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Activities

B An Association with over 600 members from India and abroad working
since last 68 years for the gro development of Leather and its
allied industries.
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Work as mt%between Industry and the Gov Went
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Ministry and autonomous b s rmu te appropriate policies for
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Assist small and tiny leather goods manufacturers in marketing their
products by organizing LEXPOs in Kolkata and different parts of India.
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Indian Leather Technologists’ Association is a premier organisation of its kind in India was established in 1950 by Late
Prof. B.M.Das. It is a Member Society of International Union of Leather Technologists & Chemists Societies (IULTCS).

The Journal of Indian Leather Technologists’ Association (JILTA) is a monthly publication which encapsulates latest
state of the art in processing technology of leather and its products, commerce and economics, research & development,
news & views of the industry etc. It reaches to the Leather / Footwear Technologists and the decision makers all over the
country and overseas.
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Indian Leather Technologists’ Association
and Payable at Kolkata

Send your enquiries to:

Indian Leather Technologists’ Association
‘SANJOY BHAVAN’
3rd floor, 44, Shanti Pally, Kasba, Kolkata — 700 107
Phone : 91-33-24413429 / 91-33-24413459
E-mail : admin @iltaonleather.org / mailtoilta @ rediffmail.com
Website : www.iltaonleather.org
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INDIAN LEATHER TECHNOLOGISTS’ ASSOCIATION (ILTA)

(Member Society of International Union of Leather Technologists and Chemists Societies)

(( Executive Committee (2022-24) j)

Central Committee

President

Vice-Presidents

General Secretary

Joint Secretaries

Treasurer

Committee Members:
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Ex-Officio Member :

Mr. Arnab Jha

Mr. Asit Baran Kanungo
Mr. Pulok Majumdar
Dr. S. Rajamani

Mr. Susanta Mallick

Mr. Bibhas Chandra Jana
Mr. Pradipta Konar

Mr. Kaushik Bhuiyan

Mr. Alokesh Roy

Mr. Abhijit Das

Mr. Mihir Prasad Das
Mr. Udayaditya Pal

Mr. Jiban Dasgupta

Mr. Amit Kumar Mondal
Mr. Aniruddha De

Mr. Sudagar Lal

(Secretary North/West Region)

Dr. R. Mohan
(Secretary South Region)

Dr. Goutam Mukherjee

Regional Committees
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President : Mr. N. R. Jagannathan
Vice-President : Dr. J. Raghava Rao
Secretary : Dr. R. Mohan
Treasurer : Dr. Swarna V Kanth

Committee Members :
Dr. N. Nishad Fathima
Dr. P. Thanikaivelan
Dr. Subhendu Chakrabarti
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Vietnam is the Next Global

Business Node

GDP growth in Vietnam averaged 6.3%—one of the
strongest readings in Asia in the decade leading up to the
Covid-19 pandemic. Even at the height of the pandemic
in 2020 and 2021, the economy continued to expand,
unlike many other parts of the world and over our forecast
horizon to 2027, growth is forecast to stay above 6%, a
feat few other Asian economies will match. A booming
manufacturing sector has been the key to past economic
success. Vietnam is now one of the world’s major
electronics exporters, with multinationals such as/
Samsung, Foxconn, IG and Intel/ present in the country.
Firms are attracted by the political stability, low labor
costs, large web of free trade agreements—including with
the EU—and proximity to China’s huge market and vast
industrial supply chains. These factors have made
Vietnam the largest beneficiary of companies’
diversifications away from China in recent years, with
Apple and Xiaomi among the latest firms switching
production away from China to Vietham. Our analysts

expect this industrial outperformance to continue ahead:
Industrial production has been observed as rising by over
8% annually over the next four years, with merchandise
export growth projected to be well into double digits.
However, the economy still has weak spots. Vietnam
lacks the vast network of firms across all aspects of
the supply chain that China boasts, for instance,
corruption is a major scourge, the reform of state-owned
enterprises has been slow and financial risks are
elevated—particularly in the real estate sector. These
financial risks are likely to be amplified as the Central
Bank continues its monetary tightening cycle.

Vietnam is not expected to dominate global manufacturing
in the same way that China has so far this century in the
recent past. But, Vietnam will become an important nodal
country in a more multi-polar, fragmented global supply
chain in the years ahead, with positive implications for
the country’s growth rate and living standards.

Annual var in %

| 2022

2023 2024

MNote: FocusEconomics Consensus Forecast - December 2022

Real GDP growth

® Asia ® Vietham

2025 2026 2027 i

FOCUSECONOMICS
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Regarding Vietnam’s long-term growth prospects,flanalysts
at the ElUflsaid : “EIU forecasts that growth in real GDP
per head will average 4.8% per year in 202250. Vietnam’s
long-term economic growth profile remains favourable
compared with those of its fellow ASEAN members.
Nonetheless, even by 2050 it will remain behind the more
advanced economies in Asia and Australasia on an
economy-wide and per-head basis.”

On the outlook, the World Bank said:

“In the medium to long term, achieving Vietham’s goal
to become an upper-middle income economy will
depend on transitioning to a productivity and innovation-
led growth model based on a more efficient use of
productive, human, and natural capital. This transition
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requires strengthened institutional capacity to pass and
implement structural reforms aimed at building a more
competitive and resilient economy.”

Therefore, another eco - geopolitical war is going to warm
up Asian countries leading to influx of big brothers across
the world flex their muscles all around. Indian economy
and think tanks need to rise up to catch the occasion fast
and set up strong economic footprint, defense footprint in
Vietnam and be an all-weather ally.

. B

G',,\-a»

Dr. Goutam Mukherjee
Hony. Editor, JILTA

(Enca,psulated; Leather Knowledgs)
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' ‘ Loathar progien

An on notive proponont of rosponsible chomiatry, Stohl hns
ostablishod tho Stahl Compus® tralning Institute in its Contor
of Excollonce for sustainable loathor tochnologios in Kanpur.
With our Stahl Campus” Leather Modules, we can offar
training and information, such as responsible chemistry

and suetainability In leather production, Woe belleve that

in this way, we facilitate transparency that inavitably will
lead to a better supply chain with responaible chemistry.

Our approach la modular, making it easy to tallor learning
programs to apecific needs. Stahl Campua® has at its core
the drive to unlock human potentlal and make that new

compotitive ndvontago. By providing the possibility of sharing
knowlodge, wo ambraco our rolo in tho dynamic loathor and
chomical industry, Gtahl Campus” is a groat opportunity to

strengthon skills and capabilities in order to make working
mathods more efficient by sharing experiences and studying

products and procedures,

If you're interestad to recelve more Information on
Stahl Campue®, please contact Prasanna Maduri
(Prasanna.maduri@stahl.oom).

If it can be Imagined, It can be created.

www.iltaonleather.org | JILTA
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STAHL TO EXPAND LOW-IMPACT AUTOMOTIVE CUSTOMER OFFERING WITH
DEDICATED RANGE OF RELCABOND® ADHESIVE AND BONDING SOLUTIONS

Stahl, an active proponent of responsible chemistry,
is to offer a dedicated portfolio of low-impact, high-
performance adhesive and bonding solutions. As an
initial step, Stahl will introduce three dedicated
adhesive products, under theflRelcaBond®flbrand
name, designed primarily for customers operating in
the automotive sector, as well as other markets.fl

Stahl's expansion into the adhesive and bonding
segment builds on the company’s longstanding
presence in the elastomer coatings market. With the
RelcaSil®flproduct range, Stahl has developed a
reputation for offering durable, reliable, high-
performance coatings. The company is also leading

on environmental stewardship by developing solutions that have a lower environmental impact than traditional
market alternatives.

Stahl’'s adhesive and bonding product offering draws on the company’s long-standing research and innovation focus in
the automotive space. This is channelled through Stahl’s dedicated Centres of Excellence for Automotive, from supporting
product development to advanced technologies and testing equipment. Equally, Stahl is able to offer extensive technical
and research and development support to automotive customers, including original equipment manufacturers (OEMs)
and Tier 1 suppliers.

Mel Micham, Global Market Director, Stahl Performance Coatings: “At/f/Stahl, our aim is always to remain close to our
customers and give them the tools and support they need to keep pace with fast-changing market requirements. This
includes improving both the performance and the environmental credentials of products and applications. By building
on our strong foothold in adjacent markets, we are proud fo offer a unique range of low-impact, high-performance
adhesive products that are truly best in class.”

Stahl’s expansion into the adhesive and bonding market will begin with the following products:
RelcaBond® 815

RelcaBond® 815 is a low-VOC flock adhesive that provides excellent adhesion to vulcanized rubber and is ideally
suited to automotive customers. This adhesive is non-staining, as well as being BTX- and HAP-free. It also offers
superior flock density, durability, adhesion, and chemical resistance.

The product is designed for the adhesion of polyester or nylon flock fibers to a variety of elastomer substrates. It protects the
rubber sealing from wear, facilitates glass sliding, and contributes to noise reduction and increased passenger comfort.

RelcaBond®650

RelcaBond® 650 is a glass encapsulation adhesive that offers a more sustainabl e, water-based alternative to traditional
solvent-based solutions. RelcaBond® 650 provides a glass-to-polymer bond for automotive modular windows, including
encapsulated side and rear windows and windshields. It works by forming a strong bond between the polymer and the

www.iltaonleather.org | JILTA DECEMBER, 2022 || 13
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window glass during the encapsulation process. Stahl is initially launching RelcaBond® 650 in selected markets, with
roll-out on a global scale.

Rubber-to-metal adhesives

Stahl currently has a portfolio of rubber-to-metal adhesives in the development phase. These innovative solutions work
on elastomers that need to be bonded to metal, and their applications extend far beyond the automotive industry. In
particular, Stahl is focused on exploring the development of more sustainable, water-based alternatives to the traditional
solvent-based products that currently dominate the rubber-to-metal adhesives segment.

Uwe Siebgens, Group Director, Performance Coatings & Polymers: "With the new RelcaBondPseries, Stahlis extending
its portfolio of responsible chemicals into the field of adhesives and bonding agents. This represents a natural next
step in our successful journey to offer sustainable, high-performing solutions for the coatings industry.”

(Stahl News — 12/10/2022)

STAHL UNDERLINES RESPONSIBLE SUPPLY CHAIN COMMITMENT WITH
ECOVADIS PLATINUM RATING

Stahl, an active proponent of responsible
chemistry, has been awarded the highest
Eco-Vadis Platinum rating, placing it within
the top 1% of companies assessed by
Eco-Vadis. The award underlines Stahl’s
commitment to collaborating with its
partners to reduce its environmental impact
and build a more responsible and
transparent supply chain.

Eco-Vadis is a globally recognized
evidence-based assessment platform that
reviews the performance of organizations
across areas key of more than 90,000 _
companies including environmental £, 307 . . ~
impact, labour and human rights standards, ethics, and sustainable procurement practlces The latest report from Eco-
Vadis highlights Stahl’s positive progress across all these areas and builds on the Gold rating achieved by the company
in 2021. Stahl’'s 2030 target is to maintain the Eco-Vadis Platinum rating by working closely with its value-chain
partners to help them reduce their environmental impact —including by supporting their transition to renewable feedstocks.
In 2021, 80% of Stahl’s total spend on raw materials was supplied by Eco-Vadis-rated suppliers.

The new Eco-Vadis rating comes as Stahl accelerates its efforts to ensure a more responsible and transparent
supply chain. Recent steps have included establishing a dedicated Supply Chain Transparency division within the
company’s ESG department. The division will be tasked with coordinating a new product development framework
that prioritizes the responsible sourcing of raw materials. Furthermore, in July 2022 Stahl submitted a new
greenhouse gas (GHG) emissions reduction target, including a specific commitment regarding the company’s
Scope 3 upstream emissions. Stahl aims to reduce these by at least 25% over the next 10 years, compared with
the base year (2021). Stahl expects to achieve this reduction primarily by working with its suppliers to replace
fossil-based raw materials with lower-carbon alternatives.

www.iltaonleather.org | JILTA DECEMBER, 2022 || 14
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Ingrid Weijer, ESG Performance Manager: “Achieving an Eco-Vadis Platinum rating is further evidence of Stahl’s
strengthened ESG focus and our commitment to working with our suppliers and other industry partners to reduce our
environmental impact and build a more responsible value chain. By working side by side, we can achieve our common
objective of helping limit the global temperature increase to 1.5°C above pre-industrial levels by 2050, as agreed at the
2015 Paris Climate Accords.”

(Stahl News — 19/09/2022)

RESPONSIBLE CHEMISTRY INVOLVES RETHINKING PRIORITIES

Stahl’s road to responsible chemistry
started in 1978 with the launch of our
first water-based leather finishing
product. Since then, and over the last
20 years in particular, we have defined
Responsible Chemistry and ushered it
into our industry. Using our expertise
to improve the performance of existing
materials and productionize breakout
ones, like fruit textiles, for example,
that are even more sustainable. But
we recognize there are more
opportunities to do more. And that
starts with our supply chain and the
journey our products undergo from raw
material to end of life.

Stahl’s road to responsible chemistry started in 1978 with the launch of our first water-based leather finishing product.
Since then, and over the last 20 years in particular, we have defined Responsible Chemistry and ushered it into our
industry. Using our expertise to improve the performance of existing materials and productionize breakout ones, like
fruit textiles, for example, that are even more sustainable. But we recognize there are more opportunities to do more.
And that starts with our supply chain and the journey our products undergo from raw material to end of life.

Our vision on responsible chemistry

As a company, we are actively trying to replace petrochemicals with renewable resources. But our road to responsible
chemistry doesn’t end there. From a sustainability viewpoint, it is equally important to look at what happens when the
products we help to make reach the end of their respective roads. We focus on three priorities to improve our environmental
footprint and that of our customers:

1. Usingfllow-impact manufacturing chemicals
2. Usingdflbiotechnologyflto replace non-renewable resources
3. Using waste and recycled content contributing toflcircularity

Using theflLife Cycle Assessment methodology, we measure the impact of a product on the environment over the
course of its life.fl

(Source : htips../www.stahl.com/responsible-chemistry/vision)
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From the desk of General Secretary

LEXPO — XXXXI AT KOLKATA

The Kolkata LEXPO — XXXXI at Kolkata Ice Skating Rink from 23 December to 15t January’ 2022 are in progress.
Booking of Stalls have been started. Publicity of the event is likely to be started within few a days.

However, status of the progress may be obtained from ILTA office.
SANJOY SEN MEMORIAL LECTURE (215" EDITION)

The 21t Sanjoy Sen Memorial Lecture will be organized by our association on 14" January’ 2023 as it had been
organizing in Pre Covid period.

Update of the progress will be shared in due course.

PROF. S. S. DUTTA MEMORIAL LECTURE (4™ EDITION)

The 4" Prof. S. S. Dutta Memorial Lecture will be organized by the South Regional Committee of ILTA on 2™ February

2023 at Chennai Trade Centre during India International Leather Fair’ 2023.

(Susanta Mallick)
General Secretary

Update of the progress will be shared in due course.

YOUTUBE CHANNEL & FACEBOOK PAGE OF ILTA

An official YouTube Channel namely ILTA Online and a Face Book Page namely Indian

Leather Technologists’ Association has been launched for sharing the activities of our
Association since November’ 2020 and July’ 2021 respectively.

You may find all the Lives / Video recordings of different Seminar, Symposiums & Webinars on
both of these social medias along with our website www.iltaonleather.org time to time.

You are requested to kindly do Like & Subscribe the YouTube Channel and “Follow’ the
FaceBook Page to get regular updates on the activities of our Association.

N /4
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RECEIVING PRINTED PY OF JILTA EVERY MONTH

We have started to post Printed copy of JILTA from April’ 2022 to members and all concerned
as it was before Covid period. Simultaneously we have been sending the e-copy of JILTA
through email also to all the concerned receivers.

If you are not receiving JILTA by Post or through email, may please verify your Postal Address
and/or Email Id with our office at the earliest.
\ Z

7 N
PUBLISH YOUR TECHNICAL ARTICLE

Faculties, Research Scholars and students of various Leather Institutes may wish to publish

their Research / Project papers in an Article form in this monthly technical journal, JILTA.

