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Abstract 

The economic feasibility of the Tannery Industries being one of the ancient 

industries in India is highly significant as it occupies a major part of the 

exports, but on the other hand its contribution to environmental conservation is 

comparatively less due to the challenges of effluent treatment. The investment 

to start these industrial sectors and the processing of the industrial activities 

demands huge capital which indeed hurdle them in selection of compatible 

method for effluent so as to be eco-friendly and costs effective. There are 

many methods for treating effluent which are grouped as physical, chemical 

and biological. Each method under each category has its own merits and 

demerits based on certain criteria. The industrial sectors finds difficult in 

determining the most compatible method and the essential criteria. To assist 

them a systematic and scientific tool has to be employed in decision making 

for which the techniques of nano topology is used in this paper. This research 

work aims in finding the prime criteria in the selection of compatible methods 

of effluent treatment in tannery industries. In this paper the attribute reduction 

algorithm in M*GNT is used with the decision attributes as compatible, 

preferable and incompatible. 

Keywords: Nano topology, compatible method, effluent treatment, tannery 

industry 
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1. INTRODUCTION 

Tanning is a conversion process of animal skin to leather which consists of beam 

house operation and tanning operation. The former consists of the steps such as 

trimming, desalting, soaking, liming, reliming ,deliming and the latter comprises of 

pickling, chrome tanning, rechroming, neutralization, dyeing, fat liquoring and 

retanning. The discharge of effluents out of each process must be subjected to avoid 

the environmental disturbances. Since each industry has social responsibility and 

being bound to environmental laws they practice effluent treatment methods which 

are categorized into physical, chemical and biological. Each group consists of several 

methods but only the predominant methods under each category are considered for 

this comparative study. 

The paper is organized as follows: section 2 consists of brief view of the predominant 

methods under each categorization, section 3 describes the algorithm used in decision 

making, section 4 contains the application of the algorithm to determine the key 

criteria, section 5 discusses the results and section 6 concludes the paper. 

 

2. PREDOMINANT METHODS FOR EFFLUENT TREATMENT 

There are many methods for effluent treatment, but few of the methods which are 

given in the below figure clearly states that these methods are commonly used in the 

treatment to mitigate the effects of the effluent to the environment. The choice of 

methods depends on various aspects which are the most significant core concepts to 

be considered in decision making. 

 

 

The following table gives a brief note on each considered methods 

1. Membrane 

Filtration  

It is a process of using membranes used for filtering  

2. Sedimentation It is a process used for removing the suspended solids 

3. Coagulation This process comprises of the addition of coagulant for treatment 

4. Flocculation This process comprises of the addition of polymer for treatment 

5. Ion exchange It is an exchange of ions between two electrolytes or between an 

electrolyte solution 

Effluent 
Treatment

Physical

Membrane 
Filtration

Sedimentation

Chemical

Coagulation Floculation
Ion 

Exchange

Biological

Aerobic Anaerobic
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6. Aerobic 

treatment 

It is the process in which bacteria utilize oxygen to degrade  

organic matter 

7. Anaerobic 

treatment 

It is a collection of processes by which microorganism break 

down biodegradable material in the absence of oxygen 

 

3. ALGORITHM IN DECISION MAKING 

* Formulate an information system (U,A) where A is divided into two classes, C of 

condition attributeand D of decision attributes and define R ≥ C on U corresponding 

to C and a subset X of U. The information table is charted out with attributes along 

the columns, objects by rows and the entries of the table are attribute values. 

* Find τ *C1*C2*C3*..Cm (XA),β*C1*C2*C3*..Cm (XA),τ *C1*C2*C3*..Cm (XR), 

β*C1*C2*C3*..Cm (XR), 

* Find Multi*-lower and upper approximation reduct.  

* Find the inner significance measure of C which is defined as 

 Sign inner (Ci,C,D) = SC-{ci}(D) – SC(D) 

 Sign inner (Ci,C,D) = SC-{ci}(D) – SC(D) for all i  = 1,2,..m 

  * Find the outer significance measure of C which is defined as 

 Sign outer (Ci,Cj,D) = S{cj}(D) – S{CjUCi} (D) 

 Sign outer (Ci,Cj,D) = S{cj}(D) – S{CjUCi} (D)for all i  = 1,2,..m 

Where SC(D) = 
1

|𝑈|
[|LC1∗C2∗C3∗..Cm(DA)| + |LC1∗C2∗C3∗..Cm(DR)| 

           SC(D) = 
1

|𝑈|
[|UC1∗C2∗C3∗..Cm(DA)| + |UC1∗C2∗C3∗..Cm(DR)| 

*Generate Multi*granular nano topology and its basis with respect to RedA, where  

RedA= Red U {Co}I = 1,2…n, n < m and RedA is the Multi*granular reduct if and 

only if 

βC1*C2*C3*..Cm (XA) = βC1*C2*C3*..Cn(XA) andβC1*C2*C3*..Cm (XR) = βC1*C2*C3*..Cn(XR) 

 

4. APPLICATION TO DETERMINE THE COMPATIBLE METHOD OF  

      EFFLUENT TREATMENT 

Consider the following table giving information about the selection process of the 

compatible methods of effluent treatment. The conditional attributes are cause of 

health hazards to cattle, cause of health hazards to human, time duration, capital costs, 

operational costs, efficiency, possibility of secondary pollutant and Decision is the 

decision attribute. In the consequence C1, C2, C3, C4, C5, C6, C7 and D will stand 

for the above conditional and decision attributes. 

