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74th Foundation Day Celebrations of CSIR 
 
 

 

The Council for Scientific & Industrial Research Institute (CSIR) the premier industrial R&D organization 

in India was constituted in 1942 by a resolution of the then Central Legislative Assembly. It is an 

autonomous body registered under the Registration of Societies Act of 1860. 

CSIR-Central Leather Research Institute (CSIR-CLRI) is one of the constituent laboratories of CSIR. It was 

founded on 24 April, 1948. It was a land mark decision of the country born at the   mid- night of 15th 

August 1947, to invest into leather research. 

www.csir.res.in / www.clri.org 

 

  

http://www.csir.res.in/
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'CSIR-CLRI foresees to be the global hub that would transform the leather industry into one, which is 

technology and innovation driven, thus steering India to be the global leader in leather'. 
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CSIR has been ranked 12th in the world amongst the 

Government institutions, with an overall global ranking 

of 99 in the world during 2016 
 

Message of Dr Girish Sahni  
Director General, Council OF Scientific & Industrial Research 

 

Over all these years, CSIR has rendered yeomen service to the Nation. It has contributed significantly to the 

growth of Indian industry and in nation building. CSIR’s contribution to the strategic sector has enabled our 

country’s achievements in the space, nuclear energy and defence programs. CSIR’s endeavor in societal 

arena has brought smiles to lakhs of people, whether the farmer or the rural folk. CSIR has supported 

thousands of students pursue their PhD in a variety of disciplines. CSIR has pursued cutting edge science 

and has advanced knowledge frontiers. CSIR has been ranked 12th in the world amongst the Government 

institutions, with an overall global ranking of 99 in the world during 2016, according to the report of 

SCImago Institutions Rankings. All of these have been possible because of your tireless efforts despite the 

several constraints faced.  

 

I wish to thank each one of you personally and recognize the contribution you’ve made. 

In this journey of converting high science to technology and translating them in the market, we have 

travelled hand in hand with our stakeholders. We need to continuously endeavor to fulfil the high 

expectations they carry, even though everyone understands that it is a long journey from lab to market.  

 

However, in the past couple of decades, we have somewhat lost our focus value, which has always been our 

mandate. Hon’ble Prime Minister on several occasions has exhorted us to contribute more to industry and 

society. The world acknowledges our achievement of excellence in high science. It is now upon us to focus 

our attention towards translational research and convert this high end knowledge for the benefit of industry 

and society. Until Good Science leads to Good Technologies, the value of Science remains unutilized. It is 

imperative on us to focus on delivery. With emphasis on translational research, technology development 

and commercialization, we have launched several initiatives including close to 100 Fast Track Translational 

Projects, some CSIR-800 projects and we are in the process of putting together a dozen Mission Mode 

Projects.  

 

Our relevance in the future will depend on whether we are able to deliver on these commitments. We must 

realize that in taking an idea from lab to market, we must attend to each cog, every piece of our spectrum, 

every stake holder including industrial partners, and market dynamics to achieve the end objective. Another 

opportunity for all of us today in taking our ideas to the market, is the possibility of S&T based 

entrepreneurship including spinning off our own companies or create Start Ups based on our ideas and 

technologies. For this, all CSIR labs should put the necessary Eco-system in place. 

All of you may be aware that today the Hon’ble Minister of S&T has launched the formal Skill Development 

Mission of CSIR. With our vast infrastructure and human resources, CSIR can lead India in S&T based skill 

development which can generate lakhs of jobs for our unemployed youth.  

 

For all of these initiatives to be successful, we need to change our mindsets, we have to move from being 

individuals to teams; move from a culture of merely publishing to innovating; and from working for 

individual recognition to working for a cause. 

Let us take a pledge on the dawn of Platinum Jubilee- CSIR to matter more to the Nation and put every 

effort to see our fruit of labour benefits the Nation. The aspirations of the people and the expectation of the 

Nation from us is high, and I am sure we will not let them down. 
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Once again congratulating you on the occasion! 

“Vision for CSIR-Central Leather Research Institute: 2030” 
 

Dr B Chandrasekaran 
Director, CSIR-CLRI 

 

 

'CSIR-CLRI foresees to be the global hub that would transform the leather industry into one, which 

is technology and innovation driven, thus steering India to be the global leader in leather'. 

This statement is the vision of CSIR-CLRI for a period ending 2030 

 

The most opportune moment for CLRI to be presenting its VISION as CSIR celebrates its Platinum 

Jubilee celebrations. 

Different portfolios are identified in line with the vision of the institute.  Each portfolio is resolved 

into various programs and further the programs are resolved into projects with specific 

measurable objectives and deliverables.   

 

 
 

The vision document consists of three components: 

 

(a) Vision for 15 years (ending 2030) considering the social goals and 'sustainable Development 

Goals'  

(b) Strategy for 7 years (2017-18 to 2023-24) indicating the translation of long-term vision into 

actionable programs 

(c) Actionable projects for 3 years (2017-18 to 2019-20)  

 

Three portfolios namely  

 

(a) Open ended research  

(b) Industrial development and sustainability and  

(c) Societal benevolence has been identified.   
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The portfolios have been resolved further into programs and projects.  The details are provided as 

a mind-map. 
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Mind-map Vision of CSIR-CLRI 2030 
 

 
 

 

Portfolio Details 

The overall objective of the portfolio 'Open ended research' is to undertake basic research in 

close relevance to the industry and they have been identified based on the long-term research 

requirements.  

The second portfolio is 'Industrial Growth and Sustainability'.  Under this portfolio, programs 

and in turn projects are identified aiming the growth and sustainability of industrial sectors 

associated with leather, leather chemicals, materials for leather products, leather products and 

biological materials. 

The third portfolio is 'Societal Benevolence'.  The aim of this portfolio is to serve the society 

directly and bringing about enhancement of socio-economic status and providing health care, 

sanitation systems and clean water.    

 

Programs  

 

As stated, each portfolio is resolved into different programs. The portfolio 'Open Ended Research' 

is resolved into three programs namely:  

(i) Value addition to raw materials and wastes,  
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(ii) Atom economy in leather processing and  

(iii) Synthetic skin.   