Interested author may sent their paper (in MS Word format) along with a PP Photograph and
Contact details like Email, Mobile etc. to our email IDs : admin@iltaonleather.org /
jitaeditor@gmail.com

N\ Z
f \
Members are requested to :-

a) Kindly inform us your ‘E-Mail ID’, ‘Mobhile No’, ‘Land Line No’, through E-Mail ID:
admin@iltaonleather.org or over Telephone Nos. : 24413429 / 3459. This will help us to
communicate you directly without help of any outsiders like Postal Department / Courier etc.

b) Kindly mention your Membership No. (If any) against your each and every

communication, so that we can locate you easily in our record.
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General Secretary and the Members of the Executive Committee are available to
interact with members at 18.30 hrs, at our Registered Office on every Thursday

www.iltaonleather.org | JILTA DECEMBER, 2022 || 18



Solidaridad Corner—

ILTA
Since 1950

Solidaridad

With over 50 years of experience in developing sustainable solutions to make communities more
resilient, Solidaridad has been working on many different issues, from supporting marginalized
communities to fostering a more sustainable supply chain.
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Solidaridad switchasia &

EFFECTIVE WASTE MANAGEMENT AND SUSTAINABLE
DEVELOPMENT OF MSME TANNING COMPANIES IN KOLKATA
LEATHER CLUSTER (BANTALA)

2022-2023
Circular Economy

Effective solid waste Robust public - private

management - partnership
b
e
Capacity building Efficient water

consumption practices

Training on
Occupational

Health and Safety

gl I

UPLIA
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Pradipta Konar, Programme Manager-Leather(Kolkata): pradipta.konar@solidaridadnetwork.org

df) woeun] ILTA

158/5, Prince Anwar Shah Road, Kolkata-700045 Contact: 033-40602211, +91-9830279866

Solidaridad switchasia

GRAMME
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LEATHER DYING BY PLANT-DERIVE
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Abstract

The colorfastness of naturally dyed substrates is vital from an
industrial point of view. The present study focuses on isolating
eco-friendly dyes from the bark of Mangifera indica L (commonly
known as mango), and Eucalyptus globulus L was used to dye
the vegetable-tanned goat leather. Copper sulphate [CuSO,],
ferrous sulphate [FeSO,], potassium aluminium sulphate
[KAI(SO,),], and potassium permanganate [KMnO,] were used
as mordants. The colorfastness properties, viz., mild washing,
rubbing, and sunlight, was evaluated and compared with and
without mordants. The study results demonstrated good to
excellent responses in mild washing and rubbing with
Eucalyptus globulus and Mangifera indica dye. Colorfastness
to daylight rendered between fairly good to good results. The
comparative analysis of results concluded that Eucalyptus
globulus dye gave better results than the Mangifera indica in
colorfastness properties of dyed leather samples.

Keywords: eco-friendly, natural dye, plant bark, leather, mordants
Introduction

Leather is a commonly used material in different industries to
produce items such as clothes, shoes, bags, furniture, sports
equipment, tools, and many other articles. Most popular are
leathers obtained from animals such as cattle, goats, pigs, or
sheep. The leather industry is undergoing radical transformation
due to pollution and discharge legislation. Synthetic dyes harm
the environment and human beings. In humans, these dyes
lead to liver tumors, kidney damage, and heart disease (Prabhu
& Bhute, 2012). Leather manufacturers are under pressure to
use natural materials when processing raw hides and skins.
The conventional dyeing method generates colored effluent
with toxic substances (Chequer et al.,2013). Leather tanners
are therefore looking for eco-dyeing techniques.

Nowadays, there is a growing interest in the revival of natural
dyes in leather dyeing. Natural dyes are non-toxic, non-
carcinogenic, exhibit better biodegradability, and are
generally more compatible with the environment. Despite
their inferior fastness, natural dyes are more acceptable to
environmentally conscious people worldwide (Deo & Desai,
1999). Textiles have long used them, but their application
to genuine leather has been infrequent.

Natural dyes are derived from insects like Cochineal and Kerria
lacca and can be used for coloring food products. Shellfish
and lichen are also used for the extraction of dyes. Natural
dyes derived from plants are eco-friendly, making them a priority
for use in the textile industry (Sundari, 2015; Bhuyan & Saikia,
2008). The dye can be produced from fruit, seed, flowers, wood,
and bark of plants and can be used as coloring compounds in
the textile, ink, and cosmetics industries (Siva, 2007). Natural
dyes show antimicrobial activity, have medicinal applications
(Samanta & Agarwal, 2009), and gained an economic advantage
over synthetic dyes. Helmy (2020) described natural dyes
extracted by solid-liquid extraction and applied to cotton and
silk. The dyes were extracted from Terminalia arjuna, Punica
granatum, and Rheum emodi and used on cotton and silk.
These dyes were developed with enzyme complexes (protease,
amylase, and lipase) and the addition of tannic acid. Enzyme-
treated samples exhibited faster dye adsorption than untreated
samples. The tannic acid enzyme is used as an alternative to
metal mordents (Vanker et al., 2007).

Velmurugan et al. (2010) studied the dyeing effects of fungal
pigment on wet blue goat leather. They evaluated fungi that
have been an important source of anthraquinone carboxylic
acids and pre-anthraquinones. For the analysis, five different
water-soluble pigments were extracted from Monascus
purpureus, Isaria spp, Emericella spp, Fusarium spp, and
Penicillium spp, which were used for dyeing afterward. They
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also studied the different parameters such as pH, temperature,
dye exhaustion, and color intensity. The results of their study
inferred that fungal pigments can be used as a natural dye and
would help reduce the pollution of the leather dyeing process.

Mango tree bark contains Mangiferin (1,3,6,7 tetra
hydroxyxanthone G2-b-D-glucoside) (Figure 1) which is
responsible for providing color (Luo etal., 2012). Mangiferin is
a bioactive ingredient with potent antioxidant activity and
multifactorial pharmacological effects, including antidiabetic,
antitumor, lipometabolism regulating, cardioprotective,
antioxidant, anti hyperuricemic, neuroprotective, antiviral,
antipyretic, anti-inflammatory, antibacterial, analgesic and
immunomodulatory effects. Therefore, it possesses many

health endorsing properties and is poised for further research
and development.

Eucalyptus bark is one of the most important sources of
yellowish-brown colorant. The coloring matter of eucalyptus
has abundant natural tannins and polyphenols varying from
10% - 12%. Apart from tannins, the important compounds in
the eucalyptus bark are eriodictyol, naringenin, quercetin,
rhamnazin, rhamnetin, and toxifolin, of which some are
colorants. The major coloring component of eucalyptus bark is
quercetin, which is also an antioxidant. The structures of two
important coloring components of eucalyptus, viz. Quercetin
and rhamnetin (Ali et al., 2007) are given in Figure 1.

HO OH
0 | x*
B-D-glucose Z ™~ oH
OH ©
(a) Mangiferin
O-Glucose OH
O-Glucose OH
HCO o HO O
OR OR
OH ] R= Arabinose OH ] R=H

(b) Quercetin

(c) Rhamnetin

Figure 1. Chemical structures of (a) Mangiferin, (b) Quercetin, and (c) Rhamnetin.

Natural tannins and polyphenols varying from 10% - 12%
are abundant in eucalyptus as a coloring matter, ranging
from 10% to 12%. Aside from tannins, eucalyptus bark
contains compodJhanaunds such as eriodictyol, naringenin,
quercetin, rhamnazin, rhamnetin, and toxifolin.

This study aims to extract eco-friendly dyes from the bark
of Mangifera indica and Eucalyptus globulus and apply
them to vegetable-tanned goat leather to attain desirable
fastness properties.

Materials and methods

Materials

Leather

Undyed vegetable tanned goat leather purchased from the

wholesale market Brisul Haat (as it is colloquially known) located
at Padmapukur, Kolkata, India, was used in the experiment.
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Natural dye

Tree barks of the mango ‘Langda’ variety (Mangifera indica L.)
and eucalyptus (Eucalyptus globulus L.) were used for this study
to extract natural dyes. Tree bark was collected from the Amlachati
Medicinal Plant Garden, Jhargram Research Range, Directorate

(ii) Mango bark dust

of Forests, Government of West Bengal. The collected bark
was cleansed with water to remove impurities and soaked in
1% ascorbic acid. Afterward, the bark was cut into small pieces
between 25 mm and 50 mm in size and shade dried until it had
moisture content below 10%. Pulverized bark was sieved using
a 0.6 mm sieve and stored (Figure 2).

(iii) Eucalyptus bark

Figure 2: Sources of dye from mango and Eucalyptus tree bark

Chemicals and mordants

All the chemicals used in the study were of laboratory reagent
grade and different mordants, i.e., copper sulphate [CuSO,],
ferrous sulphate [FeSO,], potassium aluminium sulphate
(commonly called alum) [KAI(SO,),], and potassium
permanganate [KMnO,] were utilized separately to form specific
affinity between the leather and the dye in the process of
simultaneous mordanting.

Methods
Aqueous dye extraction

The 1509 of dried crushed powdered bark dust of mango and
eucalyptus were soaked in RO purified water separately for 24
hours (100 g/L), heated to 100:C, stirred well, and left boiling
for 1 hour until the solution became approximately 500ml. The
dye solution was cooled and filtered using muslin fabric and
stored in a refrigerator for further use.

Dyeing of leather and mordanting

Leather dyeing was carried out in rotary micro drum assembly
equipped with programs to control temperature, time, and
circulation speed. The undyed vegetable-tanned goat leather
pieces (100g) were placed in the drum containing 150 ml of
aqueous dye and 0.5 ml wetting agent (Silastol R-687 from
BASF). Formic acid was then slowly added to the aqueous dye
after 10-25 min for efficient regulation of pH at 3.5. Four

mordents CuS0,, KMnO,, FeSO,, and KAI(SO,), of weight 0.5g,
were added to the drum separately in each dyeing process
with individual simultaneous mordanting for fixation and to
improve the color of the leather. The drum was run for 1 hr
at 25:C using 50 rpm. The extract was drained, the leather
strip was rinsed, hung in the open air for drying, and the
color was checked.

Evaluation of fastness properties

A colorfastness test determines the resistance of colors against
specific conditions. All the dyed leather samples were evaluated
in terms of mild washing (ISO 15703:1998), colorfastness to
rubbing (BS 1006:1990), and daylight (ISO 105-B01:1999).

Results and discussion
Visual assessment of dyed leather

The visual appearance of dyed leather samples exhibited a
good variety of shades with Mangifera indica and Eucalyptus
globulus. Moreover, good levelness and depth of shades were
obtained by adopting dyeing using different mordants.

Dye penetration

Dye penetration was relatively good with and without mordants
when dyed with Mangifera indica and Eucalyptus globulus
dyes. In the present study, simultaneous mordanting is used,
which is more convenient. Four different mordants [CuSO,, KMnQ,,
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FeS0,, and KAI(SO,),] were used to fix the shade. The color of
the extract of Mangifera indica and Eucalyptus globulus bark
was brown. Using four mordants, each dye yielded four shades.
CuS0, gave a dark brown color with mango dyes and a chocolate
brown color for Eucalyptus dye. FeSO, gave black for mango
and a dark blue shade when dyed with eucalyptus bark dyes.
KMnO, and KAI(SO,), gave light brown colors to mango dyes.
KMnO, gave dark brown, and KAI(S0,), gave greyish brown when
dyed with eucalyptus bark dye. Mango bark dyes gave a light
brown color with KMnO, and KAI(S0,), mordants (Table 1).

After mild washing and rubbing, the fastness properties ranged
from good to excellent. The colorfastness to daylight range
from fairly good to good in greyscale reading. (Table 2-4). The
intense colorfastness of the two natural dyes depends on the
mordant, which plays an essential role in forming an excellent
chelating bond with dye molecules (Siva, 2007).

Table 1. Leather dyed with aqueous extract of Mangifera
indica and Eucalyptus globulus

Mordants

Mangifera indica

Eucalyptus globulus

Without mordant

Copper sulphate
[CuS04]

Ferrous sulphate
[FeS04]

Potassium aluminium sulphate
[KAI(SO4)z] '

Potassium permanganate
[KMnO,4]

Colorfastness to mild washing

The dyed leather sample was assessed based on staining on
the multifiber and sample change in color using greyscale.
Colorfastness to washing results has been shown in Table 2.
Mangifera indica dye showed excellent staining results (5) on
acetate, cotton, and nylon with and without mordants. Excellent
staining results (5) on cotton, nylon, polyester, and acrylic were
found with CuS0,, FeSO,, KAI(S0,),, and KMnO, mordants. Very
good staining results (4-5) were obtained on wool with all
selected mordants. Analyzing the results of mild washing, it
was found that very good changes in color ratings (4-5) were
obtained with GuSO, mordant. Good results of change in color
were observed with all selected mordants.

Moreover, with Eucalyptus globulus dye, excellent staining grade
(5) was observed on acetate with and without mordants. Excel-
lent staining on cotton was evaluated with KAI(SO,), and KMnQ,
and without mordant. Moreover, very good staining grades on
cotton were observed with CuSO, and FeSO, mordants. Analyzing
staining results on nylon, it was found that the mordants ren-
dered very good grades (4-5). Excellent results were obtained on
polyester and acrylic without mordants, and nylon had a very
good rating (4-5) for all the mordants. Results of staining on wool
depicted an excellent rating. Moreover, a very good change in
color results was obtained with and without mordants.

Colorfastness to rubbing

Results of rubbing (dry and wet) with Mangifera indica and
Eucalyptus globulus dyes are presented in table 3. It was noticed
that very good staining results were observed in the dry state
with and without mordants. Moreover, very good staining
results in the wet state were found with GuSO0,, KAI(SO,),, KMnQ,
and without mordant. While FeSO, rendered good staining
results in wet rubbing. Observing the change in color results in
a dry state, it was revealed that an excellent grade (5) was
obtained with KAI(S0,),, whereas the rest of the mordants gave
very good results, including without mordant. Further analyzing
the change in color in the wet state, very good results were
obtained with and without mordants.

Furthermore, it was evident from the results that excellent
staining (5) was obtained in a dry state with and without
mordants using Mangifera indica dye. Staining in a wet state
revealed that very good staining (4-5) results were obtained
with CuS0,, FeSO, and KAI(S0,), . While the un-mordanted dyed
leather sample was also noted with very good staining results
(4-5) in the wet state. In case of change in color results, it was
found that very good results (4-5) in the dry state were
developed with FeSO,, KAI(SO,), and KMnO,. Meanwhile, a good
change in color (3-4) was observed with CuSO, mordant.
Observing change in color results in a wet state, it was analyzed
that very good results (4) were obtained with KMnO, mordant.
A good change in color results was noted with FeSO, mordant.
While very average results (3) of change in color in the wet
state were observed with CuS0,, KAI(SO,), mordants. The results
demonstrated that the Eucalyptus globulus dyed sample
showed good to very good rub fastness results compared to
Mangifera indica dye.

www.iltaonleather.org | JILTA

DECEMBER, 2022 || 24



Article ——

ILTA
Since 1950

Table 2. Colorfastness to mild washing with Mangifera indica
and Eucalyptus globulus dyes

Mangifera indica Eucalyptus globulus

Use of Mordants Staining Change in Staining Change in

CA | CO [ PA | PES|PAN| WO | color | CA | CO | PA | PES|PAN| WO | color
Without Mordant| 5 | 5 [4-5[4-5] 5 45| 4 515 (55|55 45
CuSo, 515555 [45 4 514 [45[5 |55 4-5
FeS0, 515555 [45 4 5 145(45[ 5|55 5
KAI(SO,), 515 ([55]5 |45 4 515 |45[5 |55 5
KMnO, 515555 [45] 45 515 [45[5 |55 4-5

Where: CA=Acetate, CO= Cotton, PA= Nylon, PES= Polyester,
PAN= Acrylic, WO= Wool, 5= Excellent, 4= Good, 3= Average,
2=Poor, 1= Very Poor

Table 3. Colorfastness to rubbing with Mangifera indica and
Eucalyptus globulus dyes

Mangifera indica Eucalyptus globulus

Use of Mordants Staining Change in Color Staining Change in Color

(Ory) | (Wet) | (Dry) [ (Wet) | (Dry) | (Wet) | (Dry) | (Wet)
Without Mordant | 5 4-5 3-4 3 4 4 4-5 4-5
Cuso, 5 4 3-4 3 4-5 4-5 4-5 4-5
FeSO, 5 4 4 3-4 4 34 4 4
KAI(SO,), 5 4 4 3 4-5 4-5 5 4-5
KMnO, 5 3-4 4 4 4-5 4 4-5 4-5

Where: 5= Excellent, 4= Good, 3= Average, 2= Poor, 1= Very Poor

Colorfastness to daylight

Light is an important factor that affects dye durability. Therefore,
dyed samples were assessed for sunlight exposure. Results of
color fastness to daylight (Table 4) with Mangifera indica dye
produced a very good change in color grade (5) with KAI(SO,),
and KMnO, mordant. A fairly good grade (4) was obtained with
CusS0,, FeS0,, and without mordant.

