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As we present the Leather Post for the month of May 2021, the country is going through the second wave of 
the pandemic. CLRI has lost several of its retired staff members and some of our staff have lost their loved 
ones. The institute has with limited manpower continued to perform its research activities. We are happy that 
based on our recommendations the industry has been allowed to function during the lockdown. We have also 
started some ground work for RESTART. The National Technology Day celebrations with Goat leathers as the 
theme has been an eyeopener. We are sure with the support of the industry and our well-wishers we would be 
able to deliver quality research outputs for strengthening the leather industry. As I close, I urge all the readers 
to stay safe by following all the COVID related protocols and also to vaccinate themselves whenever they get 
their slots.

Jai Hind

Greetings and Namaskar to all the members of the Leather World!
Director’s Message

ge ebZ 2021 ekg dk ysnj iksLV çLrqr dj jgs gSa] bl le; gekjk ns’k egkekjh dh nwljh 
ygj ls xqtj jgk gSA lh,yvkjvkbZ us vius dbZ lsokfuo`Ùk deZpkfj;ksa dks [kks fn;k gS vkSj 
gekjs dqN deZpkfj;ksa us vius fç;tuksa dks [kks fn;k gSA gekjs laLFkku us lhfer dkfeZdksa ds 
lkFk viuh vuqla/kku xfrfof/k;ksa dks tkjh j[kk gSA gesa [kq’kh gS fd gekjh flQkfj’kksa ds vk/kkj 
ij ykdMkmu ds nkSjku m|ksx dks dk;Z djus dh vuqefr nh xbZ gSA geus ubZ 'kq#vkr ds fy, 
dqN cqfu;knh dke Hkh 'kq: dj fn;k gSA jk"Vªh; çkS|ksfxdh fnol lekjksg vk;ksftr fd;k x;k 
gS] ftldk eq[; fo"k; cdjh ds peZ gSA ;g dk;ZØe cgqr Kkuo/kZd jgk gSA gesa fo’okl gS fd 
m|ksx vkSj gekjs 'kqHkfpardksa ds leFkZu ls ge peZ m|ksx dks l’kä djus ds fy, xq.koÙkkiw.kZ 
'kks/k ifj.kke nsus esa l{ke gksaxsA var esa eSa lHkh ikBdksa ls vkxzg djrk gw¡ fd vki lc dksfoM 
laca/kh lHkh çksVksdkyksa dk ikyu djrs gq, lqjf{kr jgsa vkSj Vhdkdj.k ds fy, vkidks vkcafVr 
le; ds nkSjku Vhdk vo’; yxok,aA
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CSIR-Central Leather Research Institute is the major 
source of technological strength for the leather sector 
and an enabling factor for the phenomenal growth of 
Indian leather industry. From an exporter of raw hides 
and skins or semi-finished leather to the tune of around 
Rs.800 Lakhs during mid 40’s of the last century to that 
of finished leather and products to the tune of USD 
5070 million in 2019-20 is a remarkable achievement. 
The R&D activities of CSIR-CLRI generated a range 
of technologies for multi-dimensional industrial 
applications. These technologies are appropriately IP 
(Intellectual Property) protected.

About 49 technologies have been transferred to 
multiple or single client industries during the period 
2007-08 to  2020-21 by the Institute. 

A compendium of the 26 major technologies developed 
or transferred during recent years is brought out for 
reference. The technologies are grouped into five 
broad  categories.

 6 Leather Processing Technologies : This 
section has seven eco-benign technologies, 
which include preservation-cum-dehairing 
process, enzymatic fibre opening, waterless 
tanning systems, odor abatement system for 
tanneries and processing of chicken feet leather. 

 6 Leather Chemicals : This section has 
seven technologies, which include chrome-
melamine syntan, retanning agent 
and retanning-cum-lubricating agent. 

 6 Waste Management Technologies : This section 
covers six technologies, which include waste 
water treatment methodologies, secure landfill 
and waste to wealth conversion, such as Biogas 
generation, manufacture of activated carbon 
from fleshing waste for application in sole, and 
preparation of compost from animal hair waste. 

