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Dear Friends,
A warm greeting from IPIRTI Bengaluru!

• A report on
Industry-Institute
Meet
• Research report
➢ Development of low
formaldehyde emitting
particle board by nanoparticle reinforcement

In the midst of the second wave of the pandemic, we hope that
you are safe along with your family and the staff. Pandemic and
national crisis times are always challenging for the industry with
comparatively low production and market. However, this also
provides opportunity for maintenance of the machines and to
update with the technical and information relevant to the panel
industry.
An interactive meeting on “Future Course of Indian Plywood Industries Research
and Training Institute (IPIRTI)” was held under the chairmanship of President of
Federation of Indian Plywood and Panel Industry (FIPPI) and Chairperson of RAC
of IPIRTI Shri Sajjan Bhajanka on 19 March, 2021 through virtual mode. Key
officials from the major wood panel industry associations and plywood industries
Shri Jayadeep Chitlangia, Shri Rajesh Mittal, Shri Moiz Wagh, Shri Naresh Tewari,
Shri Subhash Jolly, and other distinguished members participated in the meeting.
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• Research updates
➢ Research progress on
formaldehyde emission
of wood-based panel
➢ Standards for
formaldehyde emissions in
USA, Europe and Japan.
➢ Technological performance
of formaldehyde free
adhesives alternatives for
particle board industries
➢ Due diligence on
timber products imported
from China

It was followed by an Inter-Ministerial meeting on “Future Course of IPIRTI Centre
at Mohali” held under the chairmanship of Director General of Forest and Special
Secretary (DGF&SS), MoEF&CC, Govt. of India on 6 April, 2021. Officials from
different Ministries of Government of India, Bureau of Indian Standard, State
Government of Punjab and Haryana and industry associations participated in the
meeting.
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In both the meetings, it was emphasized that IPIRTI should adopt proactive and multi
directional approach to interact with all the industries. The communication between
Institute and Industries need to be improved and IPIRTI should take steps to
disseminate the information available digitally.
Thus, we are pleased to introduce the First Issue of IPIRTI Bulletin covering the
technical, market and other information relevant to the panel industry and other
stakeholders. Please feel free to circulate it among your members or network. You
may also provide the feedback to improve the same.
Sincerely
Dr SS Chauhan, Director IPIRTI

Indian Plywood Industries Research and Training Institute
(An Autonomous Body of the Ministry of Environment, Forest and Climate Change, Govt. of India)
BENGALURU
www.ipirti.gov.in

Industry-IPIRTI Interactive Meet
19th March, 2021
An Industry-Institute interactive meeting on “Future Course of Plywood
Industries Research and Training Institute (IPIRTI)” was held under the
chairmanship of President of Federation of Indian Plywood and Panel Industry
(FIPPI) and Chairperson of RAC of IPIRTI Shri Sajjan Bhajanka on 19th
March, 2021 through virtual mode. Key officials from the major wood panel
Industry associations and plywood industries Shri Jayadeep Chitlangia, Shri
Rajesh Mittal, Shri Moiz Wagh, Shri Naresh Tewari, Shri Subhash Jolly, and
other distinguished members participated in the Meeting. In his opening
remarks Chairperson mentioned that in the beginning IPIRTI had very limited
scope and was mainly focusing to plywood industries but now the scope has
been widened and included areas such as MDF, particle board, bamboo
composites, housing etc. It is opined that Institute plays vital role in
Standardization as Director IPIRTI is a chairman for CED 20 and other
scientists are members in different committees of BIS. The industry members
remarked that, IPIRTI should adopt proactive, multi directional approach to
interact with all the industries which may bring revitalize its working area and
increase revenue. It was suggested to more and more industries should
subscribe to IPIRTI membership and Institute should facilitate more factory
visits by scientists. Industry members presented their views on the functioning
of IPIRTI and its relevance to the Industry.
Following were the major outcomes of the meeting :
•