Table 4. Colorfastness to daylight with Mangifera indica
and Eucalyptus globulus dyes

Mangifera indica Eucalyptus globulus

Use of Mordants | change in color according

to blue wool scale

Change in color according
to blue wool scale

Without Mordant 4 4
CuS0, 4 5
FeS0, 4 5
KAI(S0,), 5 4
KMnO, 5 4

Where: 8= Exceptional, 7= Excellent, 6= Very Good, 5= Good,
4= Fairly Good, 3= Average, 2= Poor, 1= Very Poor

Results of colorfastness to daylight with Eucalyptus globulus
dyed sample were fairly good to very good. A good change in
color (5) was obtained with CuSO, and FeSO, mordant. Applying
without mordant and with FeSO,, KAI(SO,), and KMnO,
mordants produced a fairly good change in color results.

Conclusion

Colorants of plant origin have the potential to dye leather with
a negligible effect on their structure and no negative impact on
the environment. The application of various mordants in the
dyeing process can beneficially influence the dyeing process
and properties of dyed leather, such as color intensity and
colorfastness. This study concludes that natural dyes from
Mangifera indica and Eucalyptus globulus can be successfully
applied to leather, and different shades can be produced from
the same extract using different mordants. These dyes are eco-
friendly and an excellent alternative to synthetic dyes. Further
research can develop the dyeing process using natural colorants
and improve the parameters of dyed leather.
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IULTCS Young Leather Scientist Grant Programme 2023
Announced

The Executive Committee of the IULTCS is
pleased to announce the 2023 grants to be
awarded to three young scientists, under the age
of 35, for research projects in the
categories:Basic Leather Research, Machinery
/ Testing and Sustainability / Environment — to
be conducted at a recognised institution in 2023.

As in previous years Leather Naturally will again
sponsor the Dr Mike Redwood Sustainability /
Environment grant with the monetary sum of €
1,000 sponsorship and Erretre will similary spon-

sor the Machinery / Testing grant also with a sum K - .
of € 1,000 sponsorship and Erretre will similary sponsor the Machinery / Testmg grant also with a sum of €1,000.

In addition, IULTCS is delighted to receive the support of a new sponsor, Tyson Foods, who will provide a €
1,500 Basic Leather Research grant for research on the topics such as innovative leather processing, new chemicals for
leather processing, analytical method development, hide/skin preservation, environmental studies applied to the tanner-
ies, tannery waste treatment and basic research in collagen and leather.

2023 will be the ninth year of the grant and Professor Michael Meyer, Chairman of the International Union Research
Commission (IUR) of IULTCS and Research Director at Freiberg (Germany) based FILK Freiberg Leather Institute
expressed his appreciation of the continued engagement: “We are very happy to announce the award for the 9th year.
The detailed project results of previous winners are presented in their reports on the IULTCS web site. Itis worthwhile
reviewing these substantial and significant investigations. We very much value the contribution of all sponsors to our YLSG
programme. ltis a vital instrument to encourage young leather scientists to acquire awareness and become more connected
to the established research community of our industry. We have seen the programme growing stronger over the past years.
Last year’s awards resulted in numerous, ambitious applications with innovative ideas and sustainable technologies.”

Application submissions for the 2023 YLSG programme open on 01 October 2022 and Luis Zugno, immediate past
President and now secretary of IULTCS, asks young research talents of the industry to file innovative and thought-
provoking project ideas before the 30 November 2022 deadline.

Details of the eligibility requirements are available on the IULTCS  website
YSLG_application_rules_and_procedure_2023.pdf (iultcs.org) The IULTCS requests that readers of this announcement
forward the information to those institutions and individuals who could benefit from the award.
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INDIA INTERNATIONAL LEATHER FAIR -
CHENNAI 2023

HHLF

INDIA
INTERNATIONAL

LEATHER
FAIR 7 /rr72:0

The 2023 edition of India International Leather Fair is
occurring the 1st, 2nd and 3rd of February 2023 at Chennai
trade centre in Chennai (India).

This fairis India’s leading trade event and exhibition, displaying
the entire range of products relating to leather industry from
raw material to finished products and auxiliary products such
as finished leather; shoes; shoe components - uppers, soles,
heels, counters, lasts; leather garments, fashion accessories,
leather goods, machinery, equipment, and chemicals. India
International Leather Fair - Chennai 2023 is scheduled to be
held from 01- 03 Feb 2023 at Chennai trade centre, Chennai,
India. [ILF has all along been a vivid presentation of the leather
industry. Latest expressions of the trends, styles, designs and
colours in world fashion are shown.

Exhibitor Product Profile

Profile of exhibit based on finished leather; shoes; shoe
components - uppers, soles, heels, counters, lasts; leather
garments, fashion accessories, leather goods, machinery,
equipment, and chemicals.

(Source. hitps.//www.tradeindia.com)

LEATHER EXPORTERS IN KANPUR FACE
EUROPE MELTDOWN HEAT

Exporters are pinning hopes on the growing tendency among
foreign buyers to prefer Indian makers over China when it comes
to buying leather products. (Pic for representation) Industry
fears 25-40 % drop in exports this quarter; chemicals imported
from Europe have become costlier and reflect in pricing of the
final product from India, say bizmen.

KANPUR leather industry, which saw a recovery from Covid
blues, is in dire straits again, fearing a 25-40 % drop in exports
this quarter due to a slump in its biggest market - Europe -
because of the Russia-Ukraine conflict. Exporters here said that
there has been bulk cancellation of orders from Europe and the
situation is such that factories working in three shifts a day
have reduced operations to one shift.

After the Covid impact receded, exports bounced back and matched
the 2018-19 levels, said Asad Iraqi, an exporter of footwear and
leather hide. He said business would notimprove throughout 2023
as the cost of leather had gone up considerably. “Chemicals
imported from Europe have become costlier and reflect in pricing
of the final product from India. People in Europe and the US are
not buying expensive items,” said Iraqi.

“All was going well, but Russia stopped gas supply to Europe
in July-August, following which prices shot up. The impact of
inflation has hit exports hard and orders placed in advance
have been cancelled. Such is the impact in October that factories
are running in one shift compared to three earlier. Even the US
market isn’t picking up,” he added.

The Christmas season is considered the best for leather
business in Europe and the US, but the demand is negligible
this year, said another exporter Yadvendra Singh. “The business
was excellent between January and August this year, but there
has been a major slowdown since October,” he said.

Prerna Varma, who exports leather apparels, said the demand
for horse gear had also dropped drastically in Europe. “It is
feared that exports would go down by 25-40% in the October-
December quarter. And if the Russia-Ukraine conflict is not
resolved, the situation is unlikely to improve in the next quarter,”
she opined. Council for Leather Exports regional chairman,
Javed Igbal, said the industry has tough days ahead and should
brace for it. “All hopes for a recovery in this quarter are lost.
Exporters hardly have any orders,” he said.

However, exporters are pinning hopes on the growing tendency
among foreign buyers to move from China when it comes to
buying leather products. According to them, China is losing
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orders to Indian makers. “British buyers have asked us to make
some changes to our products so that they don’t have to buy
them from China,” said Singh and Varma. Unnao-Kanpur Leather
Cluster director, OP Jha, said this was an encouraging
development and its impact would be visible soon.

(HinduatanTimes.com — 16/11/2022)

BLACK LEATHER FORMAL SHOES FOR MEN:
TOP PICKS

Every man requires a dapper pair of formal shoes for the office
and special occasions. It’s natural to be perplexed by today’s
dizzying array of dress and leather footwear options. For any
occasion, you can’t go wrong with a pair of traditional formal or
Derby shoes. If, on the other hand, you're not sure which
company makes the most dependable men’s black formal
footwear, you’ve probably come to the right place. However,
the top Indian formal shoe brands have demonstrated that a
nice-fitting pair of formal shoes can boost a man’s self-esteem
as well as his own confidence. You must wear appropriate
footwear when attending a business meeting or other formal
event. The most expensive men’s dress shoes can cost anywhere
between Rs 2,000 and Rs 10,000. Here you will find some of
the most reputable and best-quality formal shoes. They have
been mentioned on this list because they met a number of
criteria, including being high-quality, comfortable, and
affordable. However, though variety is the spice of life, having
too many options can make it difficult to find the best formal
shoe brands in India. Here are some of the most stylish and
best black leather formal shoes for men that are available online:

Amazon Brand - Symbol Men’s Formal Shoes

Get started on this list of the best black leather formal shoes for
men with this popular black formal shoe for men from Amazon
Brand. These pure black shoes from Amazon Brand have been

made of high-quality synthetic material that gives these pair of
shoes a lot shinier look from the outside. The thermoplastics
elastomers on the footbed have been placed perfectly to give
your feet that extra bit of comfort while wearing it for a long
period of time.

Fentacia Men’s Genuine Leather Oxford Formal Shoes

1 1
1 —

Next up on this list of black formal shoes for men are these
beautiful and amazing black men’s formal shoes from Fentacia.
These pairs of shoes will surely be your perfect office companion
in terms of footwear. Its relaxed and comfortable footbed will
not cause you any type of discomfort. Moreover, the stylish
synthetic mix on the front along with the elegant black stitching
around these shoes makes them one of the best value-for-
money formal shoes for men available online.

Centrino Men’s Shoes

Moving ahead next up is this one of the best-selling products
from Centrino when it comes to formal shoes in black colour.
These shoes from Centrino have caught everyone’s attention
since they have been out for sale. Their superb quality material
has been the main point of attraction. Available at such an
affordable price these shoes from Centrino will surely be with
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you for along time. Furthermore, the slightly rounded shape on
the toe side of these shoes gives them a more sophisticated
look. You can wear these shoes on both formal and traditional
occasions thanks to their brilliant design on the front.

Kraasa Men Slip-On Formals Office Wear Shoes

formal attire. However, the main talking point of these brilliant
Red Tape shoes is their fitting. These shoes fit just perfectly
which ultimately makes your feet relaxed on every occasion.

Bacca Bucci Men’s Tuxedo Oxford Patent PU Leather

nnsinnmnnsnm s

Getting along on this list of elegant black formal shoes for
men, next up are these pair of modish shoes from Kraasa.
These no-lace shoes from Kraasa are one of the best shoes
at this price point. If you are looking for a pair of shoes
without laces, then this product from Kraasa might be your
go-to choose. Its brilliant synthetic leather build quality and
cushioned footbed on the inside makes ita complete product
to wear to your office on a daily basis.

Red Tape Men’s Black Formal Shoes

Following this list of the most graceful and amazing formal
black shoes for men, next up are these Red Tape black formal
shoes. These pure black formal shoes from Red Tape are made
of genuine quality leather along with high-quality soles and
footbeds on the inside. These brogue shoes are best suitable
for your office. Moreover, these Red Tape shoes can also be
worn at a party when paired perfectly with nice and stylish

Bacca Bucci is one of the finest formal shoe-making brands in
India and these men’s tuxedo oxford shoes are also one of the
best on this list. The look of these Bacca Bucci shoes is
something that will surely make you fascinated watching them.
The shiny synthetic and leather material on the front gives them
more of a party-wear look whereas the composed and sleek
shape also makes it perfect enough to wear along with simple
formal clothes to your office. Being a multipurpose shoe, these
Bacca Bucci men’s tuxedo oxford patent shoes are made of
excellent quality PU leather that assures its durability.

Black leather formal shoes for men- FAQs
1. What goes with black leather shoes?
Jeans often look great with black formal shoes. Also,

while wearing black shoes, choose black or navy
chinos to look great
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2. What makes formal shoes so useful?

Wearing comfortable and stylish formal shoes can help
you work without any pain or discomfort all day long.
Also, formal shoes enhance your overall formal look
and appearance.

3. When is it appropriate to wear black shoes?
Black formal shoes can be worn anytime or on any
formal occasion. Dark-coloured or black shoes are
ideal for a daytime, casual summer event. Black shoes

are appropriate in the winter, on formal occasions.

DERBY SHOES FOR MEN: TOP PICKS

BUYING GUIDE
FOR MEN'S FORMAL SHOES

Derby shoes are frequently confused with their more formal
cousins, leather shoes, but their open lacing system can
distinguish them. When the laces are undone on a Derby, the
tab between the eyelets flaps open, whereas on a leather shoe,
it remains closed. Derby shoes, with their laid-back vibe, are a
great compromise between smart and casual. You’ll wear them
a lot because of their chunky sole and loose lacing, also they're
much more relaxed and easier to move around. Also, the upper
construction of a derby shoe, specifically the area where the
laces go, can be used to judge its quality. Though sneakers
have long since supplanted derby lace-ups as the casual shoe
of choice, a good pair of derbies remains an essential component
of any man’s wardrobe. They are the bare minimum of footwear
required in formal settings. These shoes will look great with
any outfit, whether you’re going to the office or out on the
town. Here is a compiled list of some of the most stylish and
affordable derby shoes for men:

Centrino Men’s Formal Shoe

Getting started on this list of derby shoes for men, first up are
these pair of leather shoes from Centrino. These shoes from
Centrino have been made exclusively to make you look stylish

and smart. Centrino has used some of the best quality leather
while making these shoes. Moreover, the extra padded footbed
on this Centino derby shoe makes it an even better and more
comfortable product. Wearing this pair of derby shoes with
nice formal clothing will surely make you look smarter.

Bata Men Tazo Derby Formal Shoes

Moving ahead on this list of best derby formal shoes here are
these brown shoes from Bata. Bata has been a prominent brand
in the Indian footwear industry for decades and this brand is
trusted by millions of Indians even today. These shoes from
Bata have been made of premium and good quality synthetic
material which makes them look shinier and smarter. The extra
cushion on the footbed adds to its comfort whereas the lace-up
design makes it one of the perfect derby shoes for men available
online. These shoes are surely one of the best pairs if you are
looking to wear something formal yet stylish footwear at a party.

Red Tape Men Black Derby Shoes

Getting along on this list of best black derby shoes for men
available online, here is this pair of black formal shoes from
Red Tape. Red Tape is a brand that is trusted by every other
person when it comes to choosing reliable footwear. However,
these Red Tape derby shoes come in all-black colour with a
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decent formal stance that gives it a look worth appreciating.
Moreover, these derby shoes have a decent heel height of
0.5 inches which surely gives these shoes a better stance
and comfort level.

Advick Men’s Black New Look Derby Shoes

\

Going ahead on this list of stylish derby shoes for men, next up
are these pairs of shoes from Advick. These stylish and funky-
looking derby shoes have a unique and amazing design that
will surely catch anyone’s eye after the first look. The design of
these shoes is surely one of their main attractions. The white
lining just above the heel that runs all the way around these
shoes makes them look way better than other derby shoes.
Also, the outer part of these shoes is made of high-quality PU
faux leather that assures its durability.