 6 Leather Product Technologies : This 
section covers three technologies that 
include smart leathers, sizing system for 
children shoes and diabetic footwear. 

 6 Health Care Products : This section covers 
three technologies which include high grade 
gelatin, collagen sheet for wound healing and 
paste/powder for  treatment of infected wounds.

The compendium presents outline, salient features/
advantages on each of the aforesaid technologies 
along with their business potential/ translation.

Release of 
CS IR-CLR I  TeChnoLogy  C ompend Ium

The Technology Compendium released by Dr. J Raghava Rao, Chief Scientist, CSIR-CLRI
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National Technology Day highlights the achievements 
in the field of technology & science and aims to 
commemorate the scientific and technological 
achievements of Indian scientists and engineers. The 
focus of National Technology Day 2021 celebration 
at CSIR-CLRI was on “Leather and Leather Products 
from Goat Skins”

The welcome address was delivered by Dr. J. 
Raghava Rao, Chief Scientist, CSIR-CLRI during 
which he highlighted the importance of National 
Technology Day and the contributions of CSIR-CLRI 
for the technological empowerment in various facets, 
including the Institute’s contributions to tackle the 
pandemic situation.
 
On this occasion, a compendium comprising of the 
outline, salient features and advantages of major 
technologies developed or transferred by CSIR-CLRI 
during recent years was released. 

A panel discussion was organized on the topic “Future 
trends and techno commercial advancements for goat 

leather- A way forward”. The discussion was moderated 
by Dr. B. Chandrasekaran, Former Director, CSIR-
CLRI. Offering an insight into the production of leather 
and leather products he presented the share and value 
of goat skins in the world market and emphasized on 
the need to propel goat leather as a flagship material 

in the Indian leather industry. He spoke about the 
processing of goat glazed kid leather and stressed 
about its physical and chemical properties.  Various 
process strategies for different unit operations involved 
in manufacture of goat leathers was also highlighted. 
Shri. N Shafeeq Ahmed, Managing Director of 
Shafeeq Shameel and Co, Ambur participated in 
the discussion. His company is involved in goat skin 
tanning for more than 50 years and is specialized in 
vegetable tanning of goat skins.

Congratulating the entire scientific community and the 
CSIR-CLRI fraternity on the occasion of the National 
Technology Day, he pointed out that although goat 
constituted to 40% of the animal population, it was 
not utilized as one would have wanted.  He explained 
the need for implementing the PPP model - Process 
(set towards end-product development), Promotion 
(building retail value) & Policy (specific policy 
measures for goat skins) for propelling the leather 
industry towards success. 

The need for coming out with futuristic technologies, 

which would help in managing the processing of goat 
skins for quality output of leather, should  be vigorously 
examined and pursued by the R&D group. He also 
stressed the need for promoting it as a quality raw 
material for the product sector to harness the benefits 
of this material. He concluded by putting forth the need 

National Technology Day 2021
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for policies on part of the Government and the industry 
to give the necessary thrust to make goat leather from 
India as a much sought-after material. 

Shri. Rehan Ahmed, Director of N.J Exports, Kolkata 
participated in the discussion. His company is 
engaged in tanning, manufacturing and export of goat 
finished leather. Emphasizing  the challenges faced in 
the Eastern region to utilize the raw material of goat 
skins efficiently. he sought the intervention of CSIR-
CLRI in developing the goat skin as a raw material on 
par with cow and sheep. Contribution of Council for 
Leather Exports was sought in promoting goat skin in 
the world market and create a place for this leather in 
the global arena.  

Shri. R Mohan Kumar, Managing Partner of Prime 
Tannery, Trichy also spoke on the occasion. The 
company established in 1974 primarily produced E.I. 
leather and has now expanded into manufacture of 
eco-friendly leathers. Shri Mohan Kumar stressed 
on the point of making chrome-free lathers from goat 
skins. He said that this was the way forward to sustain 
in the market and in the coming decades this process 
would play a major role for Indian leather industry in 
the international arena. 