Presently, the raw materials of leather manufacturing i.e the animal hides and skins are converted 

only into lone product, 'leather'.  However, the components of animal skins such as structured 

proteins (viz. collagen and keratin), lipids, proteoglycans and other organic components are 

associated with high-value applications.  Conversion of animal skins into such high value products 

and extraction of such high-value components form skins are envisaged to bring about 

significantly high return on investment compared to that of leather manufacturing.  This program 

aims at development of knowledge base, methods and techniques to exploit animal skins for the 

preparation of high value materials and products. 

 

The leather manufacturing process is associated with a range of material inputs and significant 

level of energy resource. The gainful utilization of the material and energy inputs is considerably 

low. This leaves greater scope for development of technologies for ensuring maximum utilization 

of the process inputs.  The program 'Atom economy' primarily aims at development of knowledge 

products for the maximum employment of process inputs.   

 

Exploring the possibility of development of animal skin in the laboratory is one of the out-of-box 

themes of leather technology.  The program 'Synthetic skin' aims at understanding the scientific 

avenues of synthesizing animal skin in the laboratory. 

 

Industrial Development and Sustainability  

The portfolio 'Industrial growth and sustainability' is resolved into seven programs namely  

(i) Leather 

(ii) Chemicals 

(iii) Leather products 

(iv) HRD 

(v) Biological materials 

(vi) Environment and  

(vii) Information 

 

The projects of the program 'Leather' are planned to be carried out to fulfill the requirements of 

the leather industry addressing the immediate and distant problems of the leather industry.  It is 

understood that the need for shifting to biochemical systems in lieu of chemical systems is much 

imminent.  Therefore, this program aims at development of technologies and products for 

rendering the leather manufacturing process into a biochemical based one wherever possible.  

 

The program 'Chemicals' aims at development of technologies for the preparation of   smart 

chemicals for leather and leather product manufacturing and also synthetic leather with 

improved properties.   

 

The HRD program aims at development of intellectual and skilled manpower for the leather and 

allied sector in order to enable to sector to reach the trade targets.   

 

The program 'Biological materials' aims at development of process technologies and engineering 

packages for the preparation of biological materials that could be derived from animal skins. 
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The program of 'Environment' aims at development of technological solutions to the immediate 

and potential environmental issues connected to leather and allied industries.     

The national level information base on all aspects of leather and allied sector is comprehensively 

not available.  Such information base does not only benevolent to the industrial planning but also 

essential for ensuring better preparedness.  Therefore, projects for database generation on HR, 

infrastructure and other resources connected to leather and allied sectors will be carried out.  Also, 

technology and trade trend forecasting will be carried out under this program.    

 

Societal Benevolence  

The portfolio 'Societal benevolence' is resolved into three programs such as  

(i) Waste to Wealth and  

(ii) Health Care and  

(iii) Water   

 

The program 'Waste to Wealth' aims at establishment of small-scale industrial units associated 

with conversion of wastes into valuable products.  It is proposed to establish such units for the 

socially and economically weaker sections and women.    

The program 'Health Care' aims at providing affordable health care products those had been 

developed by CSIR-CLRI. 

The program 'Water' has two aims viz. establishing simple wastewater treatment units for villages 

and also the treatment systems for ground water to yield potable water. 

 

All the Portfolios, Programs and Projects have been mapped to the Government of India 

programmes. 

Swachch Bharat Abhiyan Technologies for treatment of solid & liquid wastes and value 

generation from them 

Clean and renewable 

energy 

Bioenergy - Biogas from tannery wastes 

Namami Ganga Safeguarding Ganga: CSIR as an enabler 

Enhancing CETP capacity 

Improved collection/ conveyance of wastes 

Secure landfills 

Game Changer Sustainable Manufacture: CSIR-CLRI Technology 

Dry Tanning 

Zero Chromium discharge, water free processing 

Make in India Doubling value from Indian Leather by 2020 

CSIR as an enabler – Technology Mission 

Quantum jump in R/M collection 

Augmenting tanning capacity 

Matching CETP capacities 

Benchmarking and Branding 

Innovate in India Enzyme based fibre opening 

Leather goods from Ray fish, emu skin 

Leather + Natural fibre based products 

Swasthya Bharat Footcare solutions for obese and arthritic 

Wound/burn dressing materials/sutures 

Benign and aesthetic children choes 



 

11 

Samarth – Sasakth Bharat Academy-Industry-R&D 

CSIR-CLRI as an enabler 

Min. of skill development training programs 

Capacity building in Africa 

World-wide hub for leather education 

Translational Projects  

Apart from the afore-said basic and developmental projects, the translational projects will also be 

carried out aiming translation of technologies. There are two categories of translational projects 

namely  

(a) Fast Track Translational (FTT) projects and  

(b) Translation of repository technologies 

 

There are ten FTT projects identified and being carried out presently.  The validated technologies 

that will be emerged from the basic and developmental projects will be translated under FTT 

mode. 

 

Efforts will be taken to translate the technologies, which had been validated and ready for 

translation in the past (repository technologies) and also found to be relevant and appropriate for 

the present requirements.   

 

An important synergistic endeavour of the Industry & the Institute is TECHNOLOGY 

MISSION FOR LEATHER SECTOR  

  

An optimistic target of 27 bn USD turnover has been planned for the leather sector by 2020 

from the current level of 12 bn USD under Make in India Programme. Substantial 

employment generation also is envisaged. In order to achieve the target, a Technology 

Mission has been planned for the tanning sector, which is the basis for the Indian Leather 

and Leather Product Sector.  

  

The strategic directions obtained on a diagnostic study have led to development of 

multipoint technology mission aimed at addressing the issues faced by the industry thereby 

paving way for meeting the targeted turnover. Accordingly, a large scale technology mission 

has been identified for implementation under the Make in India programme. 

 

Component 1: Systemic and large collection of raw hides and skins 

Component 2: Technologies for capacity utilization 

Component 3: Enhanced Environmental management in tanneries 

Component 4: Framework for quality benchmarking and certification 

Component 5: Preparation of Vision Document for leather industry 

 

At this juncture, I must mention that two of our technologies on Zero Waste ‘water free’ 

chrome technologies have been reaching our far and wide with universal acceptance. 

Tannery clusters in Erode, Kanpur and Jallandhar have lapped it up and we now gearing-up 

to demonstrate it in Kolkata by the end of this month. 
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Demonstrations have also been made in Vietnam successfully and the next show how will be 

in Ethiopia. I learn from my colleagues that Tanners from New Zealand too have been calling 

us for this technology. 