Auserio Men’s Derby Laceup Genuine Leather Formal Shoes

Next up, here on this list of best derby formal shoes for men are
these exquisite and fancy-looking leather derby shoes from
Auserio. These derby shoes from Auserio are of superior quality
genuine leather which will surely be with you for a long time.
Moreover, the the height of heels on these shoes by Auserio is
sufficient enough to give you that sleek look. Furthermore, the

round-up wooden coated laces on these Auserio men’s derby
formal shoes give them an even better and more furnished look
from the outside.

Advick Men’s Black Plain Look Shiny Derby Formal Shoes

Here is one more product from Advick on this list of derby shoe
men that are available at a discount online. These derby shoes
from Advick are slightly different from what the other one has
on offer. These derby shoes have a solid black design on the
front along with a nice strip of leather wrapped around on the
front side to give it a more stylish and sleek look. However, the
extra padding on the sole assures its superb level of comfort.

Derby Shoes for men- FAQs
1. Can these shoes be worn on a daily basis?
Derby shoes can be worn with chinos, jeans, and, in
some cases, shorts due to their open lacing system.

Choose a pair of Derbies with a chunkier profile, a thicker
heel, or broguing to achieve this look.
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2.  What outfits go well with derby shoes?

Derby shoes are traditional and comfortable dress shoes
appropriate for formal occasions. Their simple, sleek design,
on the other hand, makes them a great complement to smart-
casual pants like jeans or wool trousers.

3. Derby shoes are made of what material?

The Derby shoe is a traditional leather or suede shoe with
an open lacing system. High-quality derby shoes are
usually made of leather with a long-lasting sole below.
Derby shoes are basically the best alternative to formal
leather shoes that are now considered too old-school.

(Times of India — 24/11/2022)

ALL CHINA LEATHER EXHIBITION STOOD
CANCELLED FOR 2022

Organisers of the All-China Leather Exhibition (ACLE) have
announced that the event will be cancelled for 2022, with new
dates announced for 2023.The trade fair, originally intended to
be held from December 20-22, 2022, will be rescheduled to
August 29-31, 2023 at the same venue, the Shanghai New
International Expo Centre. The event has reportedly been
rescheduled due to ongoing Covid-19 restrictions in China
as a result of the epidemic prevention and control
requirements of Shanghai and the Joint Prevention and
Control Mechanism of the State Council. In a statement, the
ACLE organisers said: “We sincerely apologise for the
inconvenience caused to our exhibitors, buyers, invited guests
and industry friends. We appreciate your patience and
understanding.” They further said that, with the improvement
of the epidemic situation in China and implementation of new
policy, they are confident in putting on the 2023 event and
look forward to welcoming the industry to Shanghai again.

(internationalleathermaker.com — 23/11/2022)

EXPORTER OF FINISHED LEATHER GOODS
PADMA SHRI IRSHAD MIRZA PASSES AWAY
=

A

EXPadma Shri Irshad Mirza, chairman of Mirza International,
passed away on Sunday at a private hospital in the city. He
was 95, and had been ailing for the past several years. He
breathed his last around 9.45 in the morning. As soon as the
news of his death spread, a gathering of well-wishers
thronged his Civil Lines residence. As per the family sources,
his funeral will take place in the evening.

Irshad Mirza was a recipient of many awards, including Padma
Shri. He has made a significant contribution in the development
of the city and has also registered his name in the Forbes
magazine. He had also been the former chairman of the Uttar
Pradesh Minorities Commission. He founded company Mirza
International in 1979. His glorious journey began with the
setting up of a small tannery which used to manufacture finished
leather at Magarwara in Unnao. In the initial years, his tannery
supplied high-quality leather and leather products to the
overseas markets, but gradually, commitment to excellence and
client satisfaction and the scale of operations expanded
exponentially making Mirza International Private Limited, India’s
largest exporters of finished leather.

The global footprint of the company spans 28 countries over
five continents. In the international market, the company is
among the few Indian footwear companies to sell under its
brand name. Their brands have gained a strong foothold and
carved a niche in the markets of the UK and US.

Former chairman of Council for Leather Export, Mukhtar-ul Amin,
condoling the death of Irshad Mirza said he took the leather
industry to great heights. “He always led from the front and
fought for the rights of the leather traders. He always kept his
words firmly in front of the government,” Amin further said.

(Times of India — 05/12/2022)
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Extractlon of value added byproducts from the
treatment of chromium containing collagenous
leather industry waste" " |
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. Summary

.'f._

In the United States, over 60,000 metric ‘tons of chromium contalning solld waste Is generated by the
leather Industry each year, and approximately ten times this amount is generated world wide. Environ:

" mental concerns and escalating landtill costs are becoming increasingly serious problems to the.leather
industry and alternative disposal methods are needed. We have developed two processes in which this
waste is treated with alkali and enzymes to'extract hydrolyzed and gelable protein products and a
.recyclable chromium caka, We have. demnstrated that these processes are repeatable with respect to
their chemical and phys[ca] properties and that good and repeatable material balances are’ obtained.
The isolated chromium can be chemically treated and recycled into the tanning process . 1 The recovered
rprotein fractions; practically devold of chromium, could be used in a wide range of products, includlng
.»adhesives, cosmetics, films, animal feed and fertilizer. '

Introduction

. Hlsfoficailﬁ,,shaéiugs, trimm-

ings and splits from the chrome
tanning of hides and skins have
been dlsposcd of in “tandfills,
Increaséd local restrictions on
land 'disposal have! encouraged
the tanning ' industry to [ explore
more innovative methods to treat
this waste product. Basic hydro-
lysis has bzen the most investiga-
ted process, Chromium and a
protein fraction can be isolated

308

using Ca,OH), with steam!~? or
NaOH?.
when:ammonia is the basic agent,
use of Na,CO, and NaOH in

combination produces coagulants

Rertilizer is producch

for'natural rubber and leveling
agents for leather dyeing,. ~

: Acid hydrolysis using" sul-
phuric  acid has produced a
chromium containing hyd:olysate
uscful as a retanning agent®=*® as
well as amino acids useful as an
animal feed supplement?, These

duitd bas D .nil e
l‘lydrolysatlés also hiﬁy' be , used
to ﬁfoducé 'fslitli(.]uo.ts,_ surfacta-
nts_.and fillers, for léalhér manu-
factur®. Organic aclds haye
been used to abtain ohgopcu-
des?. When acrylic acids..wele
used . the, resulting . 'hydroiy:au
was ¢ copolymerized with v:nyl

monoImers
leathers'?,

to give fillers for

Wet air oxidation!?, perox-
ide treatments*®, and incinera-
tion at a variety of tempera-
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| gxres!3~18 have been used for

| txaning

- 8= recovery of

:mkc

chromium.
Uafortunately. Cr(VI) is genera-

[ w=din these reactions requiring
| == additional reduction step. In

sdition to further use in the
industry, recovered
ckrome added to

e=ments and mortars!®. Several

has been

res=archers have detanned the
cirome product for the purpose
of gelatin preparation!”-1# and
the isolation of
Sbres!?=.0,

collagen

Uses not requiring extensive
pretreatment of these waste
materials have also been develo-
ped, Leather scraps have been
reacted with polvisocyanates to

insulators and building

 materials?®. Shavings have been

grafted with hydrophilic acryla-
tes to make fibrous sheets??2,
with vinyl acetate to produce

poly-
merized to make fillers for lea-

material for shoe soles??,

thers24, or used in the manu-

facture of composites for foot-

wear25., Paper making methods

; bave been used to produce both

leather?® and paper®? substitu-

We have developed a process
that can help the leather indus-
try in solving this potentially
difficult waste disposal problem.
In this process, the chrom waste
is treated with alkaline protco_-

JULY 1997

lytic enzymes at moderate tem-
peratures for a short period of
time. The process is unique
because the pH at which the
reaction takes place (8.3 to 10 §)

prevnts the

chromium from

! going into solution, thus aver-

ting the poisoning of the enzyme
by chromium and enabling the
recovery of chromium  as
Cr(OH), by filtration, The resul-
ting protein solution may have
commercial use as a feed or a
The

mium cake may potentially be

fertil zer. isolated chro-
recycled into the tanning process
by treatment with

acid®®.

sulphuric

Itis well documented?®-40
that chromium containing lea-
ther waste can be treated with
enzymes, but ‘only  after pre-
treatment to denature the colla-
gen. The methods developed at
this

that collagen may be denatured

lubnrétory demonstrated

in the presence of alkali at

moderate temperatures, " such
that enzyme may be added direc-
tly to the alkali treated shavings.
of these

Maintenance temper-

atores throughout the entire

digestion process ecliminates
the need for additional cooling
equipment. In preliminary and
estigations using Ca(OH), to
control the pH?®8-40 69 ( based

on wet weight of shavings ) of
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an alkaline proteolytic enzyme

was needed to solubilize 78% of
When MgO was
used in conjunction with other
alkaline higher

the shavings.

agents41-44,
solubilization of protein was
achieved with lower amounts of
enzyme, thus making the treat-

ment more cost effective.

~

Using a more recentlv deve-
loped two-step process, we have
isolated a gelable protein’ pro-
duct that should provide a
In this
the chro-
trcated with
alkaline ageots for 6 hours at
70-—-72°C and then filtered to
recover the gelable proteind$=46,

higher economic return.
patented processi®
mium waste is

The remaining sludge is then
treated with the enzyme as in
the original process, resulting in
a protein hydrolysate and a
chromium . cake that may be

chemically treated and, recyeled.

The gelable protein products
isolated from our treatment of

chromium leather

containing
waste have a high ash content
not only because " of ‘the alkali
used to extract the gelable pro-
tein, but also because of the high
mineral content in the original
substrate. During the commer-
cial preparation of gelatin, it is
common practice to pass the
protein solutions through ion-

exchange resins in order to lower
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the ash content end improve the
quality of the product®?-¢*,. [n
this study we show the effects of
deionizing these gelable protein
solutions ‘on their physical pro-
perties. This report discusses
experiments that were designed
to determine the yield of the
protein products isolated from
the chrome . waste.
datawe were able to calculate

From the
material balances and determie
the repeatabilty of the processes
as well as the chemical and

physical analyses,

The protein products that
result from the one-and two-step
treatments have many possible
uses. Because of its high nitrogen
content, the isolated protein has
potential as a fertilizer and in
animal feed additives. The gela-
ble protein has potential use in
cosmetics, adhesives, printing or

photography.

Experimental
Materials

- '‘Alcalase® (alkaline protease)
was obtained from Novo Nor-
disk Biochem, Inc. (Franklinton,

NC). Tt isa proteolytic enzyme

® Reference to brand or firm
does? not constitute endorse-
ment by the U.S. Department
of Agriealture and the authors
over others of a similar nature
not mentioned.
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with optimal activity at pH
8,3—9.0 and 55—65°C. It is
supplied either as a granular
solid ( absorbed onto an inert
carrier and standardized to con-
tain 2 0 Adson Units/g (AU/g) ),
orasa liquid ( standardized to
contain 2.5 AU/g). Liquid Alca-
lasees was used in these experi-
ments.

Pluronic 25R2, 'a non ionic
surfactant, was obtained from
BASF ( Parsippany, NJ ). MgO
was obtained from J, T. Baker
Chemical Co. ( Phillipsburg, NJ )
and from Martin Marierta Mag-
nesia Specialties ( Hunt Valley,
MD ) as MagChem 50. NaOH
( 509 solution ), KOH, Na,CO,
and K,CO, were obtained from
J. T. Baker Chemical Co. ( Phil-
lipsburg, NJ ),

Cheomium containing leather
waste used in the development
of the one-step process was
obtained from commercial tanne-

ries, Sample A shavings came
from a conventional chrome
tannage. Sample B shavings

came from a tannage in which a
lhogh exbaust chrome treatment
had been used in order to reduce
tte chromium in the cfliuent.
Sample C shavings came from a
tannage in which the final pH
was slightly more acidic (pH 3.6)
than other chrome offal inves-

tignted (pH 3.8—4.2). For deve-

lopment of the two-step prosess,
chromium containing
waste from a high exhazs
chfrome tannage was obtaip=g

from a commercial tanne¥

( sample D ). Two samples wee

received over a four moot:
period.

Procedures

Recovery of hydrolyzed proteis

products from the onestep process

Each ( 11 5kg ) of shavings

samples ( A, B and C) w2s
pretreated at 67—69°C  with
11.5g of surfactant in S6L

( 500% float ) of water for two
hours. Bench type experiments
determined the best pre-trea:-
ment for each individual sample
prior to the pilot scale rums
This pretreatment step is neces-
sary to obtain the optimal pH
for the
Thus, Sample A was pretreated
with 575 g MgO, and Sample B
with 345g NaOIl and 230g

MgO. After several preliminary

enzymatiec digestion.

experiment, it was found that
Sample C required 690 g MgO
(C1)in345gNaOH and 345 ¢
MgO(C-2). The enzyme (345 ml)
was added in thiee feeds (115 ml
in each feed) to each of four
reactions, over a three hour
period. After the enzyme diges-
tion (67—69'C for 3h), the
sample was pumped from the

reaction vessel and allowed to
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settle overnight. The upper,
protein hydrolysate, layer was
decanted and the lower chro-
mium layer was filtered through
Whatman No.1
Protein larers were stored at

filter paper.

4°C. The unwashed chrome cake
was collected and stored at 4°C.

Recovery of protein products :
gelable and hydrolyzed prot:in
from the two-step process

In the first step of the two-
step process. 200 g of the chrome
shavings ( sample D ) were sha-
ken in PL of water ( 500%, float),
0.2 g of a non-iomic surfuctant
and the alkaili at 70=7.°C for
then
centrifuged at 70—-72°C and the
supernatant filtered through
Whatman No. 1 filter paper. The
chrome sludge and the filtered
gelable protein solutions were
stored at 4°C,
step, the

6 h, The samples were

In the second
chrome sludge was
warmed to room temperature

and 200 to 300 ml. water ( 100 to

1509, float ) and 0.2 g non-ionic
were added. The

surfactant
samples were shaken at 70 —=72°C
for 1.5 hours, The pH was adjug-
ted with MgO to the optunal
pH for the enzyme. The enzyme
(0.025t0 0.2 g ) wasadded the
samples were shaken at 70 —=72°C
for 3.5h. The solutions were
filtered hot through Whatman
No. I filter paper and the pro-

JULY 1997

tein solutions were stored at
4°C. The chrome cake was air
dried.

Treatment of the chrome cake

1 g of air dried chrome cake
was dissolved in 50 ml of 3.6N
(10%) H,SO, The pH was <1.0
The pH of the solution was
slowly raised to 1.85—2.00 with
0.25N NaOitl. A flocculated
precipitate formed that coagula-
ted when the solution was heated
for several minutes at 60°C. The
solution was allowed to stand
overnight at ambient tempera-
ture and was then filtered. The
residue was washed with 0.0IN
H,S0, to remove trapped chro-
mium The residue was dried
overnight at 60°C and then weig-
hed ; the percent residue was
calculated. The residue was
ashed at 600°C in a muffle fur-

- nace and percent ash and vola-

tile solids were calculated.

Deionization

The protein fractions were
deionized batchwise using DBio-
Rad Agr 501 X8 (D) mixed bed
resin ( 5g/100 ml of protein solu-
tion was stirred and additional
resin was added until there was
no further change in colour of the
resin. This resin changed from
blue when fully active to gold
when

exhausted. After treat-

ment, the solutions were filtered

Down Memory Lane

through sintered glass funnels
and freezedried in preparation
for chemical and physical ana-
lyses.

Analyses

The chromium containing

shavings were analysed fer
moisture, ash, total solids, total
Kjeldahl nitrogen ( TKN ), fat,
calcium, magnesium, and chro-
mium as describzd in a previous
publication®%, Amino acid ana-
lyses were carried out on a

Beckman Model 119CL Ana-

lyzer.

