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Utilisation of nano technology to develop better and improved wood panel products
Nano particles applications in the different industrial segment is a latest trend. Wood-based panels
industry is also using the Nano technology in many ways. Utilization of natural and synthetic
nanoparticles as reinforcement in the wood-based panels to develop new and improved materials
with significant functions, physical and chemical properties. Let it be development of lightweight
and high strength composites; Nano preservative mixed with resin or surface coatings every possible
manner wood based panel industry is using nano technology. IPIRTI also working to develop low
formaldehyde emitting particleboard by nano particle reinforcement or by using carbon nano tubes
(CNT) to improve physical and mechanical properties, Preparation of fire retardant block board, fire
resistance bamboo strand lumber (scrimber) using different nano chemicals, analysis of nano coating
as fire retardant on wood panel products reinforced with different concentration of nanoparticles etc.

The complete details are available in IPIRTI Research Reports: RR 230- Development of low
formaldehyde emitting particle board by nano particle reinforcement; RR 218- Development of
particle board using carbon nano tubes (CNT) to improve physical and mechanical properties. RR
215 -Study on the effect of nanoparticles on fire resistance and smoke suppression properties of
bamboo strand lumbar. RR. 210- Preparation of block board with fire retardant nano chemicals etc.
Please contact: IPIRTI, Bengaluru for complete reports

Application of nanotechnology in wood-based products industry: A review
Wood-based industry is one of the main drivers of economic growth in Malaysia. Forest being the source
of various lignocellulosic materials has many untapped potentials that could be exploited to produce
sustainable and biodegradable nanosized material that possesses very interesting features for use in woodbased industry itself or across many different application fields. Wood-based products sector could also
utilise various readily available nanomaterials to enhance the performance of existing products or to create
new value added products from the forest.This review highlights recent developments in nanotechnology
application in the wood-based products industry. Full paper is accessible at https://nanoscalereslett.
springeropen.com/articles/10.1186/s11671-020-03438-2

Developing environmentally friendly wood composite panels by nanotechnology
Nanoscience and nanotechnology provide numerous opportunities for enhancing the properties of wood
composites. Formaldehyde emissions from wood composites are of great importance because of their
negative impact on human health. Developing low formaldehyde-emitting particleboard and plywood
panels as environmentally friendly composites by nanotechnology was the object of this study. The urea
formaldehyde and melamine urea formaldehyde resins that were used to produce particleboard and
plywood panels, respectively, were reinforced with various nanomaterials at different loading levels.
Formaldehyde emission tests were carried out according to standard TS 4894 EN 120. The results
acquired in this work indicated that nanomaterial reinforcement significantly affected the formaldehyde
emission properties of the particleboard and plywood panels. Formaldehyde emissions of the composite
panels decreased after reinforcement with nanoSiO2, nanoAl2O3, and nanoZnO materials at proper
loading levels. Therefore, using nanotechnology, it is possible to produce environmentally friendly wood
composite panels with low formaldehyde emissions. Full paper is available at https://bioresources.cnr.
ncsu.edu/wp-content/uploads/2016/06/BioRes_08_3_3590_
Candan_Akbulut_Devel_Environ_
Wood_Composite_Panels_Nanotech_ZC_3985.pdf
Schematic diagram of nano material incorporated composite panel manufacturing process

Recent developments in the performance of micro/nanoparticle-modified ureaformaldehyde resins used as wood-based composite binders: A review
With the world growing consciousness towards green, Mutha Industries, is the first of its kind to
introduce Urea-formaldehyde resins (UFs) for adhesives have attracted particular interest among other
thermosetting polymers applied in the broad area of wood panel technology. UFs are the most common
thermoset resins, typical of adhesives formed through polycondensation reactions, extensively applied
in the wood-based composites industry. Formaldehyde emission (FE) in UF resins-bonded wood panel
products is one of the main drawbacks of UFs resins. The increasing demand for eco-friendly products
requires a compelling drive towards the promotion of nano-particles science. Using various types of
nanoparticles with their interesting properties due to their large surface area and, occasionally, high