Shri. Zia Nafis, C.E.O, Nafis Tanning Industries, 
Kolkata highlighted how he was able to upgrade the 
lower-end goat leathers that were available from Bihar 
and Uttar Pradesh. He explained the idea behind 
this by underlining the fact that they were made as 
milled leather and converted into products. Regarding 
the products, he underscored the success in making 
portfolios from goat skin that was unheard of some 
time back. 
He sought technology solutions from CSIR-CLRI’s to 
retain the thickness of the goat material at 1.0 mm to 
1.2 mm range and for making tighter grain goat skins. 
A proper promotion and marketing strategy must be 
out in place for the success.  The scarcity of high-end 

cow leathers and reduction in prices of goat skins 
may be capitalized to promote high-end goat skins. 
the technologists and industrialists should  explore the 
concept of utilizing goat skins in other segments such 
as garments and industrial gloves. 

Shri. K. Venkatesan, Production Manager, 
Gemini Enterprises, Chennai, also participated in 
the discussion.  His company has adopted latest 
technologies and developing eco-friendly and 
sustainable leathers. He informed that goat skins in 
India were mostly processed into shoe suede and 
sourcing thicker suede for garments was not easy. 
The low end goat skins were consumed mainly as 
lining leather. He appealed for large abattoirs and 
proper storage in the form of adequate collection 
centres as well as transportation methodology of raw 
skins. He opined that traceability and certification of 
leather would be a future mandate.  Additionally, there 
is a need for producing biodegradable, sustainable 
and eco-friendly leathers.

Shri. Abdur Rawoof, General Manager (Technical) of 
Star Exports, Chennai and in-charge of the product 
development cell and has expertise on Goat upper 
leathers, suedes, wax based, tumbled and fashion 
articles. He highlighted on the footwear segment, the 
history of goat leathers, pitfalls in the transition process, 
current trends and recommendations. Unorganized 
slaughtering of goats leads to difficulty in sourcing 
fresh skins and subsequent lack of softness and 
suppleness in goat leathers. Owing to the prevailing 
limitations in export policy of not allowing semi-
finished leather exports, the basket of design studios 
finds very less collection of goat leathers. Deploying 
alternate technology in tanning, joint collaboration with 
Design labs, tanneries and chemical companies can 
improve the situation. In addition, provision of special 
monetary benefits to the goat leather producers may 
also help to revive the trend.
.
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Dr. B. Chandrasekaran, Former Director, CSIR-CLRI 
and the Moderator of the discussion flagged the salient 
points emerged during the discussion and put forth the 
following suggestions:

 � A collaborative work may be initiated between 
CSIR-CLRI, tanneries and chemical companies 
in setting up Centre of Excellence for Leather 
Processing and finishing.

 � Formulation of suitable technology interventions 
and solutions for liquidating dead stock or slow-
moving raw materials shall be given importance. 

 � Newer upgradation techniques in wet processing 
shall also be looked into for utilizing the lower 
grade raw materials.

Dr. J Raghava Rao, Chief Scientist, CSIR-CLRI  
appreciated the topic of the panel discussion and 
addressed it as the need of the hour. He said that 
CSIR-CLRI has already taken steps in implementing 
appropriate initiatives focusing on goat leather 
processing, including techniques to impart sheep-like 
properties to goat skins. He also concurred with the 
industry that CSIR-CLRI would explore the possibility 

of setting up a Centre of Excellence to facilitate 
technological advancements on goat-based leathers. 
While calf is more popular as material, it is now 
important that goat too must be given the thrust.  As 
suggested by Shri. Shafeeq Ahmed, CSIR-CLRI will 
work to garner support from the industry and chemical 
houses to implement the technological advancements 
by CSIR-CLRI. The Institute will collaborate with the 
Industry, explore the avenues for re-establishing 
the market of goat leathers and devise necessary 
technological interventions to enhance the visibility of 
goat leathers.

Dr. Phebe Aaron, Senior Principal Scientist proposed 
the formal vote of thanks to the moderator, panelists, 
and the participants of the discussion. Further, the 
concepts and ideas emanating from the discussion 
would be taken to the next level of implementation.
 
On the occasion, CSIR-CLRI also released several 
snippets highlighting the availability, market and 
technologies for goat skin processing in the social 
media platforms.