Chromium in the gelable
and hydrolyzed protein products
were determined on a Perkin-
Elmer Atomic Absorption Spec-
trophotometer, Model 3300
(Norwalk, CT) as described
previously.®  Moisture in the
dried gelable protein products
was determined by heating the |
sample a 105°C for 17 h % Agh
in the dried protein products
was determined by heating the
sample at 600°C for two hours.™

Protein molecular weights
were estimated by SDS—DP. GE
(polyacrylamide gel electropho-
resis in  sodium dodecylsul-
phate *-* on Phast System by
Pharmacia. Gel strengths were
measured by Bloom determina-
with TAXT2 Texture
Analyzer from Texture Techno-

(Scarsdale

tion.®

logies Corporation
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NY).  For most experiments,
the dried gelatin' (7.5 g) was
weighed into a Bloom jar (5941
inside diameter) and 105
ml of water was added, to givea
6.67% weight/weight concentra-
tion. For
experiments

mm,

comparison some
were done by a
modification of the Bloom me-
thod utilizing a 39 mm jar (in-
gide diameter) with 2,5 g sample
and 35 ml of water.®® The water
was allowed to absorb for a set

period of time (10 min to over-

‘night), the sample was heated in

a 65°C bath for 15 min, cooled
at room temperature for 15 min
and then placed in a 10°C bath
for 17—18 h. The sample was
placed under a 0.5 inch diameter

analytical probe and the probe :

- wasdriven into. thesampletoa
depth of 4 mm at a rate of | mm
sec:’ The grams force required
for this is expressed as the
Bloom Value.

" 'Viscosities were measured

: in a’ Cannon Manning ' visco-

meter.® ~ The samples,

were heated in a Cannon Instru-

ment Company (Stats 'College,-

PA) constant temperature'bath,
The determinations were carried

" out 1 60°C. - Kinematic viscosity

was calculatcd by- multiplying
the time'in qeconds by the visco-

meter constant at 60°C'(0 00368).

" The dynamic viscosity was cal-
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‘tanned leather,

‘protocol’’

1 culated by multiplying the kine-
‘rmatic viscosity by the dens:ly at

60°C.

Results in Discussion '
Recovery ~ of 'protein solely as a

bydrolyzed product from the one-
step process

Not all chromium contain-

"ing leather waste is the same.
‘Tanneries use different processes :

to' tan the leather, These differ-
ences are introduced not only to
the of 'the

but also, in some -

affect properties

cades, to allow high chrome ex-

‘haustion of the tanning liquor

for environmental reasons. ‘The
for

pretreatment of these shavings

13
o

Down Memory Lane

must be adjusted ‘to -achieve

- optimal solubility. The commer-

the preliminary "

cial "value ‘of this process de-
pends not ‘only on the savings
from decreastd landfill fees, but
also on the value of the reaction
Thus,
to khow the chemical composi-
tion of the isolated chrome
cakes.

- Chrome shavings (A, B, and
C)from various tanneries were

products. it is important

analyzed for moisture, ash,
chromium, nitrogen, fat, cal-
cium, and magnesium. The

results of these analyses, shown
in Table I, allow a prediction of
the chemical composition of the
“‘Each of the'sha-
vings contained about the same

chrome cakes.

which’
“'\were 6.67% weight concentratior,

TABLE I
Analyscs of chrome shawngs' o
i Parameter %" A B C
Moisture 53.511:0.28 53.474£1.04 °  51.4740.36
Ash® " 14.324-0.10 1 8.404+0.48 14954-0.37
Chrome Oxide® 4,21-4-0.03 4.28--0.09 3.99-4-0:11
TRKINew 14.544-0.48 14.564-0.24 14.134-0.16
‘Fav® il i 0.094-0.01 1.514:0.36 1.794:0 22
Calcium® 0.344-0.01 0.40:+0.01 0.48-1-0.01
Magnesium? 0.334-0.02 0.084-0.01 0.1€4:0.01

* Chrome shavings A came from a conventional chrome tannage,
B, from a high exhaust chrome lannagél, and C, from a tannage
'in which the final pH was slightly more acidic (3.6) than otner
chrome offal investigated (3.8—4.2).

» Ne=where N=number of replicates for each eample. .

® Moisture free basis,
"¢ Tatal Kjeldahl nitrogen,

© Protein conduct can be estimated by mumplylng TKN by 5.5
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amount of moisture, from 51.5
to 53.5%.
from 8 to 15%,.
content ranged from 3.99 to
4,28%. The, mlr.ogen content
was 14.1 to 14 6% and may be.
correlated to the proteini content!

Chromic oxide

of the shavings (roughly 80% qi;- ¢
a moisture-free basis). The fat

content varied from 0.1,t0 1.8%., (..

Calcium valucs ranged from 0 "
to 0.48% and magnesium from
0 08 to 0 33%. y

The chemical compositions
of the chrome cakes rccovcredl
from one-step is
shown in Table II.

treatments

Ash content!ranged!oic

mium, total 'KjeldahlTnitrogen
ITKN),
(Table 1T}, :Data for, samples
A,B, C-1 and C-2 show that

. the chrumium content” was iess -
(e lhan 1

ppm.L - Thls chrumlum

: coﬁcenuatioﬁél'round in" protein

from pilot, studles and also in

the )y proteim :snluuons recovcned
The
TKN, total solids and total ash
11 000 ppm.

from industrial scale trials.

averaged ubout

11172 000 ppm and/8000 ppm. res-

"pectively. The molecular weight

" distribution of ‘ the’ hydrolyzed

The fat, can- ;

tents reflect the amount of fatV

found in the untreated sh:win‘ggu

(Table n. The rat content in ,

Sample B may also .reflect the. > ('

compounds that had' been used '
in the

treatment,

chroﬁ;a
Because the ;c;kes
were not washed duril_lg'(ﬁltra—

high-exhaust

tion, the nitrogen content reflects

the hydrolyzed protein that re-
mains and the amount is depen-
dént on the cfficiency of the
filtration ,process.i, The magner
sium gontent reflects. the.amount
of magnesium ;used in the:pre.
The wvalue for cal-

cium . found in the cakes: may

jtreatments.

reflect, the approximatelyl) 19,
calcium impurity in the MgO, vd

Thie 'isolated protein hydro-
Llysdtes’ were ‘anaiyzéd 'for chro-

JULY 1997/ UOL

W

are ‘quite similar)! suggesting that

protein ranged from 1000—3000"

Amino acid analyses for each of

the dried protein samples are ..
) shown in~Table ll[""When-thr

ammo acldlproﬁleﬁpr thu promm
hydrolysate is compared to the
profile of collagen, the results
no modification of amino acids
T,pc;ur:r,e.%ll,.during processing,

It was demonstrated
full splits and trimmings could
be enzymatically hydrolyzed,

In'this treatment the ‘atkali pre-
treatment time'‘was’ extended to
three hours and the ‘temperature
‘was ‘increased fo 70:72°C. The
structure of the Mides was so
‘totatly disrupted ‘hat upon addi-
tion” of the cﬂzfmé; the sAmples
were disgested. "It was decided
"to'‘apply 'this exibnded’ holding

‘total -=solids rand fash!oti

that

" found that 03

i+ clean cake.
--concentration--is?. §imilar'to the .\

r¢hrome

Down Memory Lane ——

time and higher temperature to

"shav.ogs /. and it was

%% of “an alkaline—
protease was successfol in diges-

ting the shavinﬁ_s alnhd-givin; -8
Thus,
of enzyme ‘that  was suggested
previously had b'eén reduced to

almost one-fifth.

the amount

Recycling or the protein

“solution containing the-enzyme-

was attempted. The enzyme was
still active after being subjected
to high tcmpcram;es and pH
and it was’ fouindithat one could
successfully recycle' the protein

‘“solution” and enzyme, not once,

‘though we 'demonstrated

1 two-step process

!gp_ilmal feed and fertilizer.

but four times. The salt concen-
trauon evemualky became quite
htgh and- the anzyme--lasthns
actwity l% concentration
of . the cnzyme initiaily is recom-

mended it‘one is recycling.

Rec&irleljy, ot ;gplahle and hydro-
[Jyzed ;protein -producis from the

1)

[Ti_u:_. next .important step in

2100 &t

the investigations was to obtain
a higher molecular weight pro-
fe‘m':fr'a'ﬁtio'n than was previously
iaalated ' The original one.step
pmcass gavn ‘a re-cyclable chro-
mium product but also gavea
low value protein hydrolysate
that could possibly be used as
‘Even
that

"this protein solution and cnzjm"‘o

(S
313
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TABLE II

Analyses of products isolated from the one-step treatment of chrome shnvlngs

Chrome cake*

2 ' "Parameter (%) “A B ‘Cc-1 g by
Moisture " 85.42140,17  85.54::0.22  82.9340.60 ' 82.5340.04
Ash® 35.454-0.08' 32.554-0.19 34,144-0.83' ' 36.994-0.38 -
Chromic Oxide® 7.76+0.30 ' ,11.824+0,54 . - 8.741:0.10 11,4 40.03 . ¢ T
TKN¢ 4, 7.5140.09 "8.404+-0.66 6.664-0.24 8.09:4:0.55,
Fat® 1.3740.10 6.3140.38 4.260.07 4.934.0.06
Calcium® 0.354-0.01  0.824-0.02 10.754-0.06 1.184-008
Magnesium® 9964012  5.0040.06 9.474-0.06 '6.734-0.22
Protein hydrolysate 2
Protein hydrolyzate (liquid)* ’ o
Chromium (AV) <1
“TKN (AV) 11.000 T
| Total Solids . (AV) .72.000
Total Ash | | (AV) ., 8.000 !
.Protein hydrolyzate (drfed}‘ " ' o
TKN . 13.8°715.041 2% 11 oldeT n
" Ash 9.7:.18.9 ! 3o0olis
. Molecular weight distribution® 271000 3000 .i00 0y nil

8 Chrome cake A tsolated from chrome shawng treated with 575 g MgO B from

shavings treated with 345 g NaOH and 230'g MgO, C-1, from shavings treated -/
with 690 g MgO, and’' C 2, from uhavmgs treated with 345 g NaOH and 345 g0

MgO:

® N=3 where N=number of replicates for uach sam plo.
® Moisture free basis.

'@ Total Kjeldahl nitrogen. ' -nulit goite
* Protein content can be estimated by mumplying TKN by 5.51. o 0ot troid

Expressed in PPM.

® Daltons."

f 1 (it 1adsin
could bu racyclcd in”order to
roduce the cost of the proce!s I
hisher return from a better qua-
lity by-product wou;_dirbo: desi-
rable.

' thraction of gelatin from
ohromium leather waste haa been
described in the htoraturc"“
Howcver, a considerable amount

314

¢ Expressed as purcenl.

of chromium- sludge -remailns
after this extraction and dispo-
sal of this sludge is necessary.®
Weo proposed a new
that would isolate a
gelable protein, in. the first step

two-step
process

and a lower molecular weight,
hydrolyzed protein after enzy-
matic treatment of  the remain.

J21))

o yansisille wil), 0o
ing:chrome sludge. ''A filterable
and recyclable chromium pro-
duct would also be obtained.

- Fig.©1 isaflow diagram of
the new process.  After isolation
ofi the gelable  protein product
by filtration, ithe  chrome sludge

is prepared for enzymatic hydro-

lysis. The pH is measured and
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adjusted if necesssary for opti-

mal enzyme activity and the

alkaline protease is added. The

reaction is carried out for 3.5 h.
Ifone has whole splits or large
trimmings, chipping or grinding
is recommended before the first
step is carried out. These splits
and trimming bave been' diss-
olved in their intact state, with
19% enzyme or less, but the pro-
tein product is low molecular
weight.

Gel Extraction

Chrome Shavings

100%
Alkali Vary
‘Water 500%,
Surfactant 0.1%

Shake at 70-72°C/6 hr
Centrifuge

g , '
Protein Solution  Chrome Siudge

(Filter; store at 4°C} (Store overnight at RT)

Hydrolysis
Chrome Sludge 100%
Water® 1509,
Alkali ' Vary
Surfactant* 0.1%
Shake at 70-72°C/1.5 hr
| Alkali . Vary
| Enzyme® <0.1%
'| Shake at 70-12“(3}3 5hr
Filter ~
| ' |
Protein Solution ~ Chrome Cake

(Filter ; store at 4°C) (Air dry)

'Buﬁd on weight of chrome shavings
Figure 1 Outline of two-step procedure

for treatment  of chromlum-containing
solid teather waste,

JULY 1997

TABLE III
Amino acid composition of hydrolyzed protein®
Residue Collagen (Type 1 Hyrolyzate Std. Dev.®

Gly 32.7 33.0 1.7
Hyp 8.6 10.0 1.2
Pro 13.0 12.5 0.5
Ala 114 8.4 0.6
Arg 5.2 4.8 03
Asp 4.6 5.1 0.1
Cys 0.0 00 0.0
Glu 7.5 7.7 0.3
His 0.5 0.9 0.6
He 1.2 14 0.2
Leu 2.5 2.6 0.1
Lys ' 2.8 2.7 0.2

" Met 0.6 0.2 0.3
Phe 1.3 1.3 0.0
Ser 3.1 ‘4.1 09
The 1.6 21T « 204 0,7
Tyr 0.4 05,351 0.1
Val 2.3 2.4 havivr O,
Total 99.3 ' 100.0

* Expressed as mole percent.

® Prez, K.A., Extracellular Matrin Blochemlstry (Piez, K.A. and
‘Reddi, A.H. eds.), Eisevier, New York, (1984), p. 1.

¢ Hydrolysal, samples.

In the one-step process, the
chromium contatining waste was
pre-treated with a variety of

_ alkalis at 67—69°C, not only to

aid in the denaturing of the
collagen but also to prepare the
sy<tem for the optimal pH for
the enzyme. At that time MgO,
Ca(OH), and various combina-
tions of MgO, NaOH, Na,CO,
and Ca(OH); were used. These

various agents were used so that
the process could be worked into
whatever chrome recycing sys-
tem the tannery would be’ using,
since all these chemicals have
been used in chrome precipita-
tion®0-91,

The effect that MgO alone
and in combination with varying
amounts of NaOH, Na,CO,
KOH and K,CO, has on the

315
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chemical and physical properties
of the gelable ~and  hydrolyzed
protein products-has been itw. -
tigated.” As has- been shown in—
previous 1;,wl:ul|catir:m‘l 1-4%; care-
ful control of the concentratmns
of the qikall-mducmg agent " will
give optimal pH range for enzy-
me hydrolysis and- as ‘will be
shown—the optimal range for
gclabl; protein extraction. Also,
the p'H. of the reaction - should
not fall below 8.5, for then there
would he the risk of solnbilizing
the chromum. Shavings from
differént tannery processes have
different pH values, ranging from
3.50 to 420. The shavings used
in these experiments hdad a pH
range of 3.95—4.00. The-concen-
trations of alkalis to ‘bé added
were' arrived at experimentally
in small bench trials, prior to
larger.scale.runs. . S
Table 1V summarizes the
chemidal and physicaliproperties
of tho gc‘abié protein’ that ' has
been extracted using various
:combinations of the above-men-
tioned salkali The
-percent  total. solids can range
from 1,75 to 49
content of the protein 'products
jcan range from 0.005 to 0,0126%.
These gelable protein-solutions
frecze-dried ;to _a; white

| treatments..,

--The chromium

. were ¢
. solid  withe.a moisture  content
. ranging from 4'to 13%,. and the
« agh,content from -8.9 to - 21%.

c18106

Down Memory Lane ——

TABLE 1V . _
1.1 hinier tht
Characterization of protein products l'rom tho two: step process , k
_ngameters n Gclablo Hydrolysed
CCE viD Prolefn _ Prbtéin :
Total solids 1.-;5—4.00 %, .. B 00-9.504,,,.'
Moisture’ 4.00--13.00% ., « | . —
ASh' . . 8-90_20 Do%l. R 3-'30__70_70%-‘7'
Chromum® 0.005—0.013% ..0.0005—0.005% .,
Molecular weight distribution® = 75.000:> 200.000, . .10 000-20.000. .
Bloom value® 34200, ;o100

. tion.