aspect ratios can improve the resin's desired properties. Nevertheless, various features of nano-enhanced
UFs resins, including the type of nanomaterials, their structure, and performance, which determine the
compatibility between UF resins and nanomaterials, should be investigated to guarantee high effectiveness.
This critical review, for the first time, emphasizes the importance of recent progress to improve the
target properties of UF resins such as mechanical properties, thermal and curing behaviour, and
formaldehyde emission in the presence of nanoparticles. These and different aspects of such engineered
resins are discussed, as well as evaluating their future perspectives. Using nanoparticles in liquid UF
polycondensates has the potential to significantly lower environmental and health hazards. This article
will also summarize the emerging new nanotechnology features for developing and adapting eco-friendly
UF-bonded composites. Full paper is accessible at   https://www.sciencedirect.com/science/article/
abs/pii/S0143749622000227?via%3Dihub

Characterization of nano particle added composite panels manufactured from Eastern
red cedar
IThe objective of this study was to evaluate properties of experimental particleboard panels manufactured
from Eastern redcedar (Juniperus virginiana L.) using silicone dioxide (SiO2) nanoparticles added
modified starch as a binder. Nine different types of panels were manufactured having nanoparticle
contents of 0%, 1%, and 3% at three density levels of 600, 700, and 800 kg/m3. Based on the findings in
this work, nanoparticle content above 1% in the panels adversely influenced their mechanical properties.
It appears that using nano added modified starch along with only 2% urea formaldehyde adhesive
resulted in accepted mechanical characteristics in the form of bending and internal bond strength of the
samples. Since no wax or other additives were used in panel manufacture, their dimensional stability
needs to be improved. Very low formaldehyde emission value of 0.07 ppm was determined for the panels
suggesting that such approach results in potential of manufacturing value-added composite products with
insignificant environmental and health concerns. Full paper is accessible at https://journals.sagepub.
com/doi/abs/10.1177/0021998317728110

Nanoparticles-based wood preservatives: the next generation of wood protection?
Wood is a natural material that presents a great variation of properties. Many treatments have been
developed in order to extend the service life of wood products. Nowadays, products with low toxicity
and economic viability are a challenge to researchers. Nanotechnology has been indicated as a solution
to this issue, since wood preservatives can be utilized in low concentration, promoting satisfactory
results in terms of protection with no color changes. The main goal of this review is to present
nanotechnology advances on wood protection. Self-cleaning surfaces, scratch and weathering resistance,
and biocides properties have been achieved through nanoparticles (NPs) applications. Studies evaluating
the performance of NPs from silver (Ag), boron (B), copper (Cu), zinc (Zn), zinc oxide (ZnO), zinc
borate (B2O6Zn3), and titanium dioxide (TiO2) on wood protections have reported promising findings.
Tests performed against termites, rot, mold and stain fungi, and UV degradation have demonstrated
that some biocides have their properties improved in nanoscale. Controlled release and encapsulation
technologies are another important matter once it can increase the effectiveness of wood treatments.
NPs risk assessment for human health and the environment are still incipient. Despite of that, some
products as nanozinc oxide (nanoZnO) and titanium dioxide (nanoTiO2) present encouraging potential.
NanoZnO and NanoTiO2 have been reported as promising antifungals, antibacterials, and antiviral
agents; beyond theirs biocides properties, low ecotoxicity impacts to the environment are expected.
Based on this review, we consider that wood treatments based on NPs may play an important role in
the next generation of wood protection systems. Full paper is accessible at https://www.scielo.br/j/
cerne/a/gmR3P8cnCJN3tnz4w3LJ4vJ#:~:text=In%20general%2C%20nanotechnologies%20
have%20the,penetration%2C%20retention%2C%20and%20leaching.
Improved durability of wood treated with nano metal fluorides against brown-rot and
white-rot fungi
Low-water soluble metal fluorides such as magnesium fluoride (MgF2) and calcium fluoride (CaF2) were
evaluated for decay protection of wood. Initially, the biocidal efficacy of nano metal fluorides (NMFs)
against wood destroying fungi was assessed with an in-vitro agar test. The results from the test showed
that agar medium containing MgF2 and CaF2 was more efficient in preventing fungal decay than standalone MgF2 or CaF2. These metal fluorides, in their nanoscopic form synthesized using fluorolytic solgel synthesis, were introduced into the sapwood of Scots pine and beech wood and then subjected to
accelerated ageing by leaching (EN 84). MAS 19F NMR and X-ray micro CT images showed that metal
fluorides were present in treated wood, unleached and leached. Decay resistance of Scots pine and beech
wood treated with NMFs was tested against wood destroying fungi Rhodonia placenta and Trametes
versicolor in accordance with EN 113. Results revealed that mass losses were reduced to below 3% in
wood treated with the combination of MgF2 and CaF2. It is concluded that NMFs provide full protection
to wood even after it has been leached and can be used as wood preservatives in outdoor environments.
Full paper is available at https://www.mdpi.com/2076-3417/12/3/1727/htm