 

We are also in advance stages of transfer of know-how of our Dry Tanning Technology. 

Our Technologies have proved to be game-changers for the Global Leather Fraternity! 

CSIR-Central Leather Research Institute (CSIR-CLRI) has been making giant strides with its ‘Zero Waste 

Chrome Technologies (both dry tanning and wet tanning) through highly satisfactory demonstrations in 

the heartland of the Indian Leather Tanning Industries with overwhelming response from the Industry. 

 

Zero Waste “water-free” Chrome Technologies 

Process aimed at multiple benefits relating to in-process abatement of effluent problem, 

curtailing process steps, complete chromium uptake, huge water conservation, time 

economy and cost saving” 

 
Chromium is known as the king of tanning as it is widely used for tanning. Out of 2.5 billion 

sq. ft. of annual global leather production, about 1.8 billion sq. ft. is made using chromium. 

In India, about 800,000 tons of animal hides and skins are converted into leather every year.  

About 70,000 tons of basic chromium sulfate (BCS) is used by the tanning industry annually 

in India. The average uptake of chromium by the pelt during tanning is only about 65% out 

of the chrome tanning agent offered. Therefore, about 20,000 tons of chromium tanning 

agent is discharged along with the wastewater. Apart from the economic loss, the 

environmental impact associated with this emission is very significant. The known methods 

of chrome management such as chromium recovery and reuse, direct chrome liquor 

recycling and use of high exhaust chrome tanning agent are associated with certain 

disadvantages. 

 

'Waterless Chrome Tanning Technology' (WLCT) 

CSIR-CLRI had developed a 'Waterless Chrome Tanning Technology' (WLCT) under the 12th Five-

Year plan project namely 'Research Initiative for Waterless Tanning' (RIWT). 

 

According to the waterless chrome tanning process, which has been patented by CSIR-CLRI in 

India and abroad in 2016, chrome tanning is carried out without water and addition of any new 

chemicals/products. Use of acid, salt and base are eliminated. Penetration and fixation is achieved 

equivalent to the conventional chrome tanning method. Apart from addressing the issue of 

chromium discharge, this technology also brings about the benefits of reduction in total dissolved 

solids load. The quality of leathers thus produced is also found to be better than the leather 

produced than that of conventional produced leather. For a tannery producing wet blue leathers 

from 5 tons of skin/hide will be able to save about Rs. 1 Lakh per month by means of eliminating 

re-chroming process and also through dispensing with chromium recovery. 

 

CSIR-CLRI has taken the initiative of marketing this technology in India and also in abroad 

(Ethiopia and Vietnam) through demonstrations and workshop. In India, workshops have been 

conducted in three tanning clusters (Erode, Kanpur and Jalandhar) through the CSIR Translational 

Project as well as Fast Track Project mode and this game changing technology awaiting total 

transfer of technology. Nearly 10 leather manufacturers have committed to sign the agreement to 
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adopt this technology while about 100 tanners envisaged interest in absorbing this technology.  In 

a perod18 months, CSIR-CLRI is planning to reach 90% of the Tanning Industry in India. 

 

Dry Tanning Process for Leather 

Salient Features 

 New composition for waterless chrome tanning 

 Time saving to the extent of about 30% 

 Delimed skins treated without addition of any water or any other liquid medium 

 Reduces number of unit operations (pickling, basification) 

 No requirement of any additional infrastructure  

 Reduces the requirement of conventional chrome tanning agent by about 50% 

 Potential saving of 15 Million Liters of  water per day when adopted by the entire country  
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CLRI - an Enterprise 
 

Services provided by CLRI and the returns and connectivity to mandate 

 
 Education and training (financial and social - public) 

 Testing, analysis and certification (financial and industrial - private) 

 Consulting (financial and industrial – private)  

 Publication of research articles (Image and visibility - public) 

 Technology supply (financial and industrial – private) 

 Direct societal service (Image and visibility - public) 

 Technical assistance and facilitation to the state (visibility and direct participation in 

program formulation - public) 

 

Customers of CLRI 

 
 Students (society) 

 Industry  

 Scientific community  

 Society  

 State 

 

CLRI as an Enterprise 

 
Therefore, CLRI is a business entity involved in the provision of the following services to the 

respective customers. 

 
 

Services Customers 

Education and training Students (society) 

Consulting, testing, analysis, certification 

etc. and technology supply 

Industry  

Research articles  Scientific community  

Direct societal services Society  

Assistance to government State  
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CLRI from Business point of view 
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TECHNOLOGY MISSION FOR LEATHER SECTOR 
 

 

Leather processing is an important industrial activity.  Leather sector is a proven 

employment generator.  Leather and leather products have become an important segment 

in global market.  However, traditional methods dominate the leather processing activity. 

The processing technologies are not metamorphosed to address present day priorities. The 

technological advancements made are not widely shared.  The in-house R&D efforts in this 

sector are minimal.  Leather processing does not lend to a set of generic processes for the 

same end products.  The variations in process technology and infrastructure are wide and 

marked.  Consequently, the problems associated with this sector are also varied.  The fact 

that only 20-25% of the total chemical employed in processing is retained by the finished 

leather arise a serious economic and environmental concern.  The non-optimal methods of 

processing lead to substantial quality degradation of the finished leather also.  The industry 

has assumed a negative image in the society with respect to pollution potential.  The 

difficulty to comply with environmental regulations has posed a serious threat to the 

existence of the leather sector in India in recent times.  There is now an urgent need to 

assess the processing & treatment technologies adopted at present and reengineer them in 

order to add economic, environmental and Societal benefits.  

  

An optimistic target of 27 bn USD turnover has been planned for the leather sector by 2020 

from the current level of 12 bn USD under Make in India Programme. Substantial 

employment generation also is envisaged. In order to achieve the target, a Technology 

Mission has been planned for the tanning sector, which is the basis for the Indian Leather 

and Leather Product Sector.  

  

The strategic directions obtained on a diagnostic study have led to development of 

multipoint technology mission aimed at addressing the issues faced by the industry thereby 

paving way for meeting the targeted turnover. Accordingly, a large scale technology mission 

has been identified for implementation under the Make in India programme.  

