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1. Development of Medium Density Fiber Board–Wheat Straw
Demand for Medium Density Fiber Board (MDF) in country is 1600-1800 cbm per day. Since wood raw
material is scarce, there is a need to source raw material from other natural material. In India huge quantity
of agricultural residue is generated every year and this can be used to replace wood in MDF manufacture
and save valuable trees in forest. On the other side, absence of assured returns, farmers find burning is a
way of managing agro waste. Burning of straw emits gases like carbon dioxide, methane, carbon monoxide,
nitrogen oxide, sulphur oxide which adversely affect human health and environment. Production of MDF from
agricultural waste is not new but constrains in straw characteristics, with limited technical knowledge in the
manufacture of MDF has led to this investigation.
Wheat straw contains 4-6 % of silica which varies depending on the source of wheat grown. Wheat straw
with alkali treatment (0.1 & 0.3 %) on the weight of wheat straw was studied for the manufacturing of MDF.
Refining parameters for the manufacture of fibres was optimised with a disc gap of 0.2 mm, 6 bar pressure
with a retention time of 3-4 minutes for the manufacture of Panel from wheat straw species. MDF panels
of size 0.3 m x 0.3 m x 6 mm were made using (10 & 12 %) Urea formaldehyde resin, phenol formaldehyde
resin and Melamine urea formaldehyde resin and tested as per IS 12406-2003 “Specification for MDF for
General Purpose”. Chemical and physical characteristics of alkali treated and untreated wheat straw fibres
investigations revealed that, ash content decreased with the removal of dust and increased alkali treatment.
Decrease in ash content drastically reduced thickness swelling of 2 hrs in 0.1 -0.3 % alkali treated fibres for
UF bonded boards. However, increase in alkali treatment reduced mechanical properties of UF bonded MDF
boards. PF bonded MDF boards gave excellent results with 0.1 % alkali treated fibres. Wheat straw fibre board
without alkali treatment can be successfully made using MUF resin and with 0.1% alkali treated using PF resin.
Results showed that all physical & mechanical properties of the panels were above minimum requirements for
MDF as specified in IS-12406-2003 standards for PF and MUF bonded boards.

The complete details are available in IPIRTI Research Report No. 201, “Development of Medium Density
Fiber Board–Wheat Straw” by Mamatha B. S. and Co-workers Please contact, Indian Plywood Industries
Research and Training Institute, Bengaluru for complete reports
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2.

Study on Acoustic and Thermal Efficiency of Particle Boards Made from Agro Residues

Limited data on agro residues boards for interior applications like acoustic and thermal properties necessitated
generating data on sound absorption and thermal conductivity these boards. In this study, particleboards were
made using rice straw, bagasse, wheat straw and coir. Efforts were made to collect above refereed agro residues to
make low-density particleboards of different densities: 300, 400 & 500 kg/m3. The particleboards manufactured
were tested for sound absorption coefficient and thermal conductivity. Above refereed agro residues targeted
for density 400 kg/m3 fulfils the requirements (moisture content, modulus of rupture, swelling due to surface
absorption, water absorption) of low-density particleboard standard except rice straw board in swelling due to
surface absorption.
Study revealed that maximum sound absorption coefficient for all four boards were found in the frequency
range of 1500 to 2500 Hz. Among four particle boards, the best sound absorption coefficient of 0.80 at
frequency 3000 Hz was observed in coir particleboard with density of 300 kg/m3 and least was found in rice
straw particleboard with density 500 kg/m3. Analysis of the boards showed that Noise Reduction Coefficient
(NRC) of all boards decreased with increase in density. Thermal conductivity (0.098 W/m-K) was lowest in
rice straw particle board with density 300 kg/m3. Results of all four boards showed that as density increases the
thermal conductivity also increases.