Average mass loss caused by R. placenta and T. versicolor. A—Ethylene glycol, B—NaF (1
M), C—MgF2 (0.5 M), D—MgF2 (0.8 M), E—MgF2 + CaF2 (0.5 M). The horizontal line is
the mass loss cut-off at 3% for durability classification.

A. Training conducted
1.
Bamboo workshop
Two Days Workshop on "Understanding with Bamboo" was conducted on 6-7th September 2022 at
IPIRTI, Bengaluru. 28 architecture students, 2 faculties from REVA University, Benagluru and 2 working
architects attended the training course.

2.
One month plywood training course
IPIRTI Field Station Kolkata successfully conducted 22nd batch of one-month training course on
"Plywood Manufacturing Technology" from 10th of July to 10th of August 2022. Total Eight candidates
from different parts of India had undertaken the training in offline mode.
3.
IFS training programme
Three days Training Workshop for Indian Forest Service (IFS) Officers on “Advances in Wood Production
and Utilization” was organized at IPIRTI, Bengaluru from 1st to 3rd of August 2022. Total 12 IFS officers
from different cadres attended the training programme

4.
Short-term training course
Five days short term training course on testing of plywood and block board as per IS: 303, IS: 710, IS:
1328, IS: 4990 And IS: 1659 was conducted from 26-30th September 2022 for the persons nominated by
the Nawal Analytical Laboratories, Hosur
5.
Online workshop on "Intellectual Property Rights (IPR) & Patents and Design
filing
Indian Plywood Industries Research and Training Institute (IPIRTI) in association with Rajiv Gandhi
National Institute of Intellectual Property Management (RGNIIPM) has organized an online workshop
under National Intellectual Property Awareness Mission (NIPAM) "Intellectual Property Rights (IPR) &
Patents and Design filing" on 28th September 2022, 11.30 am to 12.30 pm for researchers, students,
academicians and other stakeholders etc. Shri, Nirmalya Sinha, Joint controller of patents and designs,
Rajiv Gandhi National Institute of Intellectual Property Management (RGNIIPM) delivered the key note.  
Total 145 participants attended the programme and benifited by the talk

B.
Industry visits to solve the floor level programme
IPIRTI scientists visited M/s DEC Industries Pvt Ltd, Hyderabad; M/s ARCl, Kolkata; Austin plywood
industries Ltd. Kolkata and M/s Century Plywood Industries Pvt Ltd, Birat Nagar, Nepal. To solve the
floor level problems faced in plywood production, Flash door manufacturing, quality maintenance and
improvement, resin manufacture in compliance with E1/E0 level and to provide guidance in testing
specifications.

C.
Independence day celebration
Staff & students of IPIRTI Bengaluru, Field Station Kolkata & Mohali Centre celebrated 76th Independence
Day with the theme Self-reliant Bharat. Dr SS Chauhan Director hoisted the National Flag and emphasized
on role of anusandhan for the progress of the country in coming years.

2. One month training course
IPIRTI Field Station Kolkata successfully completed 21st batch one month training course on "Plywood
Manufacturing Technology" from 25th of April 2022. Total eight candidates from different parts of India
had undertaken the training in offline mode.
D.
Covid-19 vaccination drive held at IPIRTI Bengaluru
On 12th August 2022 covid-19 booster dose vaccination drive was conducted at the IPIRTI, Bengaluru
premises for staff and PGDC students of IPIRTI.

E.
Dignitary visits
1.
Visit of director Kerala Forest Research Institute KFRI
Director Kerala Forest Research Institute (KFRI) Dr. Syam Viswanath and Dr. Seema Purushothaman,
Associate professor, Azim Premji University visited IPIRTI on 18.08.2022 to know about the work and
innovations of IPIRTI.