 

 

 

 Components of Technology Mission for Leather Sector  
  

The following five major interventions have been identified under the technology mission:  

  

1. Systemic and large collection of raw hides and skins (Improved preservation system ensuring 

quality and minimizing pollution)  

2. Fuller utilization of tannery capacity to augment finished leather production   

3. Upgrade and expand capacities with latest technologies in all CETPs along with training of 

personnel  

4. Develop framework for quality benchmarking and certification to enable creation of Indian 

brands  

5. Preparation of Vision Document for leather industry  

  

Component 1: Systemic and large collection of raw hides and skins  
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It has been estimated that nearly 10% of raw hides and skins are not recovered in India. While 

there are several reasons for non-collection, the predominant reason is fallen animals. Fragmented 

happening of fallen animals, making only one or two carcasses available at a point of time, is 

uneconomical in recovery. Unawareness of potential resource from fallen animals, stigma attached 

to the carcass recovery activity are other reasons for non-collection of raw hides and skins from 

fallen animals. As the industry is importing about 25% of raw material, recovery from own 

uncollected sources will be a big boon to the industry.  

  

The programme seeks to demonstrate the fallen carcass recovery in addition to of hides and skins 

in about 60 locations on pan India basis. Improvements in flaying using small equipment to 

improve quality of hides and skins and low salt preservation techniques using certain additives will 

also be demonstrated.  

  

Activities proposed in this component are:  

a. Fallen carcass recovery   

b. Improvements of flaying   

c. Use of salt-free or low salt preservation  

 

Component 2: Technologies for capacity utilization  

  

The capacity of many tanneries in India is underutilized due to resource crunch, lack of 

technological awareness and preparedness to the newer technologies and inadequate 

infrastructure. As most of the functional tanneries are not able to manage the pollutants at source, 

they are to utilize their full capacity, due to constraints faced at CETPs. Serious economic and 

material losses occur due to traditional practices adopted by the industry.  

  

Several validated technologies are available to combat the problems associated with lower 

capacity utilization of the tanneries in India. These newer technologies will be demonstrated at 50 

tanneries in each of four clusters namely, Tamil Nadu, Uttar Pradesh, West Bengal and Punjab.  

  

The following solutions have been identified.  

a. Industry-Institute joint initiatives for validated technologies. Some of the key technologies 

are   

 Water management  

 Salinity reduction  

 Sulphide reduction  

 Chromium management  

 Leather rejection minimization   

 Energy optimization  

b. Solid waste conversion technologies for tannery clusters. Some of the key solid waste 

conversion technologies are split leather usage, raw trimming for glue and gelatine 

production, poultry feed additive from fleshings, leather boards from leather shaving dust  

c. Engagement in active and time bound research for critical unresolved issues   

  

Component 3: Enhanced Environmental management in tanneries  

  



 

18 

Leather manufacturing, like many other manufacturing activities, results in liquid and solid wastes. 

The conversion of raw hides and skins into finished leather involves cleaning the hide / skin of 

unwanted interfibrillary material through a series of operations, its stabilization by means of 

tanning and incorporation of aesthetic properties during post-tanning and finishing stages. The 

regulatory limits for the effluent discharge varies from location to location depending on the 

regional conditions. Though all tanneries have connectivity to effluent treatment devices either 

individually or in common treatment plants, there are still issues prevailing in every cluster.   

  

The tanneries and CETPs in Tamil Nadu face difficulty in handling reject solids after RO and 

evaporation plants. The cost of effluent treatment has become 8 to 10 times higher in recent years. 

The cost of effluent treatment alone contributes to about Rs.4 to 5 per square feet. This has forced 

several small companies to focus on their sustainability.   

  

The tanneries located in Jajmau, Kanpur are now expanding the treatment plant from 9 MLD to 50 

MLD.   

  

In West Bengal the CETP of 20 MLD is not adequate for the effluent generated. In addition, the 

existing four modules are also not providing results as envisaged.   

  

The activity envisages the effluent treatment plants are upgraded to the level of meeting all 

required legislations. The personnel engaged in environmental aspects in tanneries and effluent 

treatment plants will be trained to ensure compliance.  

   

  

Component 4: Framework for quality benchmarking and certification  

  

CSIR-CLRI in association with BIS will develop two marks for branding Indian products to facilitate 

trade of leather and leather products. The specifications for branding will be developed by CSIR-

CLRI for certification by BIS. The certifications include  

 Genuine leather mark and   

 Eco mark   

While the former deals with the authenticity of the leather, the latter deals with compliance to 

safety and environmental aspects needed for the product.  

  

Component 5: Preparation of Vision Document for leather industry  

  

For the sustainable growth of the leather industry, it is important to consider the changes in the 

supply of raw material, demand for end products, policy initiatives and societal relevance/ 

acceptance over a reasonable period of time. Therefore, a Vision Document for the Indian Leather 

Sector 2035 needs to be prepared. It will serve as a guideline for the technological developments 

and policy directives to be made in the leather sector in the next 20 years.  

  

CLRI prepared a vision document, Indian Leather 2010, in early nineties, which formed basis for X 

& XI plan of Leather Sector. A similar exercise has been planned for 2035, keeping in view of the 

changes in material, methods and market will undergo in next two decades.   
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CSIR-CLRI Fast-Track Translation (FTT) Project 
 

CSIR-Central Leather Research Institute has under XI plan and XII plan periods developed many 

technologies and secured many technology leads.  According to the new system of structuring the 

business of technology transfer, the arrangement of 'Fast Track Translational Projects' (FTTPs) is 

put forth by CSIR.  The objective of the FTTPs is accomplishing the translation of the developed 

knowledge product and ensuring the due financial and other returns.  From the point of securing 

technology lead to translation, there are important stages viz. standardization, validation, 

verification of repeatability at commercial scale, demonstration (show-how or do-how), marketing 

initiatives and licensing.  Depending upon the maturity level of the knowledge product, the 

remaining activities need to be carried out to reach licensing of the knowledge product.   

 

CSIR-CLRI has 14 projects under FTTP as given below. 

1. Waterless tanning 

2. Children shoes  

3. Chicken Feet leathers  

4. Pharma grade gelatin  

5. Fish skin leathers  

6. Enzymes for beam house  

7. Retanning cum fatliquoring  

8. Comfort shoes for men  

9. Soles from fleshing  

10. Ergonomic designs for goods  

11. Compost from animal hair waste 

12. Zero wastewater discharge  

13. Cocktail of carbohydrates  

14. Suture-free tissue approximation 

 

Brief outline of these project proposals are presented hereunder. 