The complete details are available in IPIRTI Research Report No. 205 "Study on acoustic and thermal
efficiency of particle boards made from agro residues” by Kiran, M. C and Co-workers. Please contact,
Indian Plywood Industries Research and Training Institute, Bengaluru for complete reports
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1. Development of value added products from Lantana – Project team: Thanigai, K., Ramkumar, V. R.,
Kiran, M. C., and Prakash, V.
Lantana, an ornamental plant introduced in urban gardens of India in the 1800 has escaped to countryside and
established itself as major forest weed plant threatening Indian forest biodiversity and its conservation efforts.
Over the year, it was understood that eliminating this particular weed plant from Indian forest landscapes is
herculean task and has major conservation dynamics, as it is established itself in ecosystem. Hence, focus shifted
to utilisation of lantana in value added products considering its huge availability. IPIRTI along with forest
department and NGO s involved in developing many value added products such as Medium Density Particle
Boards (MDF), Cement Bonded Particle Board (CBPB) and Bio- Bricks using lantana resulting in sustainable
biomass waste management by capturing CO2 in manufacture of high-volume construction materials and in
concrete, the world’s most implemented construction material.
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2. Development of Cement bonded bamboo board- project team: Dr. Manish Ranjan, Anand Nandanwar,
Dr. Pradeep Kushwaha, Dr. Mamtha B.S., Kiran, M. C., and Prakash, V.
To reduce the gap between demand and supply of solid raw material, Indian wood-based industries are
experimenting with different alternatives. Mineral bonded wood particleboard is one of such alternative
that are now practiced. Although such boards were tried earlier but could not be practiced widely due to
their high cost of resinous and other glue systems. In contrast, cement gives desired bond strength and is
capable of producing weather friendly components for prefab type housings. Cement bonded particleboards
are superior in thermal conductivity, sound absorption, workability, possess adequate strength and belong to
Class-I fire resistant materials based on surface spread on flame test. IPIRTI scientists are trying to examine the
compatibility of lignocellulosic fast growing Bamboo fiber for bonding with cement of varying composition
and utilisation for structural purposes.
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1. The use of wheat straw fibres as reinforcements in composites
Wheat straw is an abundant and inexpensive lignocellulosic resource for manufacturing composites. Wheat
straw-reinforced thermoplastic composites are generally prepared by melt blending followed by injection,
extrusion or compression molding, and the properties of the composites vary depending on the type and form
of the wheat straw used, and method of processing. Wheat straw can be used as an alternative to wood flour
or other bast fibre composites with similar density, and could considerably reduce the cost of the product. Use
of these inexpensive raw material in composites leads to socio-economic and environmental benefits through
generating additional income to the farmers, generating cost-effective high-performing materials, and reducing
the burning of the straw in the field. Full article is available at: https://www.sciencedirect.com/science/article/
pii/B9781782421221500149
2. Use of agro-wastes in building materials in the Mediterranean area: a review
In the recent years, the environmental issues i.e. pollution and energy consumption foment an increasing
interest and the resulting regulations led the construction field to focusing on the thermal insulation. The
insulation materials commonly used in building constructions are mainly realized using non-renewable
materials and this provoke problems in reusing or recycling the products at the end of their lives. Moreover, the
production of these materials often requires high-energy consumptions. The development and the application
of bio-based insulation materials can contribute to minimize the environmental impacts of buildings reducing
the energy demand both during the construction and the use. For this reason, these kinds of materials are
developing very fast, although they are still at a very early stage. Among the biomasses used, the agro-residues
can have an interesting role because their use allows the revaluation of agricultural wastes, whose disposal is
another serious issue. This work aims to report a state of the art of some building insulation products available
in the Mediterranean context made of agro-wastes such as cereal straw, hemp and olive waste. Full article is
available at: https://www.sciencedirect.com/science/article/pii/S1876610217336330    

3. Biomass waste utilisation in low-carbon products: harnessing a major potential resource
The increasing demand for food and other basic resources from a growing population has resulted in the
intensification of agricultural and industrial activities. The wastes generated from agriculture are a burgeoning
problem, as their disposal, utilisation and management practices are not efficient or universally applied.
Particularly in developing countries, most biomass residues are left in the field to decompose or are burned
in the open, resulting in significant environmental impacts. Similarly, with rapid global urbanisation and the
rising demand for construction products, alternative sustainable energy sources and raw material supplies are
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required. Biomass wastes are an under-utilised source
of material (for both energy and material generation),
and to date, there has been little activity focussing on
a ‘low-carbon’ route for their valorisation. Thus, the
present paper attempts to address this by reviewing
the global availability of biomass wastes and their
potential for use as a feedstock for the manufacture
of high-volume construction materials. Although
targeted at practitioners in the field of sustainable
biomass waste management, this work may also
be of interest to those active in the field of carbon
emission reductions. We summarise the potential of
mitigating CO2 in a mineralisation step involving
biomass residues, and the implications for CO2 capture and utilisation (CCU) to produce construction
products from both solid and gaseous wastes. This work contributes to the development of sustainable valueadded lower embodied carbon products from solid waste. The approach will offer reduced carbon emissions
and lower pressure on natural resources (virgin stone, soil etc.). Full article is available at: https://www.nature.
com/articles/s41612-019-0093-5
4.