•

•

•

•

Membership fee of the IPIRTI may be revised in the current context. It
may be increased category wise i.e. small, medium and large. The lifemembership may be abolished.
The communication between Institute and Industries also need to be
improved and IPIRTI should take steps to disseminate the information
available to industry. Scientists should visit more frequently to industries
to solve floor level problems.
IPIRTI to bring in new ideas and innovations relevant to the Industrial
requirements and take-up short-duration time bound projects in
association with the industries.
Publishing periodic online research updates including latest articles and
write ups should reach all the industries irrespective of
members/nonmembers.
Institute’s website should be open source, more informative and updated
regularly with latest developments.
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Research Report
Development of low formaldehyde emitting particle board by nano-particle
reinforcement – Research carried out by IPIRTI
formaldehyde emission of wood composite panels due to their
formaldehyde-based resin content is a disadvantage in many
applications. The main goal of the modern adhesive industry is
to compromise these needs and produce effective urea
formaldehyde resin with very low, if no zero, formaldehyde
emission. The use of nanotechnology has been advocated to
have a great importance in overcoming the issue of
formaldehyde emission from particle boards and plywood.
Research team of Dr Ranjana Yadav and Ms. Sujata D of IPIRTI
has carried out an extensive study on the effect of nanoparticle reinforcement on formaldehyde emission in particle
boards. The study was carried out with the objectives of
optimizing the adhesive formulation with incorporation of nano
particle for low formaldehyde emission in the manufacture of
particle board, preparation of particle board panels and
evaluation of physical, chemical and mechanical properties as
per the relevant standard. In the research, Wollastonite, silica
and Montmorillonite were used as the nano-particle and added
in different concentrations in the resin. Particle boards of
density 750-800 kg/m3 using poplar wood species were
manufactured and tested.

The study revealed that the formaldehyde emission
decreased when loading level of nano-particles
increased up to 1.5 % in Silica and K10 and up to 2
% in Wollastonite. Nano SiO2 can react with an
active group of urea formaldehyde. Consequently,
nano SiO2 can absorb free formaldehyde from
adhesive. Hydrogen bonding is believed to be
involved in the interaction between urea
formaldehyde and SiO2.
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The physical and mechanical properties, and formaldehyde content values of particle boards with nanoparticle
modified resin systems are given in the following tables. Particle board panels were cut to size and evaluated
for the physical and mechanical properties as per IS 3087. The formaldehyde content was determined by
perforator method as per IS 13745:1993 “Method for determination of formaldehyde content is particle board
by extraction method”. The method involved boiling of the specimen in toluene, collecting the driven off
formaldehyde in water and analysing by iodometric method.
Table : Physical and mechanical properties of particle boards

Table : Formaldehyde content in particle boards

The complete details are available in IPIRTI
Research Report No. 230 “DEVELOPMENT
OF LOW FORMALDEHYDE EMITTING
PARTICLE BOARD BY NANO PARTICLE
REINFORCEMENT” by Ranjana Yadav,
Sujatha D published in 2021. Please contact,
Director, Indian Plywood Industries Research
and Training Institute, Bengaluru.
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Research Updates
Research progress on formaldehyde emission of wood-based panel
Formaldehyde emission is one of the major concerns in wood-based panel products as
most of the industries use formaldehyde base resin systems. A great deal of attention is
being paid by the researchers on this issue during the last decade. The major
sources of formaldehyde emissions are mainly categorized from formaldehyde
compound in wood material, residual free formaldehyde of the resin which is
unreacted formaldehyde released by the structural degradation of the wood-based
panel used. Among them, the unreacted free formaldehyde in the panel is the major
concern at it is the main source of indoor air pollution and have serious health
implications to users. Because of the health hazard associated with formaldehyde
emission, many countries have established the formaldehyde emission requirements
and testing methods of formaldehyde emission from wood-based panel.
A comprehensive review on research progress on formaldehyde emission of woodbased panel has been published by Prof. Sheldon Shi, University of North Texas, USA
and his team in the International Journal of Polymer Science. The article has provided
information about different standards being followed, for determining the
formaldehyde emission from wood-based panels, in USA, Europe, Japan and China.
Formaldehyde emission is the amount of formaldehyde released from wood-based
panels to a certain volume of air or a certain amount of water within a specified period
of time, which is always tested by using chamber or desiccator method. The article also
deliberates on the factor affecting the formaldehyde emission from the panels. The
complete article can be downloaded from
https://www.hindawi.com /journals /ijps/2018/9349721.