 

Waterless chrome tanning 

This technology has been developed under one of the XII plan projects, Research Initiative for 

Waterless Tanning (RIWT) of CSIR-CLRI.  Presently the chromium tanning wastewater is subjected 

to precipitation using MgO and regeneration using H2SO4. The regenerated chromium is reused 

in the chrome tanning process.  Due to the possibility quality issues in reusing the chromium, 

tanneries seldom reuse the regenerated chromium.  Also, the chromium recovery process leaves 

substantial volume of wastewater with high level of TDS due to the presence of MgSO4.  

According to the present process, chromium tanning is carried out without doing pickling and no 

water is used for tanning.  Therefore, this process does not generate wastewater from chromium 

tanning.  This process had been validated at commercial scale and also demonstrated to three 

tanneries.         

 

Children’s shoes 

Children's feet rapidly outgrow the shoes leading to discomfort.  Also, the sizing system for the 

children's shoes is not exclusive and specific to Indian children.  Therefore, a baseline data has 

been generated on sizing aspects of Indian children.  And accordingly a shoe sizing system for 

Indian children has been developed.  And designs taking into account the nature, growth pattern 
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and physical activities of children, designs have been developed for children's shoes.  The shoes 

made according to the new sizing system and based on the developed designs will provide 

comfortable shoes to children.  Shoes on pilot scale have been made and trial tested with school 

children of Kendriya Vidyala, CLRI.         

 

High grade gelatin from raw trimming wastes 

About 100 kg of raw trimming wastes are generated from 1 ton of rawhides and skins.  This 

amounts to about 80,000 tons of raw trimming wastes generated annually in India.  A novel 

process has been developed for the manufacturing of pharmaceutical grade gelatin from these 

raw trimmings.  Unless the conventional process of manufacture of gelatin, which has three steps, 

this process is of single step.  Raw trimmings are digested and the hair is removed to obtain high-

grade gelatin.  This process has been developed under one of the XII plan projects of CSIR-CLRI, 

Zero Emission Research Initiative for Solid Wastes (ZERIS).  This process has been standardized at 

bench scale.  Necessary engineering package also has been developed.  A pilot plant is being 

established for the process.  

 

Leathers from fish skins 

Indian leather industry is poised for a giant growth.  The conventional raw materials are limited 

and therefore, in order to reach the greater target, it is imperative to explore the possibility of new 

sources of raw materials.  Skin of certain fish species are not consumed.  These are available in 

huge volume.  Therefore, utilization of the fish skins for making leathers and in turn products will 

not only provide financial returns but also will provide scope for solving the issue of waste. 

 

Enzymes for beam-house 

Under earlier NMITLI project 'Biotechnology for leather', proteases and lipases have been 

developed for elimination of chemicals in the beam house processes. A bioprocessing system 

using completely the enzymes without the use of chemicals have been developed.  The process of 

manufacture of enzymes at pilot scale and bioprocessing (beam-house) of leather manufacturing 

at commercial scale have been standardized.  It is proposed under the FTT to carry out 

demonstration of the production of enzyme and bioprocessing so as to translate the knowledge 

products. 

 

Retanning cum Fatliquoring agent 

Two different set of chemical products are used for retanning and lubricating during wet-finishing 

of leather manufacturing.  A novel process of preparation of syntan cum fatliquor has been 

developed at laboratory scale.  Under the present FTT, it is proposed to standardize the process of 

production of the syntan cum fatliquoring agent at pilot scale and application process at 

commercial scale.  It is also proposed to translate the knowledge product under the present FTTP. 

 

Comfort Shoes 

Even with the developments in material science and manufacturing technology of shoes, still 

comfort is an aspect that could not be achieved to fullest extent.  A range of designs have been 

developed for men's shoes and women's footwear aiming better comfort.  These designs have 

been developed taking the advantage of new generation materials and novel design concepts.  

Shoes have been made at pilot scale and trial tested.  

 

Activated carbon and soles from fleshing waste 
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As much as 80000 tons of fleshing waste is generated annually in India.  A novel process of 

manufacture of activated carbon from the fleshing waste have been developed. Also, a process of 

process of manufacture of sole using this activated carbon has been developed.  It is proposed to 

standardize the process at pilot scale under FTTP and also to market the knowledge product.  

 

Ergonomic designs for leather goods  

Personal leather goods with ergonomic ease have been a long-time need. Goods have been 

designed aiming netter ergonomic ease.  These designs can be sold to the leather goods 

manufacturers.  It is proposed to translate the knowledge product under the FTTP. 

 

Compost from animal hair waste 

About 4800 tons of hair waste is generated annually from Indian leather industry.  A new strain of 

Brevibacterium leuteolum has been isolated.  It was found that this strain was capable of secreting 

effective keratinase.  Using this keratinase, the hair can be degraded relatively faster.  The keratin 

hyrdolysate thus produced was composted along with sawdust and leaves.  The composting 

process is much faster and can be completed in 12 days.  The compost is understood to be in 

congruent with the specification.   The production of compost has been done at pilot scale.  Under 

the FTTP, it is proposed to carry out the application of the compost at commercial scale.  Also it is 

proposed to translate the technology under the present project.  

 

Zero wastewater discharge process 

About 120 MLD of wastewater is generated per day from Indian tanneries.  Zero wastewater 

system based on Reverse Osmosis (RO) is not sustainable.  Under XI plan project, 'Emission 

Research Initiatives in Leather', a process of zero wastewater discharge of leather manufacturing 

had been developed.  According to this process, the sectional streams of beam-house are 

segregated, treated following electro-oxidation (EO) and reused appropriately in the process. This 

process has been verified at commercial scale.  Under the FTT project, it is proposed to take the 

marketing initiatives to translate the technology. 

 

Cocktail of carbohydrases 

A cocktail of carbohtdrases have been formulated for rapid fiber opening of the network of skin 

and hide.  Conventionally, lime is used for this process.  This chemical based process is associated 

with generation of substantial pollution load and solid waste.  Using the mixture of enzymes, fiber 

opening could be done within a short span of time.  The process of preparation of the mixture of 

enzymes have been standardized at laboratory scale.  The other works connected to this 

technology for translating the same is intended to be carried out under the FTTP.    