The Utilization of Agricultural Waste as Agro-Cement in Concrete: A Review

Concrete, as the world’s most implemented construction material, is increasingly being used because of the
rapid development of industrialization and urbanization. Limited resources and progressive depravation of
the environment are forcing scientific efforts to seek alternative and effective materials from large amounts of
natural resources as additives in the partial replacement of cement. Cement is a main constituent of concrete.
To solve and minimize environmental issues, research works attempting to employ the wide availability of
agricultural wastes, such as sugar cane bagasse, rice husk, sugar cane straw, and palm oil fuel, among others,
into cement, and to finally bring sustainable and environmentally friendly properties to concrete are being
examined. Agro-waste materials are crushed into fine and coarse aggregates or are burnt into ash, and are then
mixed with cement, which is known as agro-cement. The replacement of aggregates, either partially or fully, is
also deemed as a sustainable material in construction. This paper mainly reviews the current research on agrocement that has been researched and applied for the enhancement of the strength and durability of concrete. It
further summarizes the relevant knowledge and techniques, while providing optimal parameters for applying
agricultural wastes in concrete. Full article is available at: https://www.mdpi.com/2071-1050/12/17/6971/htm
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Wastes such as plant stalks, hulls, leaves, and vegetable matter, which is produced from various agriculture
activities are termed as agro-wastes and is often discarded considering it as useless. It was estimated that
globally by the year 2025 about 19 billion tonnes of solid wastes are expected to be generated against the 12
billion tonnes wastes generated in the year 2002.  Annually, Asia alone generates 4.4 billion tonnes of solid
wastes of which about 6% are generated in India. At present as per Indian Ministry of New and Renewable
Energy (MNRE), India generates on an average 500 Million tons of crop residue per year of which majority will
be used as fodder, fuel for other domestic and industrial purposes leaving behind surplus of 140 Million tons
out of which 92 Million tons is burned each year. 18,000 MW of power can be generated by India’s agriculture
waste every year apart from generating green fertilizer for use in agriculture.
The burning of crop residues generates numerous environmental problems especially increased levels of
particulate matter (PM) and smog that cause health hazards, loss of biodiversity of agricultural lands, and the
deterioration of soil fertility. The PM emitted from burning of crop residues in Delhi is 17 times that from all
other sources such as vehicle emissions, garbage burning and industries. Residue burning in the northwest part
of India contributes to about 20% of organic carbon and elemental carbon towards the overall national budget
of emission from agricultural waste burning.
Usually PM in the air is categorized as PM2.5 and PM10 based on the aerodynamic diameter and chemical
composition (PM2.5 or fine, particulate matter with aerodynamic diameter < 2.5 µm and PM10 or coarse,
particulate matter with aerodynamic diameter <10 µm). Burning of crop residues increases the annual
contribution of PM2.5 drastically which are lightweight particulate matter can stay suspended in the air
for a longer time and can travel a longer distance with the wind and are responsible for major health and
environmental hazards.
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1. Patent on Technology for Fire Retardant Door Assembly
IPIRTI received Patent on Technology for Fire Retardant Door Assembly for 30, 60, 90 and 120 minutes rating
as per BS 476 Part (20 &22):198 (Patent Number: 376701). The technology is a cost-effective advance technique
of door assembly to restrict fire spreading. It may help in minimizing loss of life and property specially in high
rise buildings.

2. Training Programme
a. Two Days Online Training Programme for other stake holders
Indian Plywood Industries Research & Training Institute (IPIRTI) in Bangalore, an Autonomous Body of
the Government of India, MoEF & CC, New Delhi organised Two Days Online Training Programme on
“Growing socio-economic and environmental importance of wood/bamboo based products and industries
in India” during 24-25 August. Training program was intended to briefly introduce about wood/bamboo and
range of panel products and industries and to provide basic understanding and knowledge to participants
for socio-economic and environmental importance of wood and bamboo based products and technology to
various stakeholders such as Students, NGOs, Educational Institutions, Teacher/Professors, Social activists,
etc. Training program was attended by 38 participants representing seven different states viz. Tamil Nadu (7),
Karnataka (12), Kerala (5), Uttar Pradesh (2), Jharkhand (8), Arunachal Pradesh (3) and Manipur (1) giving
the training program a pan India feel.
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b. Two Days Online Training workshop for IFS officers
Indian Plywood Industries Research & Training Institute (IPIRTI) has organized MoEF&CC sponsored twoday (16.09.2021 – 17.09.2021) online training workshop for Indian Forest Service officers @ IPIRTI Bengaluru
on “Practical guide for Sate Forest Departments (SFD) to support small scale panel industries”. 26 participants
from 19 states attended the programme. The training was intended to provide basic understanding of wood/
bamboo/agro-residues utility for the support of small scale panel industries in India. Training Programme had
1 opening session and 4 technical sessions which was followed by panel discussion and experience sharing by
the participants. Programme was opened with the welcome address from Director, IPIRTI, Dr. Shakti Singh
Chauhan, in which he highlighted the importance of small scale panel industries and its socio-economic impacts
for self-sustained India. In the technical sessions faculty members from Apex Institutions and Entrepreneur
delivered lecture and interacted with the participants.