* .Joisture-Free Basis (MEB).
¥ Daltons. B

* Grams.

Molccula'r weight distribution
can range from 75.000 to more
than 200.000, depending on the

alkali treatment used.  The

Bloom values, or gel s!reqéfhs..

range,from 34 to 200 g.

Table 1V also aumm?nzes
the properties of the hydrolyzed
protein products, the character

of which will vary depending on
: 1the choice of alkali.

The mole-
cular weight ranged from 10.000
to 20.000, values much:;higher

_than those protelﬁ products

:solat:d in the one-step process :

tmnaYd-

. 1h:s rcﬂects thc amnli nmount of

, enzyme uscd in the aludge dlgc‘.l-

Also shown are thc mngo
of lolal solids and toml ash

. cotent of thke protein solullons

,alqng wnh the  range for the
The
totnl also content of l.he hydro-

chrormum concentration,

lyzcd protem producls is much

. .in lower ash conten.

lower lhun those l‘ound in_the
one-steb Process.n /il ot .'
{ Possible uses of the gcl'abll'e!'
protein fractions include graft
polymerized .- products; waste-
water treatment.-nncapsulatlbn,
powdered-filler-for skid resisllant
tires and thermal printing ma!te-
1rials! Possible uses:for the hyd;;:;.-
lysates include fertitizer ; ‘ani-
mal feed, and adhesives. Because
thcre is concern  that the chara-
t:tcr and quantity of ash, in the
prntem products will effect the
use of ‘different- prnporlions of
a[kalinu agents on thc ash con-
tént of the protein prnducls was
invcsligatcd“ 0~ 96, Increns-
ing proportions of - MgOIreBulted

1 We | have' showm that' the
choice of alkali affects the physi-

..cal . .properties: of, the gelable

protein fractin fraction4®’ We
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also demonstrated (Tnble IVJ
that trcatmg agelahle protem
fraction with a mlxed bed dew~
nlzlng resin, sugnﬁcant Iow:rcd
the ash content and :mproved
the physrcal propertics, such as
the Bloom and viscosity, of the
extracted g-1. This improvement
, could be a function .of the Incr‘e-
rased protein ,concentration  or
. Jack or luck of intecference from
4 the ;salt, or .a, combination ;of
ythese .. To , better
..understand-the effect; of , protein

.-parameters.
ricongentration oand,

choice of alkali,on sthe, physical
. properties of the, gelable protein
. products;

designed in which various alkalis
..were . used  to .extract gelable
-protein. from the chrome, waste

even

| an experiment was

.(,Fig. 1), Then portions of each
of the solutions were deionized
. using ' a. mixed-bed ,deionized
solutions were iyophilized. Solu-
tions of each af the dried, sam-
ples were prepared. at, 6.67%
. ( wiw ) concentrations;, Bloom,
1 viscosity and density-determina-
tions were run, on .the samples,
From these data an .interpreta-
tion concerning,, the. effect; of

, protein conceatration and choice

~of alkall was made

the.

the values (are, w:thm Ihe 0 to

i ,{, -nnge.reported-hfor techmeal

ol In this presenl study the _'

_' nmples were hatch demni?ed
".The ash content of ail nlknll
treated samplee decresed signiﬁ-

cnntly to less than 1% and 80

T LY 1997

grﬂde gelhtm“ Physncnl tests

“Were.run.on-ail— nemplea bofore —

and after dcmnization and the
"_resnits can be secn in Table V
Th]e effects of dclomzatmn cm

',3{1“ ‘physu:al prqpertlcs of gels
extrfmled with_ various alkalls
»are shown. Bl,oom‘values increa-
 sed 30% to 100% «n the deioni-
((zedlsamples (whese the concen-
prote n itself
apppsached 66 A Iw). The
> viscosity in the dcnomzed sapp-
«pples, increased , :20% to ;_,_4‘(,}.3_{,.
{''whereas the’deionized samples
. thave lower densities as wonld,be
lexpected. [c02 © 2.0kt

tration of the

¢

100, 1 Table V. shows the eﬂ"ecls of

‘on' the physicnl

deiomzatlon

properties of gels extracted with
MgO K,CO, and MgO—Na,
“The' "choice 'of i/

godium or potassium carbonate

cO, thixtures.’

has little effect on either visco-

eity or density of the gaame“:.

’ protem f‘raetions 19The Bloom
\'aluee are sm'ular but the Na,

,CO

M |

“Table V also shows the effect
iof 1deionzing MgO—KOH and
T MgO—NaOH gel samples Thq
Bloom values of the untreated
NaOH samples ( 70.0, 34.0 ) are

“i'Jower than found in!a previousi

study4® where the Bloom values

"“aré'

for,the 4% MgO—19%NaOH and
39,Mg0 -29%NaOH ——samples
were 91.3 and 74.1, respectively.
These reactions were run agmn
and the Bloom \ralue for the 4%
MgO—a%NaOH sample '
79 1, wh|ch :s midway between

was

the nther two runs. The sample
that had been extracled wuh the
hipher concentration of ; l\{aQH
however, | /had- an _even-loyer
Bloom valué of “ 330 - Wheéfi‘the
third set of samples were delonl
zed,, the . 4%Mg0-—1%NaOH
sample |ncreased to 116 but .the
higher hydroxlde sample, t'ell to
251, These data lndicate.;_the
difficulty of icongrolling the reac-
tion when NaOH is-uséd.  Lack
r'é‘f control 'leads. to'more dégra-
'ded gelabié protein with'/poorer
physical properties. . :
Table!V also shows the affect
16f deionization on gelable iprotein
sanlx;il'é’s"isélaled from''a*MgO—
KOH extraction. The Bloom
'values for the untreatcd samples
Oglightly '~ 16wer )2 (ithan
those examined in a previous

»i€Xtracted gels appear '0.,.‘1 (study but are not as low -“.s,!l:',““

——~have slightly higher values -than.... foupnd-when NaQH wee 'uaed
a1 the K,COy4 extracted gels,

When the delonizdd sam les

with the high protem concentra-

1L

tion were examined, we fuund
~that the inerease m the Bloom
velue slgnineant « The
NaOH samples were/ apparently

[too'degraded, to that eveh ata

was

higher protein -Eoficéntration no

“1317
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el TABLE V N )
'Bffectoof deionization ‘on’ ph ysical properties 'c';:f gelaf:lé' protein.

improvement

Protein . Dynamic

“* Alkali‘Treatment " cone (w,’w) B!oom(s) viscosity (cp) Density

: br enzymatic

[1]

: Before Deionfzaﬂ'on - nEitestnniah
| 2_.2145,_.

. showm in Table VI.

2 6.67%(w/w)yscldtions. Ogl4 b
11912 These'samples were first deionized and then.a- 6 61%!,$w1w)
)41 solution was examined. ., .,

i %V[gO-—l%K,CDh 5.60, 97 %41 1.0094
4%MgO ~2%K,CO; 564 1064 2.3373 1.0082
”,’s%Mgo-l%Na,,co. 551 1082 22450  1.9106
49,MgO'—2%N4,CO, 5.69' 1008 23331  ° 1.0108
VA MgOL1xkOl PsssT a2 222360 vooss
1139/ Mg0O=2%KOH " 1553 "68.7 19550 1.0116
" 4% MgO—1%NaOH = 566/ 70.0° 2.1662' ' <’ /'1,0082
18%MgO—2%NaOH:, - 584  -34.0 ' 11,6490 - 1/0092

' Aﬂer Deianizar!‘an _ ' _
" 40 MgO—1%K;CO, " 663  178.3 3.1556 1.0039
4%Mgo-z%1(,co 665 167.27°%'"'3,0809' 1.0015
! $OMEOL1%Na,CO;y 17664 2008 ' ©'V3,0059" 77 0.9997
3‘”4%&430'—'—2%'”3'3'00'& 6.65 ‘182.0.7. Hon13.03240 £021.0010
I 40/ Mg0+-1%KOH 111 6:64 180.3" 2:9109 *° i 1:0014
1239 MgO—~2%KOH . ., 6.61 149.5 2.5094 . 1% 1.0015
14%MgO~1%NaQH , . 6.66  'U89:T% 1:2.6784 =i 11,0012
1913%MgO—2%NaOH , | 6.64 1460 1.9426.. ., ,1.0048

» @ 60°C;° a0t lisieydq 125:11x9 212y 1

lgmee bos 1. TABLB; VI, ., .
Bﬂ‘ect wof deionization on physical propertuesof hydrolyzed protein®

! sample” was'' détermined"
“gram* values ‘are ‘typically four
‘1Times+the Bloom* values and'are

~.used to'evaluatehide glues. 'As

.'gshown in’' Table' V1! thev value

v I """ Protein Dynamic
22011 2n v 31 g ulings 3] JB51 lea _Hsiaras
. - conc{wiw) Jelfygram’k’i‘ v?scosity‘ (cp'e “D_eﬂmy

;
, Parameter

.

. Before W 52 2
deionization 120 128 2.2260 1.0254
After TV cai i ag  T3NTR _ _
t!éionizatiﬂﬁ"ﬂ'i'? ) 1240 15.1' 126278 71.0268
"% Alkali treatment : 4% MgO - I%KOH ' - -

- »12:5%(w/) solution: 4
N @1 GOOC i 5 i i
s by £ Thawlamp}al'were ﬂrst demnized and a: 12%(wfw) solnllon was
1examined. il L ;
818

Down Memory Lane

could be seen.
This phenomenon was _also
ohservcd in the product isolated
hydro\yam,

If NaOH
iSusod it should only be used

at low concentrations one wants
to obftain a higher- quality

proddct.:

"I'We désigned ‘an ‘experiment
to sec’ifa'geldble ‘protéin coul’d
be’ isolated” 'ffom ‘the chtome
‘sludge after it was ‘treated ‘with
Iti this experiment,
the ‘chrome’ shavings' were ! first
treated-with':4%,MgO—19%KOH
‘to’exfract the ‘gel, only’ 0'0125%

an‘enzyme.

‘enzyme was <used ‘to: treat’'the

‘sludge.’ ' Indeed, a rather-viscouos,
“Icléar, 'gelabléilike’ solution- was
“'{soldted
“I(‘simildr‘ ' to ~the Bldom~ 'value
"except'thet'a 1275%(w/w)' con-
U'centration-is used®1): of’ this

THe ‘Jellygram =value

Jelly-

" obtained was quite low:and did

not ‘change ‘ aftér * déionization.

-“'However,' the ‘viscosity of :this
" ddidr_iiz’ed'samplu' weas ‘increased
by 16%.

These data indicate
that the product will not give an

_increased gel strength as the
N hfgher protein concentration but
~will give a higher viscosity,
: .. angemlﬂg lha? the s ructure of
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the proteinvhas: been dégraded.
Rose®! reported,iinn his chapter,
*Inedible Gelatin and 'Glue”,
that there'are gelatins: produced
in the  United. States :that: have
very low or no gelling ability
but do have a variety -of aplica-
tions. We have demonstrated
that a higher quality gel-like

An experiment was designed
to:determine theirepeatability of
the:two-step: process” with - res-

- pect to: chemical. and+« physical

analyses> and: material balance
and yields. MgO, vas the atkali
used to extract the gelable .pro-
tein. .. Fig.1 shows a.general

descriptioniof the process. After

Down Memory Lane ——

from the chromesludge.; This
centrifugation was necessary for
these bench' scale: experiments
because of ithe difficulty in filter-
ing the viscous sclutions. In
pilot and 'industrial scale:opera-
filter

tions, a press. or.a

continuous «centrifugation

aparatus  may be appro
hydrolyzed product can be obta- the - treatment to; exiract: the priate. After the enzymatic
ined from the chrome sludge _gclablc protein, rhe reaction treatment, filtration was . easy
with  careful . control of - the mixture: was: centrifuged to and proceed quickly. | Table.VII

enzyme concentration.

separate.: the: protein solution shows the material balances. and

TABLE VII
Repeatability of process using 6% MgO as alkali

Parameter %) Run No. 1 Run No. 2 Run No. 3 Run No. 4 Run No. 5 Run No. 6 Average Std, Dev.

Gelextraction step

Material balance  94.8° 98.0° 97.2+ 1 98.50

96.9" 97.8* 97.2» ' 1.19
Chrome sludge _ :
Moisture 83.71 84.04 83.72 83.80° 83.61  84.20 83:838° 0.20
Ash (MFB) 20.10 20.36 20.74 21.21 20.90 21.65 20.83 0.51
Gelable protein
Total solids 271 2,98 2.67 3.2 2.78 2.96 2.87 0.16
Total ash (MFB) 9.92 9.23 11.88 10.55 10.25 9.48 10.22 0.86.
Gel yied® 32.14 37.00° 32.66 39.30 35.05 38.18 35.72 2.68
Hydrolysis step
Material balance 92.2 92.9 91.1 91.5 95.5 95.1 93.0 12.9°
Chrome cake
Moisture W13 2.9 NN 20.65 79.3%4  80.10 80.22 0.55
Ash (MFB) 34.58 35.52 35.18 35.59 35.90 31.61 35.56 0.62
Hydrolysed protein
Total solids 6.07 5.80 5.85 5.70 6.12 5.92 5.91 0.15
Total ash (MFB) 3,03 3.18 4,09 .47 3.00 3.27 3.19 0.15
Hydrolyzed prot. yield®59.96 58.14 59.12 58.34 62.00 60.08 56.72 . 1.51.
Totalproteinrecovery®77.55 79.12 74.84 71.35 80.67 77.96 77.92 1.78
Asgh recovery 87.92 85.57 104.2 100.2 100.2 96.78 7.26
» All values expressed as percent. :
« Based on 92.3% protein (moisture-free, ash-free basis) in chrome shavings,
JULY. 1997 319
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»iyields:from: 6 experiments, (Also-
1ghown are sthe averagel values
- dnd the standard deviation.. The
data indicatel the thigh crepeath
“hility of the process: =1 ani
515" Total'solids, total ash,i TKN
fadd chromium ' determioations
Were' performed on thevisolated
Optotein “fractions. Table VIII
“‘gummarizes” the data collccted
"‘frdm-"tl;a analyses’of therextra-
lefed ' " gelable 7 protein i These
Diesults 'were | tabulated!! from'z 6
sepurate experiments and for the

mivture of all, For each para.

-—met?r the- nvernse and atandard g

deviation- were- calculated. The
irepeatability of- the canalysés-in
-these ' experiments - was’ fquite
Iizood;asiindicated by, the ;stan-
~dard -deviation~ and: comparing
iithe 6 single experiments with the
-mixture, - Also' examined hwere
I:Bloom, » dynamic lviscésity and
1 density - ( Table VI ). 1 “The
- repeatability 1 of 1 viscosity “and
i density were quite good./ Altho-
nugh'the  standard’ deviation: for
nBloom was:high, 'the!average

Bloom was very close to the

Bloom of the mmurer.

0 -_x| lidpyns
Tha chmma caka may.-be

Down Memory Lane ——

Jtréated . chemically/ii>using 'ia
,xeported imethbd?#,1to" five'la
"tecyelable: rchrome °!prodoct.
bTacle IX¢ reports ' the * ‘Percent
oresidue!! that Fémuitis thfter’ the
vchrome cake'is ‘chemically “trea-
-ited: . Residucs ‘of ‘samples (1)
hthrough (5) weretalga’ an&!yié&
afori-the ' Ipercent:  non-chrome
rinsoluble ash. Thé low ash co’i;-_
s tent indicates that the bulk of
sithe residue is “organie, "i.c ' resi-

dual protein "atid/or ‘the resins

that are used in the high exhaust

...¢hrome tannagcs.