Standards for formaldehyde emission in USA, Europe & Japan
Standard

Grade

Formaldehyde
Emission Standards
for Composite
wood (USA)
EN13986 (Europe)

JIS A 5908 and 5905
(Japan)

E1
E2
E1
E2
E1
E2
F****
F***
F**

Limit

Application

≤0.05 ppm
≤0.09 ppm
≤0.11 ppm
≤0.13 ppm

Hardwood Plywood
Particle board
MDF
Thin MDF (≤ 8 mm)

≤ 0.10 ppm
> 0.10 ppm
≤ 3.5 mg/m2h
>3.5 ≤ 8.0 mg/m2h
≤ 8.0 mg/100 g
>8 ≤ 30.0 mg/100g

Plywood, PB, MDF

≤ 1.5 mg/L
≤ 0.5 mg/L
≤ 1.5 mg/L

Plywood, PB, MDF

Test method
Chamber
(ASTM D6007-02 for small
chamber & ASTM E1333-10
for large chamber)

Chamber (EN 717-1)
Gas Analysis (EN 717-2)
Perforator (EN 120)
Desiccator
( JIS A 1460)
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Research Updates
Technological performance of formaldehyde free adhesives alternatives
for particle board industries
In view of potential and stronger future restrictions of formaldehyde use, appropriate
alternatives to substitute formaldehyde-based adhesive systems such as urea
formaldehyde would have to be developed and implemented in the wood processing
industry. Prof Konneth and his team from Austria presented a critical appraisal of
formaldehyde-free adhesive systems for particulate wood composites production. The
core of the review is an assessment of the individual adhesive systems based on selected
technological (product and process) parameters relevant for wood-particleboard
production. Based on the data, the potential of these adhesive systems has been
evaluated to identify suitable alternative adhesives having a certain probability to meet
the requirements of a large-scale processing industry sector. There are many challenges
to overcome to replace formaldehyde. Except for pMDI-based systems, most of the
alternative adhesives are considerably less reactive, which would result in dramatically
higher production costs. Furthermore, the availability of most components proposed to
produce alternative adhesives are currently not available in the necessary quantities.
Moreover, toxicological investigations on alternative systems are still missing. As several
components replacing formaldehyde are also toxic or hazardous to different extents, it
cannot be guaranteed that the individual proposed alternative adhesives are safer during
processing and service life compared to conventional systems. Due to the nature of the
organic material wood, particleboards will always release a certain amount of
formaldehyde, even when produced with formaldehyde-free adhesives. The article is
available at https://www.sciencedirect.com/science/article/pii/S0143749619300946.

Due diligence on timber products imported from China
Timber Trade Federation (TTF), the voice of the United Kingdom Timber Industry,
recently (September 2020) has carried out a study on “Due Diligence on timber products
imported from China” as the China is one of the largest suppliers of plywood and flooring
products to TTF members. Since China is the largest importer of timber in the world
and faces increasing pressure to address its influence on illegal logging around the
world, due to its growing demand and export of wood and wood products. European
Union Timber Regulation (EUTR) requires timber industry importing wood from China to
assess the specific risk areas in order to determine whether a product carries any nonnegligible risks of being from illegal sources.
The report brings out risk factors for Chinese timber products. In the study, factors like
species level risks, supply chain level risks, unreliable documentations, mixing and/or
substitution with illegal timber species, issues with certification, etc. have been
highlighted. Three case studies have been presented on due diligence (DD) on timber
products representing good, poor and bad systems adopted by three industries operating
in the UK. The complete report can be accessed at https://ttf.co.uk ›wp-content›uploads›
2020/10.
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Short Term Trainings @ IPIRTI
IPIRTI undertakes and organizes training programmes in different
disciplines for different target groups ranging from the level of technicians to
managers on sponsorship basis and also for national and international
students. By organizing several short term training courses, the Institute is
continuing to draw attention of several small and medium scale enterprises.
Various Short term vocational training courses are conducted for technical
personnel from industry to upgrade their skill in the specialized field of
interest such as veneer peeling, resin manufacture, panel/sheet
manufacture, testing and standardization as well as specific training in the
mode of transfer of technologies.
Short term courses are also conducted at IPIRTI Field Station, Kolkata and
Mohali on topics related to manufacturing and testing of wood and wood
based panel material.
For further information please visit
http://www.ipirti.gov.in/shorttermcoursebangalore.html

Product Testing @ IPIRTI
Product testing is an important activity aiming at production of quality products by the Industry and helping
consumers, including Government organizations in checking quality of goods purchased. IPIRTI is one of
the specialized laboratories recognized by BIS for testing of wood and composites from wood and other
lignocellulosics. BIS is using the services of the Institute for issue/renewal of license for panel products to
wood based industries. Mechanical testing lab and Chemical lab of all threes centers of IPIRTI got NABL
accreditation as per ISO/IEC 17025. The Institute has specialized testing on Fire Rating of Doors and
Formaldehyde emission as per the National and International standards.
For further information on testing and testing charges please visit
http://www.ipirti.gov.in/testingcharges.html
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