3. MoU between IPIRTI and M.S. Ramaiah University of Applied Science
To commensurate the Birth Anniversary of Bharat Ratna,
Sir M. Visvesvaraya 15 September is celebrated as Engineer’s
Day. On the auspicious occasion Indian Plywood Industries
Research & Training Institute (IPIRTI) has signed a
Memorandum of Understanding with M.S. Ramaiah
University of Applied Science (MSRUAS) for research
and training collaboration in the areas of mutual interest.
During the occasion MSRUAS had organized Invited
Talks and Panel Discussion from eminent Experts along
with Student Competitions. Dr. Shakti Singh Chauhan,
Director — IPIRTI, Dr. Manoj Kumar Dubey, Joint Director
and Team were present at the Peenya Campus of RUAS. The
MoU intends to cooperate and participate in the areas of
dissemination of Academic Information, conducting Joint Events, Collaborative Research by jointly applying
to Funding Agencies in the areas of Natural Fibre Composites and Wood Science. In addition, utilization of
research facilities is also being explored along with Internships/Projects to Students at IPIRTI.
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4. Interactive session on Bamboo Housing Techniques
IPIRTI organized a Bamboo Housing Techniques under Azadi Ka Amrit Mahotsav initiative. The interactive
session lectures were delivered by scientists of IPIRTI- Shri A Sil and Shri VR Ramkumar and attended by 58
participants from bamboo entrepreneurs, CPWD, NGOs, scientists and students. The training was intended to
highlight the progress in bamboo composites & construction techniques/design developed by IPIRTI.

5. Hindi Divas and Hindi Pakhwada/mahe Celebrations:
On the occasion of Hindi Diwas dated 15.09.2021 in the premises of Indian Plywood Industry Research and
Training Institute, Bangalore, Director Dr. Shakti Singh Chauhan administered the official language pledge to
all the employees and requested to do maximum work in the official language.
Hindi Pakhwada was organized from 14.09.2021 to 28.09.2021 at Indian Plywood Industry Research and
Training Institute. Note writing/draft writing, memory test, antakshari, poster competition and singing
competition were also organized during Hindi Pakhwada. The winners of the competition were awarded with
cash prize and Hindi book.
Hindi Month is celebrated by IPIRTI Field Station Kolkata from 1st September to 30th September 2021. On
this occasion a one day Hindi workshop was organized on 23rd September 2021. Invited spokesperson Mrs.
Manju Shirin, Deputy Director (Retd.), Department of Hindi Official Language (East Zone), Kolkata delivered
a lecture on the topic "Need for Hindi in Central Offices". In this episode, Hindi Diwas celebrations were
organized on 24th September 2021, which was presided over by Shri Nirmal Kumar Dubey, Assistant Director,
Hindi Official Language Implementation Office, East Zone, Kolkata. Shruti articles, prose recitation and
quiz competition were organized on this occasion. The winners of the competition were awarded along with
employees who were using Hindi in office works.
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6.

SUPERANNUATION
Mr. Shantappa Shivalingaappa Banajigar, Technical officer (Electrical), IPIRTI,
retired on 30/09/2021. He is a diploma holder in electrical engineering and started
his career in IPIRTI on 24. 02.1988. He joined as Junior Technical Assistance, then
worked as Senior Technical Assistance then promoted to Technical officer in 1988.
In IPIRTI he is a part of major electrical installation in labs/plants and buildings.
IPIRTI whole heartedly thank him and acknowledges his service and work. It also
wishes peaceful happy and prosperous life to Mr. S. S. Banajigar.
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IPIRTI celebrating AZADI KA AMRIT MAHOTSAV on this ICONIC WEEK CELBRATION we are  
conducted vertual online webinar on "AVAID THE USE OF SINGLE USE PLASTICS".

Shri. Ram Prasad, Environmentalist and co-founder, "Friends of Lakes", Bengaluru and
Dr. Shakti Singh Chauhan, Director IPIRTI, delivered the lecture in the webinar.