—eeTo- -develop--an—ecoonmic

42 anp1avA o .0M nuM 2 .o au$l b .oV ouSl £ oW oudl £ oW nuA 1 .oW nu A {o L6
= .-~ ¥ “‘TABLE VIII t[ "',"""I '_“1“;“
of. TRepgntnblhty of chemical phys!cal prupurtlca in 2 two-step, progess usin_g 6% MgO ns alkali
Parametur RunNo.1 RunNo.2 RunNo,3 RunNo,4 RunNo,5 RunNo,6 Aver. Std.'Dev,”/Mixtire
{ Us. 8 To.: Us té at.LO .0 P — e e—
G““"““a“ siep 2a.1¢ 0o 1€.1¢ BT.0C ag.0g 0100 (@AM oA
Chnmtcal prupsriics . . 3
Total solids 2.1 298 2,67 3.12 2.78 2.96 287 Mg oldg gy
Tothi'ash (MFB) £ & 0.leg2 “T.923  TNhi88 1055 10255 o948 IT{0.22 o.r6hilonigT
TRNIAFR) 501 01 15,80 771595 2716.60 16,831 17.04.0 1679 £0.16.50 ({046 rlr 17117
Chromé (ppm) LT.0E #1.86870 20 2625  (f 805 n8.05 607r 545 )y c7.22 133 . 880,
Physisal properties nate -“._-_, loahyH
Bloom (8 ;0 , 1295, 1177 ;.135,0 '8%3 90.3 30 90.7 :_:1_103.6 o 1‘15“5I .-._,1965‘
Dyn. visc. (cP) 27210 2.5679 3.4821 299 26057 22991 28261 0. 4164 2.5512"
Density 110080  1.0090 1.0101 1090 1,0079  1.0051  1.0082 0.6016” °1.0040°
Hydrolpsis stepl 0% 01.08 kE.of 29.08 IT.ev 07,08 €v.o0r atTuleio M
2:::? ‘f:f.é’i“"“""” . 116 57 %0 s 670 612 sz’ iso 018" Mg
Totol ash (MFB) 3,03 .18 309 347 3.10 3.27 8191910 G 1500 110 ggaT
TKN(AFB, “ 0298 “T1815 YUi790 P88 1779 18,34°0 1807  0.24il0r faKy]
Chsotna (ppm) © © 0350 E 105 "hipys Y0065 040 07050 £ 0,21 (470,21 d2i 11081
Physical Ptopefﬁﬂ - 20.00 00.£0 bE.8C £l.eg h1.82 D0 02%blsiy. 1030 Lasvlorbye
Bloom (a) CARY o0.IT =~ Ta.ng L= i e et — 2e. TV ravonsy ot o T
Dyn.visc, (€PY:t 10 (111(0.9569 (09220 1,163  ;1,0042 PBE0S 08732  0,5632 u 1018 09022
Density 1,0111  1,1064 1,0102 1,0u41 1,0059 ‘_Il_,og?g ~ 1,0087 unmqm_l_ [_]sz,n
All valus expressad as percent, .¢univide vmaotrds af (zi2nd aonl-tep ol 9rmeiom) nigdorg 8 LV o Loindl

s
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TABLEAX. =0 ¢

-

Characterization of _r'esi_(lue rrem' treatment of chrome cake

_“l"‘.. ' S

Sample " 'Final pH " " '%Residue® F00 9pASBE 51, 1. ¢
1 183 ) #29509,13 0.37
2 ra 185" 6.33° 10,187 |
3 o184 g ) 0.28
ity 746 G951 -0
5 ) 1.;1.35 : . 10.14 St o9

8 o/ résidue in chrome:cake, Moisture-Free Basis (MFB). /2101 =
L msoluble ash in chrome cakeé (MI'B)l :

proﬁle of these pmcesses, a_ i
var:ety of costs,

returns must be considered, Tbe :

cost estimate will be unique for
cach potential processor.
would expect the costs of the

chemicals and equipment to be
but encrgy and

similar for all,
labour costs will be specific to
each location. Savings
depend on the costs of currcnt_
tipping fees or other d:sposal'
arrangements as well as on the

extent to which the recovered

products may be used on site.
Return on the processes will

dep'end-"on"the ‘quality “of pro-

ducts and the 'development ‘of
suitable ‘markets.

01 ¢

JULY 11997y 1w

savings and ;
lP,!'Od“ct :

L 4| siimlird
s 05

' taining leather waste.

will

' ‘taining -
“The 'cost ‘of '
the additional separation step *'

to i obtain)na !gelable protein 1/ chemicnl

' should be more than halanccd

by the higher vilue" of " ‘this

]

H:gh quality - gelable "and
hydwlyzed protein products can

" 'be isolated from chromium con-

ing on the choice of el!klelll and

can be varied to give an end,

product, with a desirable mole-

_cuia'r weight distribution and

Bleb'en value. It has been shown
that the choice of alkali for
‘treatment - of chromium con-
waste influences the
composition of the
isolated ‘protein products. The

of the

chemical'

composition

Depend-

Down Memory Lane

original chromivm waste proeduct
also contributes to the chemical

‘makeup of the prntein brniiucts _

A higher level of tf:e ash is

’extracted with ‘the gelable pro-

tem and this ash is too h:gh for

fiarn
_treat the waste dependmg on

. p mn
“the staring material, the process

=1

“'be removed by

the ueslred end product Il: can

ion- exchange

resing, Thls study has i

also

“‘shown that a \rar;ety of alkali-

mduclng agents can be nsed to

the des:red cnmpqsnm,q of the
end prnduct or compatibihl:y
with the chemlcals 'us:d in

) chrome reeyclmg m the 1aqpery

system, We have demuuatrated
that the products of thpse pro-

% Conolislons o "cesses are repentable iti their

We '

chemical and phys:cal proFer-
ties and that 300d and repea-
table materjal balanees [are
obtained. It has also been shown
that the vhrome cake . isolated in
these treatments. can~ber clremi-
cally treated to-Temove. undis-
solved proteinror. the resinsused

in the high  exhaustrchrome

+1tannages,-so. that a.product>can

be recovered:that romn be: recyc-

7 . ded. Suggestions for the develop-
" ment of .an economic profile are

presented and shiowithata profit

.can be achieved if the new two-

atep process is run and ‘the
__enz_vme is re-cycled.

Jdlann® £ o) asniy toe
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EXPORTS DECLINE SHARPLY IN OCT; TRADE
DEFICIT WIDENS

India’s exports entered negative territory after a gap of about
two years, declining sharply by 16.65 per cent to $29.78 billion
in October, mainly due to global demand slowdown, even as
trade deficit widened to $26.91 billion, according to data
released by the commerce ministry.

Key export sectors, including gems and jewellery, engineering,
petroleum products, ready-made garments of all textiles,
chemicals, pharma, marine products, and leather, recorded
negative growth during October. Imports during the month
under review rose by about 6 per cent to $56.69 billion on
account of increase in the inbound shipments of crude oil and
certain raw materials such as cotton, fertiliser and machinery.

During April-October 2022, exports recorded a growth of 12.55
per cent to $263.35 billion. Imports rose 33.12 per cent to
$436.81 billion. The merchandise trade deficit for April-October
2022 was estimated at $173.46 billion as against $94.16 billion
in April-October 2021, as per the data.

Trade deficit in October 2021 was $17.91 billion. Last time it was
in November 2020, when exports contracted by 8.74 per cent.

India's Merchandise Trade

US $ Billion
B April- W April-
October October
2021 = 2022
M October 2021 o S s
W October 2022 | ] =+
5o o
- = o ©
o e z 3 : = =
T o W ARy
men B =
¥ -16.65% & 569% A12.55% A 3312%
Exporls Imports Trade Exports Imports Trade
Balance Balance

Source: Ministry of Commerce & Industry KBK Infographics

Briefing media, commerce secretary Sunil Barthwal said that
global headwinds are impacting consumption worldwide and
that would have an impact on India’s exports as well.

The World Trade Organisation (WTO) has projected that the
global trade growth will rise by 3.5 per cent in 2022 but only
one per centin 2023. India’s share in global merchandise trade
is 1.8 per cent and in global services, it is 4 per cent, and there
is a lot of potential to increase this, he said.

“We should not be depressed by the WTO forecast,” the
secretary said, adding monetary tightening in the US and
Europe is impacting demand globally. He also said that a lot of
India’s exports have imported inputs like in the pharmaceuticals
and there are also some seasonal effects on trade.

According to experts, rising domestic consumption along with
economic growth is leading to higher imports, particularly of
raw material, capital goods and intermediate products.

India's Merchandise Trade
Us g Billion
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Source: Ministry of Commerce & Industry
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When asked about the reason for releasing trade data now only
once in a month, Barthwal said there were some fluctuations in
the data released on first week of a month and then again by
middle of that month, and “it was sending very confusing
signals to our stake holders, so we decided to release most
updated data” once a month.

Export sectors that recorded negative growth included gems
and jewellery (21.56 per cent), engineering (21.26 per cent),
petroleum products (11.28 per cent), ready-made garments
of all textiles (21.16 per cent), chemicals (16.44 per cent),
pharma (9.24 per cent), marine products (10.83 per cent),
and leather (5.84 per cent). Sectors that recorded positive
growth included oil seeds, oil meals, electronic goods,
tobacco, tea, and rice in October.

Meanwhile, oil imports rose by 29.1 per cent to $15.8 billion.
Gold imports, however, declined by 27.47 per cent to $3.7
billion during the month. Federation of Indian Export
Organisations (FIEQ) said that slowdown in merchandise
exports is a reflection of toughening global trade conditions
amid demand slowdown on account of high inventories,
rising inflation, economies entering recession, high volatility
in currencies and geopolitical tensions.

(P11 - 15/11/2022)

GST ANTI-PROFITEERING COMPLAINTS TO
BE TAKEN UP BY CCI FROM DEC 1

All GST anti-profiteering complaints would be dealt with by the
Competition Commission of India (CCI) from December 1 as
the extended tenure of National Anti-profiteering Authority ends
this month, an official said on Tuesday.

A notification in this regard is expected to be issued by the
finance ministry later this month, the official added. The National
Anti-Profiteering Authority (NAA) was set up in November 2017
under Section 171A of Goods and Services Tax (GST) law to
check unfair profiteering activities by registered suppliers.

The Authority’s core function is to ensure that benefits of
reduction in GST rates on goods and services and of the input
tax credit are passed on to consumers by way of reduction in
prices. Initially, it was set up for two years till 2019, but was
later extended till November 2021.

The GST Council, in its 45th meeting in September last year,
gave another 1-year extension till November 30, 2022, to NAA
and also decided to shift the work to CCI after that. As per the
decision by the Council, NAA will cease to exist from December 1.

Henceforth, all investigations, based on complaints filed by
consumers, will be done by the Directorate General of Anti-
profiteering (DGAP) which will then submit a report to CCI.

The official said a separate wing is likely to be set up in GCl to
handle complaints relating to GST profiteering. As per the GST
law, a 3-tier structure was set up for investigation and
adjudication of the profiteering complaints.

The complaints are required to be first sent to state-level
screening and standing committees, which are then
forwarded to DGAP for investigation. The investigation report
is then submitted to NAA.

The authority thereafter passes an order after hearing both
the parties. If NAA finds that a supplier has indulged in
profiteering, it has to return the profiteered amount, along
with 18 per cent interest, to the consumer. If all the
consumers cannot be identified, then the amount is
transferred to the consumer welfare fund.

CCl was established to enforce the law under Competition Act,
2002. It consists a chairperson and six members appointed by
the central government. The Commission is tasked with the job
of eliminating anti-competitive practices, protecting the interest
of consumers and ensuring free trade.

(P11 - 15/11/2022)
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FDI EQUITY INFLOWS DIP 14% DURING APRIL-
SEP TO $26.9 BILLION

Foreign Direct Investment (FDI) equity inflows into India
contracted by 14 per cent to $26.9 billion during the April-
September this fiscal, according to the data of the Department
for Promotion of Industry and Internal Trade (DPIIT).

The inflows had stood at $31.15 billion during the corresponding
period of the previous year. The total FDI inflows (which includes
equity inflows, re-invested earnings and other capital) too declined
to $39 billion during the first six months of the current fiscal year
as against $42.86 billion in the year-ago period.

During the first half of this fiscal, Singapore emerged as the top
investor with $10 billion FDI. It was followed by Mauritius ($3.32
billion), UAE ($2.95 hillion), USA ($2.6 billion), the Netherlands
($1.76 billion), and Japan ($1.18 billion), the data showed.

The computer software and hardware sector attracted the highest
inflows of $6.3 billion during the six-month period of this fiscal. It
was followed by services ($4.16 billion), trading ($3.28 billion),
chemicals ($1.3 billion), automobile industry ($932 million) and
construction (infrastructure) activities ($990 million).

(Outlookindia.com — 23/11/2022)

INDIAN ECONOMY TO GROW AT
‘MODERATELY BRISK RATE’, INFLATION TO
EASE: FINANCE MINISTRY

India’s wholesale and retail price inflation fell in October after
remaining high for most part of the year mainly due to supply
chain disruptions following outbreak of the Russia-Ukraine war
in February. India is well placed to grow at a “moderately brisk
rate” in the coming years on the back of macroeconomic stability,
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despite global monetary tightening, a finance ministry report
said on Thursday.

It further said inflationary pressures will ease in the coming
months with the arrival of kharif crops and at the same time job
opportunities will increase with improvement in business
prospects. The ‘Monthly Economic Review for October 2022’
also cautioned that the US monetary tightening is a “future
risk” which could lead to dip in stock prices, weaker currencies
and higher bond yields, resulting in higher borrowing costs for
many governments around the world.

It said a rapid deterioration in global growth prospects, high
inflation, and worsening financial conditions have increased
fears of an impending global recession. The spill overs of
the global slowdown may dampen India’s exports businesses
outlook. However, resilient domestic demand, a re-
invigorated investment cycle along with strengthened
financial system and structural reforms will provide impetus
to economic growth going forward.

“In a world where monetary tightening has weakened growth
prospects, India appears well placed to grow at a moderately
brisk rate in the coming years on account of the priority it
accorded (to) macroeconomic stability,” the report said. The
ministry said, so far in current year, India’s food security
concerns have been addressed and will continue to receive the
utmost priority from the government.

“Easing international commodity prices and new kharif arrival
are also set to dampen inflationary pressures in the coming
months,” it said. India’s wholesale and retail price inflation fell
in October after remaining high for most part of the year mainly
due to supply chain disruptions following outbreak of the
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Russia-Ukraine war in February. Retail or CPl inflation fell

to 3-month low of 6.7 per cent, while wholesale or WPI inflation
was at 19-month low of 8.39 per cent.

Russia and Ukraine are among the most important producers
of essential agricultural commodities, including wheat,
maize, sunflower seeds and inputs like fertilisers. Together
with other countries bordering the Black Sea, they constitute
the world’s breadbasket. Along with an uncertain
macroeconomic outlook, the year 2022 also brought to the
fore the vulnerability and interconnectedness of the global
food system to shocks, the ministry said.

India’s grain availability was impacted by the untimely
heatwaves and deficiency of the southwest monsoon in the
current year. However, export restrictions have ensured that
the country’s needs are fully met, it added. With regard to
job situation, the ministry said in India the recovery in
economic activities across sectors has improved the overall
employment situation in the country.

Net payroll additions in EPFO have witnessed double-digit
growth in September 2022, reflecting improved formalisation
of the economy. “Hiring by firms is likely to witness an
improvement in upcoming quarters driven by a rebound in
new business hiring as firms continue to benefit from the
lifting of the COVID-19 restrictions and optimism engendered
by the vigorous sales volumes experienced during the festive
season,” the ministry said.

(Outlookindia.com — 24/11/2022)

IT WILL GIVE ANOTHER LEVEL OF COMFORT
TO MSME LENDERS: EXPERTS ON GST DATA
ACCESS VIA ACCOUNT AGGREGATORS

Credit and finance for MSMEs: The Reserve Bank of India’s
(RBI) decision to include the Goods and Services Tax Network
(GSTN) as the latest Financial Information Provider (FIP) under
the Account Aggregator (AA) framework has been hailed as a
major push to further ease access to bank credit by MSMEs.
GSTN is the non-profit and non-government organization that
manages the entire IT system of the GST portal.