 

Suture-free tissue approximation 

A biological material for tissue approximation has been developed.  This dispenses the need for 

suture.  This material is found to be very safe and effective.  The material has been developed at 

laboratory scale and the remaining works to readying the technology for translation is proposed to 

be carried out under FTTP. 
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Skill-based empowerment programmes 
 

CSIR- Central Leather Research Institute (CLRI) 

in association with 

Andhra Pradesh Scheduled Castes Co-operative Finance Corporation Ltd. (APSCCFC) 

 

CSIR-CLRI being a global leader in leather education and training, offers variety of education and 

training programmes to domestic/international trainees. The Institute offers training at different 

levels right from artisanal level to training for executives, entrepreneurs and also offers academic 

degrees including B.Tech. M.Tech., Ph.D. and Post Doctoral degrees. Currently CSIR-CLRI is 

organizing societal empowerment programmes through skill development for the needy that are 

below the poverty and double poverty line limits. These artisanal and skill upgradation 

programmes correspond to the Qualification Pack and National Operating Standards (QP and 

NOS) under the National Skill Qualification Framework (NSQF). 

 

Andhra Pradesh Scheduled Castes Co-operative Finance Corporation Ltd. (APSCCFC Ltd.) serves in 

providing financial assistance for creation of income generating assets to the Scheduled Caste (SC) 

households in Andhra Pradesh enabling their social and economic development. It also focuses on 

providing skill development/up-gradation programmes for the SC community in Andhra Pradesh. 

APSCCFC has approached CSIR-CLRI to organize placement-linked skill development training 

programmes in different leather trades for SC youth in Andhra Pradesh. The candidates will be 

trained in different modules including Leather Processing/Leather Goods/Garments/Footwear 

trades. APSCCFC will be sponsoring candidates continuously for the Skill Development Initiative of 

CSIR-CLRI and plans to train around 10000 candidates over a period of 2 years in association with 

CSIR-CLRI.  The total financial outlay for this venture will be around Rs.30 Crores. 

 

The various activities to be carried out by CSIR-CLRI as part of the project include: 

 

 Placement linked training of SC youth in leather and leather products for short term/long 

term duration  

 Entrepreneurship Development Programme (EDP)/ training for self-employment and self-

reliance.  

 Training of Trainers (TOT) programme and setting up of Institutions to train the local 

Artisans in the local areas of Andhra Pradesh.  

 Hand holding the candidates till they are placed or create small start ups. 

 Adoption of villages - Creation of Artisan villages wherever there are large number of 

artisans and such villages will be taken up for artisan village development programme. The 

following will be carried out  

 To train the rural artisans (who have been making ethnic leather footwear and leather 

products) on leather manufacturing 

 To facilitate obtaining 'Geographical indicators' to their ethnic products 

 To establish cottage units for leather manufacturing in their villages  

 To provide design innovations to the ethnic products to bring about international demand 

 To establish market network (including online marketing) to sell the products internationally 

 

CSIR-CLRI believes that skill training programmes will be of great importance in generating skilled 

and employable manpower for the leather and products industry in Andhra Pradesh. CSIR-CLRI 
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considers this training programme as a great opportunity to extend the technical expertise of 

CSIR-CLRI for the benefit of the society.  We train the candidates skill-wise and assist in placing 

them in the industry in appropriate roles. We also motivate the candidates to utilize their skill 

training and take up self-employment with the aim of nurturing startups. The project aims at 

placing minimum of 70% of the trained candidates in the industry. Under the adoption of villages 

schemes the following will be envisaged 

Enhancement (about 30%) of per capita income of people of 10000 people in different villages 

 Improvement in social status significantly 

 Global visibility to Indian ethnic product 

 

Traditionally the madiga community had been making leather and leather products.  Presently, 

they are manufacturing leather footwear (ethnic), leather bags and products such as jewel case and 

decorative items.  There exist a huge scope for introducing innovative designs to the ethnic 

products; the products could reach the global market better.  Presently there is no way of 

facilitating or marketing of their products or handicrafts that have export potential for their 

uniqueness.   

 

It is proposed to train the artisans in leather making and also to establish a common facility centre 

for community working together.  This would bring about substantial increase in the financial 

returns.  Also, through design innovations, it is possible to make products that could attract the 

global market.  In order to reach the global market with a trade value, it is also proposed to obtain 

geographical indicator for the ethnic products.  It is also proposed to establish a market network 

of export of these products. 

 

In this connection, APSCCFC and CSIR-CLRI have signed a Memorandum of Understanding (MOU) 

on 23rd September 2016 at CSIR Science Centre (Vigyan Kendra), New Delhi as part of the CSIR 

Skill Initiative Programme.   

CSIR-CLRI believes in a fruitful synergistic team work with APSCCFC in all future endeavors too 

adding value to the CSIR Skill Initiative.  

 

CSIR 800 Projects for Societal Empowerment & Upliftment 
 

As per the vision of President of CSIR, societally relevant projects that could impact the common 

man directly had been identified by CSIR-CLRI and proposed under the CSIR 800 projects.  

 

All the projects proposed under the CSIR 800 will be executed for a period of three years.  

1. Simple CLRI technologies for treatment of domestic wastewater (DomTreat) 

2. Community system for generation of energy from domestic solid waste (EnGen) 

3. Implementation of improved system for recovery of fallen carcass (EnCar) 

4. Treatment of chronic wounds of leprosy afflicted patients (WoundHeal) 

5. Providing affordable footwear for diabetic and obese people (Thrifootgear) 

6. Compost and chicken feed from tannery solid waste (TanWealth) 

7. Establishment of Cottage Tanneries and Leather Product Manufacturing from Chicken Feet 

Leathers (DermaChick) 

8. Tribal Integration into (Leather) Manufacturing Systems (TRiMS) 
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Integrated Incubation and Innovation Hub 

To promote start-ups 

To sell CSIR-CLRI technologies 

 
There are six pilot plants in CSIR-CLRI namely pilot tannery, footwear pilot plant, pilot plant for 

leather goods and garments, chemical engineering pilot plant, fermentation pilot plant and 

byproducts pilot plant.  All these plant are of pilot scale capacity of production.  The following 

table indicates the functional aspect of each pilot plant. 