The Leather Post66



Nearly 95% of the global production of goat skins is 
from developing countries in Asia and Africa. With 
a net effective recovery of 98% for goat skins as 
against 75% for hides, there is now an identified need 
to popularize leather and leather products from goat 
skins. At the animal husbandry side there is a need 
to establish a) stall fed goat farms, b) streamlining of 
meat industries, c) establishment of carcass recovery 
centres, and d) reducing man made defects through 
better curing. A concept of traceability for goat skins 
needs to be established. 

At the processing side, there is a need for technologies 
that would provide for a sheep like character to goat 
skins. Further through appropriate technologies the 
use of goat skins to a variety of value-added products 

with a range of smart features needs to be developed. 
A marketing strategy to popularize goat skin-based 
leather products in niche market segments in Europe 
and elsewhere is essential. 

A suitable policy framework to support the growth 
of goat skin based leather industry would lead to 
a self-reliant leather industry based on indigenous 
raw material. As a way forward CSIR-CLRI aims to 
establishing a task force comprising representatives 
of the animal husbandry departments, academic and 
research organizations, stakeholder industry bodies to  
develop a detailed project report laying down a road 
map for strengthening the goat leather and leather 
product industries.

Leather & Leather Products from Goat Skins
Way Forward on 
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A virtual science seminar in honour of  

Dr. T. Narasimhaswamy’s  
Superannuation

A webinar on “Advanced Materials for Novel Liquid 
Crystals and Polymeric Systems” was organized on 
25-05-2021  to commemorate the superannuation 
of Dr. T. Narasimhaswamy (Chief Scientist & Head, 
Polymer Science & Technology) through the virtual 
platform. 

Dr K. J. Sreeram, Director, CSIR-CLRI welcomed 
the distinguished members, chairman, and speakers 
of the scientific sessions. Director recalled that Dr. 
Swamy was initially working on the polymeric system 
and then focused on basic research like liquid crystal 
polymers. Dr J. Raghava Rao, Chairman of the 
seminar, introduced the eminent speakers of the 
session. Prof. K. V. Ramanathan, IISc, Bangalore, 
mentioned that his interactions with Dr. Swamy focused 
on NMR of liquid crystals to get molecular order and 
dynamics information using 13C chemical shifts and 
1H-13C dipolar couplings on topologically variant 
liquid crystalline systems. Dr. Prakash Wadgaonkar, 
Emeritus Scientist, CSIR-NCL Pune, informed that Dr. 
TNS is a committed and trustworthy CSIR scientist. He 
discussed on step-growth polymerization coupled with 
click chemistry.

Offering felicitations, Dr. T. Ramasamy former Director 
CSIR-CLRI, DG-CSIR, and Secretary DST government 
of India, appreciated the practise of conducting the 
science seminar in honour of the retiring scientist 
in CSIR-CLRI. Prof. A. Varadarajulu congratulated 

the organizer and recollected his polymer physics 
interactions with Dr Swamy and recalled his hospitality 
during his visit to CSIR-
CLRI. 

Dr A. Sivasamy, Chief 
Scientist, CSIR-
CLRI emphasised 
Dr Swamy’s role in 
coordinating JIGYASA 
and some of the 
science experiments 
organized during the 
event. Dr S. Thennarasu, Chief Scientist, CSIR-CLRI  
reminiscences his association during the postdoc 
period and his excellent publication record in the reputed 
journals. In addition, an overwhelming response was 
received from many professors and scientists from 
outside organizations, CSIR-CLRI staff, scientists, 
friends, students, and family members. Felicitation 
messages from associates were also displayed during 
the event. Dr. S. N. Jaisankar, Sr. Principal Scientist, 
Polymer Lab, CSIR-CLRI  conducted the proceeding of 
the science seminar where 100 members participated 
and felicitated Dr T. Narasimhaswamy. 