Account aggregators (AAs) are a new class of non-banking
financial companies (NBFCs) that offers account aggregation
services — retrieving or collecting information of its customer
pertaining to their financial assets or information and
consolidating, organizing, presenting it to the customer (for
instance a bank) or any other person as per the instructions of
the customer — in exchange for a fee.

The consent-based information collected is in respect of
MSMEs’ bank or NBFC deposits, SIPs, government securities,
equity shares, bonds, mutual funds, insurance policies,
exchange traded funds (ETFs), debentures, etc. With the latest
announcement by RBI, GST Returns, viz. form GSTR-1 and
GSTR-3B would also be available as information as GSTN joins
the list of existing FIPs such as banks, NBFCs, asset management
companies, depositories, insurance companies, pension funds,
etc., providing related information to AAs.

“Inclusion of GSTN will give way to the traditional approach of
lending based on balance sheet similar to how it is used for
registering an MSME on the Udyam portal now. So rather than
depending on some projection-based data to lend, of which
the veracity cannot be confirmed, cash flow-based data with
GST details will bring a great change to MSME lending,” a SIDBI
official told FE Aspire seeking anonymity.

SIDBI is also into direct lending to MSMEs apart from providing
financial support to small financial institutions and
banks which in turn lends out money to MSMEs. “It (GSTN
inclusion in AA framework) will also benefit SIDBI significantly
since we are also into direct lending,” the official added.

For NBFCs in India, many of which are into MSME lending,
GSTN inclusion will provide the most authentic picture of the
borrower to lenders in the credit decisioning process. Raman
Aggarwal, Director at Finance Industry Development Gouncil, a
representative body of NBFCs in India, told FE Aspire, “GSTN
provides another level of comfort because one can fudge his/
her financial books but not the GST data. Hence, this will reduce
the time to disburse credit by banks.
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Particularly for NBFCs, “this is going to have a very positive
impact as NBFCs lending to MSMEs don’t expect any collateral.
As of now GSTN data has been confidential information but
now it will be accessible after required approvals,” Aggarwal
noted. Moreover, this will “also nudge MSMEs to comply more
with GST regulations,” said Abhishek Basumallick, Chief Equity
Advisor at equity research firm Intelsense.

Notably, a challenge assumed in the success of AAs is reluctance
from MSMEs to give consent to data sharing. However, a survey
of over 1,000 MSMEs by Boston Consulting Group earlier this
month noted that around 40 per cent of respondents are willing
to share their data provided they get personalised offers from
banks such as lower interest rates, discount on processing
charges, better customer experience etc.

Currently, CAMSFinServe, Cookiejar Technologies, FinSec AA
Solutions, NESL Asset Data, Perfios Account Aggregation
Services, and Yodlee Finsoft are among the NBFC AAs in India
with an operating license.

(Financial Express — 24/11/2022)

INFLATION DRIVEN BY EXTERNAL FACTORS
A BIG CHALLENGE FOR INDIA, US

India and the US on Friday expressed concern over high inflation
which is being driven by external factors and has become a
challenge for both the nations. Speaking at the US-India
Businesses and Investment Opportunities, Finance Minister
Nirmala Sitharaman said in India the inflation challenges are
prompted more by external factors.

“So while the number today is in a manageable range, the
challenges are largely due to the import of crude. “About 85 per

cent of all petro needs that we consume are imported...The
external factors causing a stress on inflation is something that
we have to be mindful of,” the minister said during a question-
answer session at the event.

Sitharaman further said both the Reserve Bank of India and
the finance ministry are working together to tackle inflation.
Secretary of the Treasury Janet Yellen, who also addressed
the forum, said the global economic outlook at present is
extremely challenging. High inflation, she said, is a challenge
that many advanced and developing countries face in common
and central banks are trying to deal with the problems.

“In part this inflation reflects the spillover of Russia’s brutal
war in Ukraine, which is boosting energy and food prices and
for many emerging markets that have found themselves with
high debts and high interest rates, the cost of moving higher
energy and food costs are the things that have made debt
unsustainable for some of them. “So | think that is something we
will have to deal with something going forward,” Yellen said.

Answering a question on investments in India, Sitharaman said
the national investment pipeline and the national monetisation
pipeline are expected to supplement one another. Stressing
that the monetisation activity is going at full speed, the minister
said, “investment from our side on Rs 9,000 crore on infra
projects is absolutely on course.

“The way we have opened FDIs and FPIs, the ecosystem for
investment in India to ensure favourable investment returns is
all being worked in consultation with industry.” Sitharaman
also invited investments from the US saying labour costs in
India are competitive compared to many other countries.

“So this is a time for concrete plans, to have a guidance given
to business to come together, to have transfer of certain
technologies without hesitation to joint venture partners so
that you can do business without any insecurity...,” she added.
The roundtable interaction was attended by top business
leaders from both the countries.

(Rediff.com — 11/11/2022)

AMID GLOBAL ECONOMIC SLOWDOWN, HOW
MSME SECTOR DRIVES INDIA’S GROWTH
STORY, KEY CHALLENGES
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Micro, small and medium enterprises (MSMEs) are among the
most important pillars of India’s economy and the government
of India is making an all-out effort to make the sector stronger
and more developed.

There are 6.3 crore Micro, Small and Medium Enterprises
(MSMEs) in the country which are providing 11 crore jobs.
Rajiv Talreja, founder of Quantum Leap Learning Solutions Pvt
Ltd said, “MSMEs are the highest job creators and the highest
taxpayers in the country. They create products and services
that add and enhance the value of the everyday lives of people
across the country. They are the true heroes of the Indian
economy.” The goal of Quantum Leap is to help MSME identify
their key problem areas and empower them with strategies,
systems and skills to accelerate their performance.

Quantum Leap assigns a Business Goach who works with the
Entrepreneur of a MSME for a period of 12-months to 24-months
hand holding them to implement what they have learnt through
the curriculum designed by Quantum Leap and produce Growth
results for the business.

MSME Sector - Budget 2023-24 Expectations:

MSMEs contribute around 30 per cent to our GDP and have a
share of 50 per cent of the income generated from total exports.
Rajiv Talreja expects an easier line of credit which would be one
of the biggest requirements of MSMEs where their working
capital gets choked because of delayed payments and
challenges in the supply chain.

“The only place in the world where things have a positive impact
/s India. You travel across the world, talk to investors, and
business owners and you will see the sentiment is survival. But

in India, the conversation is about growth,” Founder of Quantum
Leap Rajiv Talreja opined.

MSME Sector - Key challenges:

The government needs to create more access or easier working
capital. Banks have to be kinderto MSMEs. A lot of MSMEs are
under-marketed and do not use technology to its optimum, so
Marketing education and technology education would be a great
handholding for MSMEs.

In fact, the Indian government is looking forward to initiatives
like revamping of the Credit Guarantee Scheme for Micro and
Small Enterprises, full-fledged integration of Udyam, e-Shram,
and National Career Service and ASEEM portals. Entrepreneurs
are the backbone of the Indian economy. Quantum Leap pivoted
to create tangible, measurable and meaningful growth results
for the MSMEs. The government has also extended non-tax
benefits for 3 years in case of an upgradation in the
classification of MSME.

“As | started implementing my lessons in my own business and
also helping out other entrepreneurs implement the same, |
discovered my calling. | realised | wanted to support MSME
entrepreneurs and businesses by hand holding them through
1-to-1 coaching. That’s how business coaching happened to
me,” Talreja noted.

Talreja expects that “soon will come a tipping point where every
MSME in the country will look at being coached by Quantum
Leap as a basic necessity in their journey of building a business.
Quantum Leap has a pivotal part to play in the growth of MSMEs
in the country and it’s something we are very proud of.” The
industry and other stakeholders need to work with the
government to make India a USD 5 trillion economy along with
becoming self-reliant with a vibrant MSME sector.

(Zeebiz.com - 05/12/2022)

WORLD BANK REVISES UPWARDS INDIA’S GDP
GROWTH FORECAST TO 6.9% FOR FY23

The World Bank on Tuesday revised upwards its GDP growth
forecast for India to 6.9 per cent for 2022-23, saying the
economy was showing higher resilience to global shocks. In
its India Development Update, the World Bank said the revision
was due to higher resilience of the Indian economy to global
shocks and better-than-expected second quarter numbers.
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India’s economy grew at 6.3 per cent in September quarter
2022-23 as compared to 13.5 per cent in the preceding June
quarter, mainly on account of contraction in output of
manufacturing and mining sectors.

This is the first upgrade of India’s growth forecast by any
international agency amid the global turmoil. In October, the
World Bank had cut India’s GDP growth forecast to 6.5 per cent
from 7.5 per cent earlier. Now, it has upgraded the projection to
6.9 per cent for 2022-23 (April 2022 -March 2023).

The report titled ‘Navigating the Storm’, said while the
deteriorating external environment will weigh on India’s growth
prospects, the economy is relatively well positioned to weather
global spillovers compared to most other emerging markets.
Impact of a tightening global monetary policy cycle, slowing
global growth and elevated commodity prices will mean that
the Indian economy will experience lower growth in 2022-23
compared to 2021-22 (8.7 per cent), it said.

Despite these challenges, it said, the update expects India to
register a strong GDP growth and remain one of the fastest
growing major economies in the world, due to a robust domestic
demand. “The World Bank has revised its 2022-23 GDP forecast
upward to 6.9 per cent from 6.5 per cent (in October 2022),
considering a strong outturn in India in second quarter (July-
September) of 2022-23 financial year,” the India Development
Update said.

“India’s economy has been remarkably resilient to the
deteriorating external environment, and strong macroeconomic
fundamentals have placed it in good stead compared to other
emerging market economies,” World Bank’s Country Director
in India Auguste Tano Kouame told reporters here.

However, he said, continued vigilance is required as adverse
global developments persist.

The report projected that the Indian economy will grow at
slightly lower rate of 6.6 per cent in 2023-24. “A challenging
external environment will affect India’s economic outlook
through different channels...rapid monetary policy tightening
in advanced economies has already resulted in large portfolio
outflows and depreciation of the Indian rupee while high
global commodity prices have led to a widening of the
current account deficit,” it said.

Economy insulated

The report said India’s economy is relatively insulated from
global spillovers compared to other emerging markets because
India has a large domestic market and is relatively less exposed
to international trade flows. The country however remains
affected by spillovers from the US, Euro area and China.

The report finds that while 1 percentage point decline in growth
in the US is associated with a 0.4 percentage point fall in India’s
growth, the effect is around 1.5 times larger for other emerging
economies, it said, adding, analysis for growth spill overs from
the European Union (EU) and China also yields similar results.

Improved FDI inflows

India’s external position has also improved considerably
over the past decade and the current account deficit is
adequately financed by improving foreign direct investment
inflows and a solid cushion of foreign exchange reserves. It
may be noted that India has one of the largest holdings of
international reserves in the world.

Reforms

With regard to reforms, the report said, prudent regulatory
measures have also played a key role in developing resilience in
the economy. Increased reliance on market borrowings has
improved the transparency and credibility of fiscal policy and
the government has diversified the investor base for
government securities, it said.

The introduction of a formal inflation targeting framework
during the past decade was an important step in lending
credibility to monetary policy decisions, it said. “While there
are still some challenges in the financial sector, the adoption
of several regulatory and policy measures—including
introduction of a new Insolvency and Bankruptcy Code and
creation of the new National Reconstruction Company
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Limited—facilitated an improvement in financial sector
metrics over the past five years,” it said.

The report noted that these policy interventions are also
expected to help alleviate pressures related to non-
performing loans. The World Bank saw the government
meeting the fiscal deficit target of 6.4 per cent of the GDP in
2022-23. “A well-crafted and prudent policy response to
global spillovers is helping India navigate global and
domestic challenges,” said Dhruv Sharma, Senior Economist,
World Bank, and lead author of the report.

Inflation

On inflation, the report said, both levers of macroeconomic
policy — fiscal and monetary — have played a role in managing
the challenges that have emerged over the past year. The report
noted that the RBI withdrew accommodative monetary policy
settings in a measured approach as it balanced the need to rein
in inflation while continuing to support economic growth.

It expected inflation at 7.1 per cent in current fiscal year and
its moderation to 5.2 per cent in 2023-24.

Fiscal policy supported the central bank’s rate actions by
cutting excise duty and other taxes on fuel to moderate the
impact of higher global oil prices on inflation, it said.

However, the report cautioned that there is a trade-off
between trying to limit the adverse impact of global spillovers
on India’s growth and available policy space.

(Hindu Business Line — 06/12/2022)

GOVT ENVISIONS DOUBLING MSME
SECTOR’S CONTRIBUTION TO INDIA’S
ECONOMY: MINISTER

The government envisages doubling the contribution of India’s
micro, small and medium enterprises sector to the economy by
realising its full potential, Union Minister Bhanu Pratap Singh
Verma said on Wednesday.

The Micro, Small and Medium Enterprises (MSME) sector
contributes one-third to India’s gross domestic product (GDP).
The Minister of State for MSME said the Ministry is working
towards this objective by resolving bottlenecks. “Our vision is
to double the contribution of MSME sector to India’s economy
by realising its full potential. We will resolve internal bottlenecks
towards this objective, “ Verma said while addressing the Global
MSME Summit here.

The Global MSME Summit is being organised by Cll in
partnership with the Ministry of Micro, Small and Medium
Enterprises to promote the visibility of Indian MSMEs and
encourage international market linkages.
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Job vacancy : Marketing of Wet & Finishing Chemicals for
Leather

Post : Asst. Manager and Manager (Technical Development
and Marketing)

Experience : 3-5 years
Qualification : Diploma/ B.Tech in Leather Technology
Location : Delhi/ Kolkata/ Kanpur/ Tamilnadu/ Jallandhar

Skill : Computer proficiency, knowledge of local language
]

Job vacancy : Marketing of Finishing Chemicals for Leather/
Shoes/ Bags/ Belts

Post : Asst. Manager and Manager (Technical Development
and Marketing)

Experience : 5-8 years

Qualification : Diploma/ B.Tech in Footwear Technology
Location : Agra/ Delhi/ Kolkata/ Mumbai/ Chennai/ Kanpur
Skill : Computer proficiency

Contact : corporatehr@cel.co.in

P C & E Ltd.

- 2B & 2C, 2nd Floor, Ankur Manor
(.v C‘J‘JI 182/271 Poonamalle High Road
CREATING EXCELLENCE Kilpauk, Chennai - 600010
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Now available

Title of the Bock

Treatise on Fatliquors and

Fatliquoring of Leather

Author
Dr. Samir Dasgupta

Price per copy*
31500.00 / $ 60.00

Title of the Book

An Introduction to the
Principles of Leather
Manufacture

Author
Prof. S. S. Dutta

Price per copy”
¥800.00/ $ 50.00

Title of the Book
Synthetic Tanning
Agents

Author
Dr. Samir Dasgupta

Price per copy*
¥900.00/$ 30.00

*Packing and forwarding charge extra
Send your enquiries to :

Indian Leather Technologists’ Association
‘Sanjoy Bhavan', 3rd Floor, 44, Shanti Pally, Kolkata- 700 107, WB, India
Phone : 91-33-2441-3428 / 3459 ¥ WhatsApp +91 94325 53949
E-mall : admin@iltaonleather.org; mailtoilta @ rediffmail.com
Website : www.iltaonleather.org

Title of the Book
Comprehensive
Footwear Technology
(Presently out of stock)
Author

Mr. Somenath Ganguly

Price per copy”*
3500.00/ $ 50.00

Title of the Book
Analytical Chemistry of
Leather Manufacture

Author
Mr. P. K. Sarkar

Price per copy*

¥300.00/$ 10.00

Title of the Book
Hand- Book of Tanning

Author
Prof. B. M. Das

Price per copy”
¥750.00/$ 25.00
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History and Activities of
Indian Leather Technologists’ Association

The Inchan Lesther Technoiogsts Assocsation (ILTA) was founded by Late Proi B M. Das, the onginakor of (s
Snasnay theory and father of Inglan Leatvar Sclence on 14" August 1050,
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