VC1 = {Less, More, Negligible}, VC2 = {Less, More, Negligible} 
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VC3 = {Less, Comparatively less, More, Comparatively More}VC4 = {Low, Medium, 

High, Very High} 

VC5 = { Low, Medium, High, Very High} VC6 = {Inferior, Moderate, Superior} 

VC7 = { Less, Comparatively less, More } VCD= { Compatible, Preferable, 

Incompatible} 

Methods Cause of 

Health 

Hazards to 

cattle 

Cause of 

Health 

Hazards to 

Human  

Time duration Capital 

Costs 

Operatio

nal costs 

Efficiency Possibilit

y of 

Secondar

y 

Pollutant 

Decision 

Membrane 

Filtration  

M1   V. Low    V. Low Less     High     High Moderate Less Preferable 

Sedimentation M2 V.Low V.Low Comparitively 

More 

    Medium Low Moderate Less Preferable 

Coagulation M3 Comparitively 

High 

High Comparitively 

Less 

V.High V.High Inferior Comparati

vely More 

Incompatible 

Flocculation M4 High High Comparitively 

Less 

V.High V.High Inferior More Incompatible 

Ion exchange M5 High Comparitively

High 

Comparitively 

Less 

   Medium    Medium Inferior More Incompatible 

Aerobic 

treatment 

M6 Neglible Neglible Comparitively 

more 

Low Low H.Superior Compariti

vely 

Less 

Compatible 

Anaerobic 

treatment 

M7 

 

Neglible Neglible  

more 

Low V.Low Superior Compariti

vely 

         Less 

Compatible 

 

Let us consider the core consideration of factors for finding the compatible methods 

by means of Multi*granular nano topological reduction of attributes and significance 

measures. Based on the decision attribute 

U/D = { {M1,M2},{M3,M4,M5},{M6,M7}}  

LC1∗C2∗C3∗.C4∗C5∗C6∗C7(D) = {{M1},{M3,M4},{M7}} 

UC1∗C2∗C3∗C4∗C5∗C6∗C7(D)= {{M1,M2,M5,M6},{M2,M3,M4,M5},{M2,M6,M7}} 

SC(D) = 4/7  SC(D) = 11/7 

Computation of inner and outer significance 

Sign inner (C1,C,D) 0 Sign inner (C1,C,D) 0 

Sign inner (C2,C,D) 0 Sign inner (C2,C,D) 0 

Sign inner (C3,C,D) 0 Sign inner(C3,C,D) 0 

Sign inner (C4,C,D) 1/7 Sign inner(C4,C,D) 1/7 

Sign inner (C5,C,D) 1/7 Sign inner (C5,C,D) 1/7 

Sign inner (C6,C,D) 0 Sign inner (C6,C,D) 0 

Sign inner (C7,C,D) 0 Sign inner(C7,C,D) 0 

 



Nano Topological Modeling of the Selection of Compatible Methods.. 2377 

Sign outer (C1,C5,D) 2/7 Sign outer (C1,C5,D) 2/7 

Sign outer (C2,C5,D) 2/7 Sign outer (C2,C5,D) 2/7 

Sign outer (C3,C5,D) 2/7 Sign outer (C3,C5,D) 2/7 

Sign outer (C4,C5,D) 2/7 Sign outer (C4,C5,D) 2/7 

Sign outer (C6,C5,D) 2/7 Sign outer (C4,C5,D) 2/7 

Sign outer (C7,C5,D) 2/7 Sign outer (C4,C5,D) 2/7 

 

Sign outer (C1,C4,D) 2/7 Sign outer (C1,C4,D) 2/7 

Sign outer (C2,C4,D) 2/7 Sign outer (C2,C4,D) 2/7 

Sign outer (C3,C4,D) 2/7 Sign outer (C3,C4,D) 2/7 

Sign outer (C5,C4,D) 2/7 Sign outer (C5,C4,D) 2/7 

Sign outer (C6,C4,D) 2/7 Sign outer (C6,C4,D) 2/7 

Sign outer (C7,C4,D) 2/7 Sign outer (C7,C4,D) 2/7 

 

It is very evident that RedA={C4,C5} and CORE [A] = {C1,C2,C3,C6,C7 } 

 

5. DISCUSSION 

The results vividly show that the essential criteria to be concentrated in the selection 

of compatible methods of effluent treatment in tannery industries are cause of health 

hazards to cattle, cause of health hazards to human, time duration, efficiency, 

possibility of secondary pollutant . The result strongly emphasize that based on costs 

the method must not be selected but it must be based on other core factors.If the 

industrial sectors do this selection process based on these attributes then the impact of 

effluents to the environment will be minimal. This indeed will enhance the 

conservation of the environment and it paves way for enhancing the greener society. 

 

CONCLUSION 

The nano topological approach in determining the prime criteria concentration in the 

selection of compatible method of effluent treatment in industries assists in decision 

making. The industrial sectors must concentrate not only in production but also in 
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expulsion of waste to the environment as it has adverse effects on the future society. 

To fulfill the responsibility these sectors must be cautious in selection and execution 

of treatment methods not by giving significance to costs. The aspect of costs must be 

taken into account but not as core factor in decision making. If the selection is purely 

based on costs feasibility then the production sectors will only be profitable but if 

other factors are considered and given greater implication then the entire environment 

bearing the industries will be benefited for a longer period of time. 
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