This scientific seminar concluded with Dr M. 
Sugunalakshmi, Sr. Principal Scientist, Polymer Lab 
proposing the vote of thanks.
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Research in focus Publications

Hydroxyapatite nanophases augmented with selenium and manganese ions for 
bone regeneration: Physiochemical, microstructural and biological characterization

Hydroxyapatite (HAP) nanopowders with different 
manganese (Mn) and selenium (Se) contents with 
Mn/Ca and Se/P molar ratio of 1 mol%, 2.5 mol% 
and 5 mol% were synthesized by wet-co-chemical 
precipitation method. The results revealed that with 
either Mn or Se doping, ion-substituted apatite phase 
was achieved with good crystallographic features. 
The combined evidence obtained from spectrometric 
techniques revealed that nanocrystalline HAP was 
effectively doped with Mn and Se ions, where Se in 
form of SeO32− replaced PO43− and Mn2+ replaced 
Ca2+. Mn and Se doped HAP samples exhibited rod-
like and needle-like morphology with strong tendency 
to form agglomerates. HAP enriched with Mn and 
Se represented a strong antibacterial effect and also 
showed prominent blood compatibility. From the 

biocompatibility testing, it was evident that Mn and 
Se doped HAP augmented the osteoblasts adhesion, 
migration and proliferation in a dose-dependent 
manner. To conclude from this study, it is clearly evident 
that the doping amount of both Mn and Se ions can 
determine the size and morphology of the final HAP 
product. Therefore, Mn and Se HAP nanopowders 
with molar ratio less than 5 mol% without any heat 
treatment can provide good crystallographic features 
to HAP with satisfying micro-structural, thermal and 
biological properties.

Sowndarya Sampath and Sellamuthu N. Jaisankar

Materials Science and Engineering, C, 2021, 126, 
112149 (DOI: 10.1016/j.msec.2021.112149)
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Research in focus Publications

Recent trends in natural polysaccharide based bioinks for multiscale 3D printing 
in tissue regeneration: A review

Biofabrication by three-dimensional (3D) printing 
has been an attractive technology in harnessing the 
possibility to print anatomical shaped native tissues 
with controlled architecture and resolution. 3D 
printing offers the possibility to reproduce complex 
microarchitecture of native tissues by printing live cells 
in a layer-by-layer deposition to provide a biomimetic 
structural environment for tissue formation and host 
tissue integration. Plant based biomaterials derived 
from green and sustainable sources have represented 
to emulate native physicochemical and biological 
cues in order to direct specific cellular response 
and formation of new tissues through biomolecular 
recognition patterns. This comprehensive review aims 
to analyze and identify the most commonly used plant 
based bioinks for 3D printing applications. An overview 

on the role of different plant-based biomaterial of 
terrestrial origin (Starch, Nanocellulose and Pectin) 
and marine origin (Ulvan, Alginate, Fucoidan, Agarose 
and Carrageenan) used for 3D printing applications 
are discussed elaborately. Furthermore, this review 
will also emphasis in the functional aspects of different 
3D printers, appropriate printing material, merits 
and demerits of numerous plants based bioinks in 
developing 3D printed tissue-like constructs.

Sowndarya Sampath and Sellamuthu N. Jaisankar

International Journal of Biological 
Macromolecules, 2021, 183, 564-588, (DOI: 
10.1016/j.ijbiomac.2021.04.179)
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Research in focus Publications

Agro-residues for enhanced production of bio-colorants: A feasible approach for 
dyeing and surface coating of leather

There is a growing demand for eco-friendly and non-
toxic dyes that can be used to impart color to a wide 
variety of materials. Synthetic dyes are known to cause 
health hazards due to possible carcinogenic effects 
associated with azo dyes, high heavy metal content 
and the possible use of other restricted substances. 
Here, the authors explore the possibility of cultivating 
different fungus utilizing agricultural wastes and 
extraction of colors from the fungus. The bio-colors 
thus obtained were characterized using FTIR, TGA 
and particle size analysis. The characterized bio-colors 
were further exploited for dyeing of crust leather, and 
parameters like color fastness, rub fastness and heat 
resistance were analyzed. Out of the four bio-colors, 

yellow had potential to be used as dye solution, while 
the remaining black, brown and green were good for 
surface coating. The results of this study indicate that 
water-soluble colors obtained from fungi cultivated 
using waste agro-residues provide a good option to 
synthetic dyes. The present work could be further 
extended to focus on the improvement of yield of color 
and optimization of different parameters for application 
of these bio-colors for leather dyeing..