 

Functional aspect of pilot plant of CSIR-CLRI 

 

No Name of the pilot plant Functional aspect 

1 Pilot tannery  Production of all kinds of finished leathers 

from raw hides and skins 

2 Footwear pilot plant Production of all types of open and closed 

footwear 

3 Pilot plant for leather goods and 

garments 

Production of all types of leather goods and 

leather garments 

4 Chemical engineering pilot plant Production of different types of chemical 

formulations for leather manufacturing 

5 Fermentation plant Production of all types of enzymes through 

submerged fermentation and solid state 

fermentation  

6 Byproducts pilot plant Production of different types of by-products 

from the wastes of slaughter house and 

tannery 

 

These pilot plants have been operated for standardizing various products developed by CSIR-CLRI 

at pilot scale prior to transfer of the knowledge product.   

The structure of the Integrated Incubation and Innovation Hub (I3H) is presented as illustration 

below.   
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Organizational Structure of I3H 

The objectives of this proposal are as follows. 

(a) renovation of all the 'Discipline Based Pilot Plants' (DBPP) already existing  

(b) establishment of 'Technology Based Pilot Plant' (TBPP) and  

(c) establishment of Business Center for Incubatees (BCI). 

 

Status of the present set-up 

CSIR-CLRI has launched the 'Entrepreneur Development and Incubation Program' (EDIP).  

According to EDIP, the aforesaid pilot plant facilities are made available to the private 

organizations primarily for start-up companies.  The start-up companies or existing companies, 

which are desirous to use the knowledge product of CSIR-CLRI, will be provided with the 

opportunity of using the pilot plant facilities to manufacture the intended products. The incubatee 

is also provided with office space to carry out the business. The incubatee organization can do all 

the business operations in the campus of CSIR-CLRI.  

 

Recently, the incubation center has been established and the Entrepreneur Development and 

Incubation Program (EDIP) have been launched.  Initiatives have been taken to invite incubatiees to 

manufacture leather, leather products and leather chemicals.  The discipline based pilot plants that 

exist already in CSIR-CLRI as stated earlier, are part of the I3H.  In order to extend the pilot plant 

facilities to the incubatees, these pilot plant facilities need to be renovated, as many of these 

facilities had been established 40 years back. Certain specific equipment in these plants also needs 

to be procured to enable the incubatees to manufacture all possible types of products.  

 

 

Achievement of the incubation center  

One incubatee has entered into legal arrangement with CSIR-CLRI.  The zero wastewater discharge 

technology has been licensed to the incubatee.  The finished leathers following the zero 

wastewater discharge process has been produced in the pilot tannery for the incubatee, who own 

a show factory.  Shoes are produced by the incubatee in his shoe unit using the finished leathers 

manufactured in CSIR-CLRI. 

 

Need for setting up of additional facility   
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Apart from the renovation of the existing pilot plants, it is proposed to establish a 'technology-

based pilot plant' (TBPP). In the TBPP, facilities of line of production will be to produce four 

products, of low-hanging fruit technologies developed by CSIR-CLRI. TBPP is proposed for 

producing specific products, which cannot be produced using the existing pilot plants. The four 

product lines to be established will be used by the incubatee organizations with the concordance 

that the incubatee organizations will obtain the license of the respective technology form CSIR-

CLRI and at the end of using the facility tentatively for a period of 1 year, the incubatee 

organization will buy the equipment and machinery installed for the production of the particular 

product on cost basis.  Therefore, after a year's time the space will be available for another four 

new products of low hanging fruit technologies.  Also, it is proposed to establish a Business Center 

for Incubatee (BCI) (office space) for the incubatees, to accommodate four incubatees at any given 

point of time. This BCI will have all the necessary office equipment and infrastructure. The office for 

the Integrated Incubation Center will also be functioning in BCI. All the incubation related business 

activities of CSIR-CLRI would be carried out here under the Project Planning and Business 

Development (PPBD) department.  The request for incubation will be processed by the PPBD and 

facilitation will be done by the functionality.   

 

Towards Indian Leadership in 

Leather Design 
 

In a globalizing economy, versatility in design and concept are key to the business. Design is being perceived as 

a new engine of economic and industrial growth. Design and breakthrough innovations can play a pivotal role in 

positioning of Indian Leather and Leather Product industries in the global arena apart from enhancing 

competitiveness. Design and brand driven value chain need to be developed as core strengths of Indian Leather 

Products manufacturing industries. India also needs to aim to be a leading influencer of global design and must 

have a focused multi-pronged strategy to enhance the quality and spread of Indian designs and to increase 

India’s share in the world economy through this major value addition.  

 

Success in being able to work with high-end customers requires building design capabilities that enable us to 

offer exciting collections that can compete internationally. To achieve this one has to build not only in-house 

design capabilities, but also work in consultation with design companies internationally that have a deep 

understanding of lifestyle and fashion trends in Europe and the US, which will continue to be primary markets for 

the foreseeable future for upmarket products. In the footwear area, for such an output to be possible it is 

necessary to set up a state-of-the-art Design Studio which encapsulates conceptual designing as well as 

Computer Aided Pattern engineering. 

 

Need for Design Studio in Leather based companies 

Design - Technology - Market Linkage 
 

The envisioned studio would employ a collaborative approach to leverage the strengths of the international & 

national institutions and industry, and develop an integrated nexus of Design - Technology - Market Linkage. 

The thrust of the Centre would be on Design and Innovation to establish an edge for the Indian leather industry 

globally. 

 

Following may be enumerated as the core objectives of the studio for the benefit of the leather industry: 
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 Acquire self-sufficiency in Design R&D for fructification of Design innovations in rapid 'Mind to Market'. 

 Innovate to evolve new products/services and responses to lifestyle opportunities using available and 

future leather, and combo-materials and technologies. 

 Establish a sustainable network amongst technology developers-designers/innovators & entrepreneurs 

for creating a 'Leather Value Addition Drive'. 

 Protect design rights and IPR led initiatives. 

 

For the first time, a meeting of the MODEUROP Colour Club will be held in the American soil. 

CSIR-CLRI and CLE are members of MODEUROP since 1994 and for the MODEUROP Roundtable and 

Colour Club Meeting for the Spring Summer 2018 season slated for 19-23 October 2016 in new York; 18 

Indian Tanneries have readied 45o leather/ colour proposals for presentation at this meeting. 

The MODEUROP Colour Card for the Spring Summer 2018 season will be released in India during mid-

November 2016. 

