLR is an important factor for the removal of COD. 
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Fig. 1: Experimental Setup of UASB Reactor 

1) Feeding Chamber 

2) Reaction Chamber 

3) Gas Collecting Chamber 

4) Peristaltic Pump 

5) Sludge Blanket 

Parameter Unit Value Limit 

pH - 4.72 5.5-9 

COD mg/l 6200 250 

Chromium mg/l 3.77 2.0 

Cadmium mg/l 1.2 2.0 

Iron mg/l 0.84 3.0 

Chloride mg/l 1094 600 

Table 3: Characteristics of the Treated Wastewater 

III. RESULTS AND DISCUSSION 

After the third run, treated tannery effluent was tested and test 

results shown in table 3. It shows reduction in COD level 

about 10.71%. pH increased (4.67 into 4.72). For methane 

production COD must be reduced about 90-95%. But here 

just 10.71% of COD reduction was achieved.  

 

 

IV. CONCLUSION 

Low treatment period and low Hydraulic Retention Time is a 

main impact as well as major backlash in UASB reactor 

treatment. We conduct UASB treatment on tannery effluent 

about 15 days. In future we decide to increase flow rate, HRT 

and treatment period to get feasible amount of CH4. 
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