Sivaranjani Venugopal, Yasmin Khambhaty*

Clean Technologies and Environmental Policy
22: 1687–1700 (2020)
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Research in focus Publications

Bromo-substituted blocked hexamethylene diisocyanate adduct: synthesis, 
characterization and application toward polyurethane coating

Hexamethylene diisocyanate (HMDI) reacts with 
4-bromo-1H-pyrazole as a blocking agent to form 
blocked adducts of isocyanates. The adducts were 
characterized by FTIR, NMR, thermogravimetric 
analysis (TGA) and differential scanning calorimetry 
(DSC). In the FTIR spectra, disappearance of a 
peak at 2250–2270 cm1 is the indication of blocking 
of diisocyanate molecule with 4-bromo-1Hpyrazole 
blocking agent. The DSC thermogram shows that 
at 185 °C, the blocked adduct de-blocks and HMDI 
and blocking agent 4-bromo-1H-pyrazole has been 
regenerated. At 185 °C, regenerated HMDI reacts 
with polyols of different molecular weights to form 
polyurethane. The polyurethanes were characterized 
by FTIR, NMR, DSC, TGA and contact angle 
measurements. These are useful for hydrophilic 

coating.

Sourita Jana, Periyamuthu Ramar, Debasis 
Samanta, Sellamuthu N. Jaisankar

International Journal of Biological 
Macromolecular Science Part A, 2021, 58:5, 298-
308, DOI: 10.1080/10601325.2020.1845569

“The BIS has now granted recognition to CSIR-CLRI CATERS (the 
testing arm of CSIR-CLRI) to test and certify industries manufacturing 
footwear products ranging from safety boots to derby shoes in 
the country.  CSIR-CLRI is currently the only institution that can 
perform all the tests required as per the requirement of Department 
for Promotion of Industry and Internal Trade (DPIIT), Ministry of 
Commerce and Industry, Govt. of India.” 
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“Developing Indigenous Material for Shoes”

Physiological comfort in footwear use is one of the 
most important determinants which describes its 
ergonomics. This aspect is closely related to the 
individual requirements of users, which depend on 
a lot of factors – especially age, type of physical 
activity and the inter – individual variability of the 
human system, like sweat secretion and thermal 
sensitivity. Enhanced sweat secretion causes the 
effect of an increase in frictional forces between the 
foot skin and footwear surface. Correct construction of 
footwear should correlate with individual physiological 
limits. Thus, the probability of injury as a result of the 
occurrence of frictional forces is higher and more 

dangerous. An important element of the functionality 
of footwear is antimicrobial and antifungal prevention. 
The growth of microorganisms (bacteria or fungi) in a 
shoe interior has an adverse impact on the health of 
feet and may cause a lot of dermatological diseases. 
Therefore, there is great interest in finding safe 
and ecological materials to formulate new footwear 
compositions which can improve the hygienic and 
parallel mechanical properties of footwear.

The main goal was to create upper combinations 
based on accessible banana textiles, conduct an 
investigation of their mechanical properties and make 

a comparison with standard textile materials and 
Leather commonly used. The fibre and textile industry 
is a diverse sector that covers the entire production 

chain of transforming natural and chemical fibers into 
end-use products.
The structure of banana textiles and their application 
opportunities as garment elements have been under 
scientific consideration over the last two decades. 
Banana textiles have a lot of advantages. From an 
ecological point of view banana raw materials are 
renewable and biodegradable.

Prototype is made in ASTON SHOES. The prototype 
is been tested in CATRES for most important property 
of a footwear “SOLE BONDING “it showed good 
values on bonding. Later Sketching of designs is 
done. Banana Fabric is out sourced. The Products 
is being made in combination of Banana Fabric & 
Leather, Only Banana Fabrics is done both in Men’s 
& Women’s style and the pictures is been attached 
below.