2.
Visit of DIGF (RT)
Shri Anand Kumar Prabhakar, Deputy Inspector General of Forests (RT) from the Ministry
of Environment, Forest & Climate Change visited the institute on 28th September 2022.

F.

Hindi Activities

जल
ु ाई-सितम्बर 2022, तिमाही के दौरान हिंदी गतिविधियां
श्री कैलाश चन्द्र लह
ु ार, प्रवर श्रेणी लिपिक ने दिनांक 11 जल
ु ाई 2022 से 23 अगस्त 2022
तक केन्द्रीय अनुवाद ब्यूरो, बेंगलूरू से प्रारं भिक अनुवाद प्रशिक्षण पाठ्यक्रम में प्रशिक्षण प्राप्त
किया।
दिनांक 06.09.2022 को राजभाषा कार्यान्वयन समिति की बैठक कार्यालय के सम्मेलन कक्ष
में आयोजित की। 23.09.2022 को हिंदी कार्यशाला और 14 से 29 सितम्बर 2022 तक हिंदी
पखवाड़ा मनाने का निर्णय लिया गया।.
अखिल भारतीय राजभाषा सम्मेलन
दिनांक 14 से 15 सितम्बर 2022 तक श्री अमित शाह, गह
ृ मंत्री, भारत सरकार की अध्यक्षता
में आयोजित द्वितीय अखिल भारतीय राजभाषा सम्मेलन सरू त (गज
ु रात) में हमारे दो वैज्ञानिक
डॉ. प्रदीप कुमार कुशवाहा और डॉ. मनीष रं जन ने भाग लिया।

हिंदी कार्यशाला
दिनांक 23 सितम्बर 2022 को हिंदी कार्यशाला का आयोजन किया गया जिसमें इपिर्टि बेंगलोर
और इपिर्टि फिल्ड स्टे शन, कोलकाता के 42 कर्मचारियों को डॉ. मालतेश मैलार (सहायक
निदेशक, राजभाषा), डीआरडीओ, बेंगलोर द्वारा "सरकारी कार्यालयों में राजभाषा हिंदी का प्रयोग
एवं प्रोत्साहन योजना" विषय पर प्रशिक्षण दिया।

हिन्दी पखवाड़ा
दिनांक 14 से 29 सितम्बर 2022
तक हिंदी पखवाड़ा का आयोजन
किया गया। हिंदी पखवाड़े के दौरान
सुलेख लेखन, प्रश्नोतरी, निबंध
लेखन, स्मृति जाँच, टिप्पण और
मसौदा लेखन और गायन आदि
प्रतियोगिताओं का आयोजन किया
गया तथा प्रथम, द्वितीय एवं तती
ृ य
स्थान प्राप्त करने वाले कर्मचारियों
को पुरस्कार प्रदान किए गए। श्रीमति
कृष्णा कुमारी एवं श्री सुदर्शन चिवाटे
को पारं गत पाठ्यक्रम उतीर्ण करने
पर प्रत्येक को 10000/- रुपये नकद
पुरस्कार दिया गया।
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NOTIFICATION FOR CAMPUS INTERVIEW ON 30th NOVEMBER, 2022
IPIRTI is a premier National Research & Training Institute in the field of plywood and
panel products with excellent laboratory and pilot plant facilities. The Institute has been
meeting the human resource needs of the growing plywood and panel product Industries
for various positions such as Production Managers, Quality Control Managers, Marketing
Managers, Team Leaders and Chemists. IPIRTI’s flagship one-year PG diploma course
in WOOD AND PANEL PRODUCTS TECHNOLOGY.
Campus interview for the successful trainees of 32nd Batch is scheduled on Monday
the 30th November, 2022 at IPIRTI Campus. Interested industry or organizations may
send a line of confirmation for their willingness to participate in the Campus Interview
by email at director@ipirti.gov.in. Any corrigendum to above notification, student’s
biodata and other information will be available at www.ipirti.gov.in. for further
information or clarification please contact Dr.Manoj K. Dubey, Joint Director (Phone:
080-30534004; Email: manojkumar@ipirti.gov.in) and Dr.V.K. Upadhyay, Training
Coordinator & Head SORIT Division (Tel. No. 080-30534049, E-mail: upadhyay@
ipirti.gov.in).