 

Innovation Leadership through Design 

 
Affordable Innovations offer India a unique position, quality at affordable costs by focusing on purpose 

and process of innovations at the same time will give India leadership status. 
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Policy and Road Map Document 
“Manthan” of CSIR-CLRI 

 

Road Map and Policy Document 

 

Mission of the laboratory To meet the requirements of its external and internal 

customers, relevant regulatory and  statutory bodies 

and other stake holders with continual improvement 

in its services, while aligning itself to the National 

agenda through state-of-art R&D  

 

Vision of the laboratory CSIR-CLRI foresees to be the global hub that would 

transform the leather industry into one which is 

technology and innovation driven, thus steering India 

to be the global leader in leather  

 

Mandate of the laboratory 

 

 

 To serve as the national apex body in leather, leather products, leather chemicals and 

allied areas 

 To handhold with industry and provide them appropriate solution fulfilling their 

technological, testing, certification and other technical requirements 

 To excel in basic and applied research in frontier disciplines of science, engineering and 

technology for/in leather, leather products, leather chemicals and allied areas and 

become a leader in translational research and technology licensing 

 To develop and implement actionable programs in alignment with the National 

agenda/programs 

 To create intellectual and skilled manpower for the industry and contribute to societal 

growth 

 To become a global technology service provider through industry development, 

benchmarking and organizational capacity building  programs   

 To become self-sustainable through above activities  

 

Positioning of the laboratory in Science, Technology and Innovation Space (National and 

International) 

 

National 

 CSIR-CLRI aligns itself to national agenda on Make in India, Innovate in India, Swachh 

Bharat, Swasthya Bharat, Samarath Bharat, Sashakt Bharat” by   

 Endeavoring innovation driven approaches and initiatives aiming the transformation of 

the Indian leather sector towards sustainable growth through  

 Zero emission technologies 

 Value addition to raw material and wastes 

 Value engineering through design interventions 

 Eco-benign auxiliaries 

 Comfortable, therapeutic and rehabilatation products 
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 Providing appropriate education, skill development and training to contribute to 

'Competent India' 

 Aggrandizing the traditional skills, thus bringing about enhanced value to ethnic products 

 Undertaking mission mode projects to transform Indian leather industry for it to gain 

leadership in global leather sector 

 

International 

 Providing value added technical, knowledge and accreditation services to global clients 

 To spearhead an international initiative for human resource development through global 

networking 

 To be an exalted organization in the global platform 

 

 

 

Deliverables of the laboratory 

 

Short term deliverables (1-2 years) 

 

Chicken feet leathers 

To supplement existing raw material for small leather goods - sustainability 

Enzymes for fibre opening 

To replace chemical based fibre opening – sustainability 

Dry tanning 

To avoid water and salt in tanning – game changer 

Cr-Melamine syntan 

To avoid use of HCHO and aromatics as raw materials for synthetic tanning agents – value 

addition 

Zero discharge technology 

To achieve zero wastewater discharge in leather manufacturing processing - sustainability 

Children shoes 

Comfort driven benign footwear for children - Branding 

Sludge free effluent treatment 

To minimize sludge formation during treatment - sustainability 

Pharma grade gelatin  

High grade gelatin from raw trimmings – value addition 

Suture free bioadhesion of tissues 

Tissue approximation – value addition 

 

 

Medium term deliverables (2-3 years) 

 

Fish skin leathers 

Enzymes for beamhouse 

Waterless tanning 

One pot post tanning 

Comfort shoes for men 

Combination products and Ergonomic designs for goods 

RO reject management 

Soles from fleshing 
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Keratin composites 

Syntans from other industrial wastes 

 

Long term deliverables (beyond 3 years) 

 

Bioprocessing of leather 

Smart chemicals, materials and methods development 

Lifestyle accessories and ergonomically designed products 

Odor and waste management 

 

 

Alignment of the deliverables to GoI missions and Grand Challenges  
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CSIR-Central Leather Research Institute (CLRI) 

A constituent laboratory of the Council of Scientific & Industrial Research (CSIR) 

 

The CSIR-Central Leather Research Institute: the World's largest Leather Research Institute was founded on 24 April, 

1948. The CLRI had made an initiative with foresight to link technology system with both academy and industry.  

CSIR-CLRI, today, is a central hub in Indian leather sector with direct roles in education, research, training, testing, 

designing, forecasting, planning, social empowerment and leading in science and technology relating to leather and 

allied products. Moreover, it has secured a top place on the map of scientific development as far as leather-research-

industry is concerned. 

 

State-of-art facilities in CSIR-CLRI support, innovation in leather processing, creative designing of leather products viz. 

leather garment, leather goods, footwear and development of novel environmental technologies for leather sector. 

 

It is one matter to design and develop technologies but entirely another to reach viable technologies in a traditional 

sector like leather. CSIR-CLRI in 1948, made an initiative with foresight to link technology system with both academy 

and industry. It assumed the role of being a part of the University of Madras in imparting education in leather 

technology. The seed sown in 1948 has now grown into a tree with nearly 60% of the leather industry in India being 

manned and managed by the Alumni of CSIR-CLRI. 

 

CSIR-CLRI is a global leader in leather research. The technological services of the institute are as durable as leather. 

Leather and allied research form core areas of its activities. There is critical strength for research and development in 

some critical areas of science and technology. Research in CSIR-CLRI includes non-leather as well.  

 

CSIR-CLRI: A Technology Supermarket in Leather 

CSIR-CLRI strives to marry leather to its diverse functions. It is today a supermarket for leather related technologies. 

The strength of CSIR-CLRI stems from the competence of the people, R&D infrastructure and linkages with the users.  

 

The MANDATE of CSIR-CLRI: 

 To seek excellence in research in Frontier areas  

 To serve the national apex body in leather  

 To participate in HRD through direct role in education and training in leather related areas  

 To assess and forecast technology needs  

 To serve as a reliable consultant to leather sector  

 To develop technologies and deliver to the industry through effective extension network  

 To serve as a dependable source of technologies and  

 To provide a technology supermarket for users  

 

Contact: 

 

डॉ. बी. चंंंद्रसेकरन  

Dr B Chandrasekaran 

ननदेशक Director 

केन्द्रीय चर्म अनुसंधान संस्थान  

Central Leather Research Institute 

अड़़यार चेन्नई Adyar, Chennai 600 020, India 

दूरभाष Tel: +91-44-24910897 / 0846 

फैक्स Fax:+91-44-24912150 

ईरे्ल email: directorclri@gmail.com; director@clri.res.in 

  

mailto:directorclri@gmail.com
mailto:director@clri.res.in
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INVITATION 
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PROGRAMME 

 

 