Till now Canvas fabric, Rayon, Cotton fabrics been 
used in footwear making and each style has their 
limitation but all together common limitation is Flexing 
and this can be overcome with improved additional 
properties
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The second training programme in leather goods 
manufacturing of three months’ duration was 
successfully completed at Dr Ambedkar Bhawan, 
Jasdan (Distt- Rajkot), Gujarat. Practical aspects of 
the training were completed almost 20 days prior to 
the schedule to avoid gathering of trainees in view of 
COVID 19 spread and further training was completed 
through online mode. Altogether, thirteen different 
types of articles in varying quantity were fabricated by 
the trainees during the training.

In order to complete the course for the twenty-two 
trainees participating in the programme, online 
training classes through Zoom platform were 
arranged. The trainees enthusiastically participated in 
the online series of lectures and interactive sessions 
by CSIR-CLRI experts. A virtual tour of the trainees to 
RCED Ahmedabad was also arranged during which 
the functioning of various pre-closing machines and 
different types of sewing machines were demonstrated 
and explained to them.  

Tra i n i n g  p rogramme  by

CSIR-CLR I  RCED Ahmedabad
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Inspection of Grossly Polluting Industries 
(GPIs) at Jajmau, Kanpur in Ganga Basin

Central Pollution Control Board (CPCB) has awarded 
a project “Inspection of Grossly Polluting Industries 
(GPIs) in Ganga river basin” to CSIR-CLRI to 
inspect 150 tanneries in Jajmau, Kanpur region. 
In this connection, a team from CSIR-CLRI along 
with the officials of Uttar Pradesh Pollution Control 
Board has visited 150 GPIs in Kanpur cluster which 
includes collection of data, collection and analysis 
of samples. CSIR-CLRI project team at Kanpur 
was represented by Scientists/staff members from 

Environment Engineering Dept., CATERS, RCEDs of 
Kanpur and Jalandhar. In addition to field visit, team 
from RCED – Kanpur was also involved in providing 
necessary support during field visits, laboratory 
facilities for analysis of samples and overall logistics 
arrangements. CSIR-CLRI team completed inspection 
of 150 GPIs (tanneries), analysis of effluent samples 
and submitted inspection reports in three months in 
spite of local restrictions and COVID-19 pandemic.

CPCB project

Dr. T. Narasimhaswamy, 
Chief Scientist,  
Polymer Science & 
Technology Lab has served 
CSIR-CLRI for about 26 
years.

Sri V. Palaniappan 
Senior Conroller of Finance & Accounts 

Accounts has put in about 32 years of 
service in different CSIR labs.

Sri. S. Natarajan 
Lab Assistant, Electrical Division
Engineering Services has served 
the institute for about 36 years.

The Director and Staff  
wish them a happy and  

healthy retired life
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To improve the scratch resistance of leather coatings has 
been puzzling people all the time. A common knowledge 
that animals and plants can repair the injured biological 
tissues by himself. According to this principle, polymers that 
could heal themselves at room temperature is an important 
challenge for sustainable societies. A room temperature self-
healing in poly methyl methacrylate (PMMA) is achieved for 
the first time through the use of microcapsules containing a 
solvent.

The healing process was a combination of rapid closure 
of crack surface at the beginning due to the rebuilding of 
hydrogen bonds and gradual restoration of mechanical 
property across the fractured surface.

 � Reformation of dynamically covalent bonds
 � Supramolecular recognition
 � Filling of the encapsulated repair agent

B Tech Leather Technology,
Final Year 
Anna University, Chennai

Development of Self-healing Characteristics for an Automotive Leather

V o i c e  o f

B . Te c h  L e a t h e r  Te c h n o l o g y  S t u d e n t s  

Naveen Roshan N Priya Dharshini N Ramya Devi R

Expected Results Vs Test Results

Property Target value Test value

Self-healing efficiency >90% >40%

Thickness 1.3-1.5 mm 1.1-1.3 mm

Light fastness 6 -

Tear-strength 40 N 63.07 N

Fogging Resistance 80% 6h/75ºC 65% 6h/75 ºC

Abrasion (Taber) 500 CS-10,500g 450 CS-10,500g

Resistance to hot Contact 200 ºC -4/5 200 ºC -4/5
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