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R&D HIGHLIGHTS
Dioxin – Most Dangerous Chemical Ever Produced
Anbu Munusamy and Team at CSIR-NIIST
Theirs is a family of toxic chemicals so
widespread that noone can escape
exposure. These unintentionally produced
chemicals can disable the immune system
even at low doses, induce cancer and
other diseases, and even cross the
placental barrier to disrupt embryonic
development. These chemicals feature in
the United Nations Environmental
Programme (UNEP)’s recently updated
list of Persistent Organic Pollutants
(POPs). Their measurable effects on
human beings and the environment are
so worrisome that the signatories across
the globe are expected to recommend tight
future control measures on these
chemicals. Meet the “dioxins”.
Dioxins refer to the group of
persistent chlorinated chemical
compounds, polychlorinated dibenzodioxins (PCDD), which share certain
similar chemical structures, properties and
biological characteristics, including
toxicity. Generally, the term dioxin is used
in the broader sense and also includes the
closely related polychlorinated
dibenzofurans (PCDF) and coplanar
polychlorinated biphenyls (PCB). Several
hundred of these compounds or
congeners exist, of which 29 are
considered by the World Health
Organization (WHO) to have significant
toxicity.
The general formulae for PCCD and
PCDF are presented in Figure 1; numbers
1-9 indicate the possible positions of the
chlorine atoms. The general formulae for
PCB is presented in Figure 1; numbers 26 (2’-6’) indicate the possible positions
of the chlorine atoms at ortho(o),
meta(m) and para(p) positions,
respectively.

Basic chemical structures of PCDD, PCDF and PCBs

These chemicals, falling under the
UNEP’s POP category, share the
following common characteristics:
 Toxicity: POPs are toxic, causing
adverse health effects, such as birth
defects, damage to immune and
respiratory systems and critical
organs.
 Persistence: POPs resist breakdown
by natural processes and remain in
the environment for many years.
 Long-Range Transport: POPs
released in one part of the world can
travel far from their original source
via wind, water and, to a lesser extent,
migratory bird species.
 Bioaccumulation: POPs are readily
absorbed in fatty tissue and
accumulate in the body fat of living
organisms; these substances become
more concentrated as they move up
the food chain.
Dioxins are not metabolized by
human body and hence there exists no
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defense mechanism against them. Dioxins
can cause a number of health problems
like cancer, hormone disruption, birth
defects, low birth rate, miscarriages,
infertility, endometriosis, diabetes,
learning disabilities, nervous system
damage, hyperactivity in children, short
term memory, immune system damage,
asthma, allergies etc. It is also a concern
that dioxins are passed on to the baby if
the lactating mother is exposed to it. A
recent research paper says: “Impaired
neuronal connectivity due to dioxin
exposure is a common feature of a number
of conditions, including autism spectrum
disorders.”
The risk is greatest in developing
countries where the use of POPs in
tropical agriculture has resulted in a large
number of deaths and injuries. In addition
to other exposure routes, worker
exposure to POPs during waste
management is a significant source of
occupational risk in many countries.
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Short-term exposure
to
high
concentrations of certain POPs has been
shown to result in illness and death.
Since dioxins occur as complex
mixtures of congeners in most
environmental media (air, water, soil), the
concept of toxic equivalents (TEQs)
has been developed. This concept
allows the toxicity of a complex mixture
to be expressed as a single number.
Available animal-based toxicological data
have been used to generate a set of
weighting factors, each of which
expresses the toxicity of a specific
congener relative to an equivalent mass
of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD), the most studied and most toxic
PCDD. Multiplication of the mass of the
congener by its weighting factor (or toxic
equivalents factor, TEF) yields the
corresponding toxic equivalent for a given
congener (TEQ) in a mixture.
CSIR-NIIST and POP Research
The objective of Dioxin Research Unit on
Persistent Organic Pollutants (POPs) is
to protect human health and the
environment from the effects of POPs.
The Stockholm Convention and
Government of India sets out a range of
control measures to reduce and, where
feasible, eliminate POP releases, including
emissions of unintentionally produced
POPs. POPs are hazardous and
environmentally persistent substances
that can be transported between countries
by the earth’s oceans, atmosphere and
migratory species.
The substances bioaccumulate and
have been found in the fatty tissues of
humans and other animals. Being fatsoluble pollutants, human beings can also
be exposed to dioxin through
accumulation and magnification of the
dioxin congeners through the food chain.
Our group investigated the levels of dioxin
congeners in hen eggs collected from the
AUGUST 2012

Eloor industrial area in Kerala to assess the
potential of human exposure through this
exposure pathway.
The congener pattern shows the
presence of 2,3,7,8-Tetrachloro dibenzop-dioxins (2,3,7,8-TCDD), 1,2,3,7,8Pentachloro dibenzo-p-dioxins (1,2,3,7,8PCDD), 1,2,3,4,7,8-Hexachlorodibenzop-dioxins (1,2,3,4,7,8- HxCDD),1,2,3,4,
6,7,8-Heptachloro dibenzo-p-dioxins
(1,2,3,4,6,7,8-HpCDD), Octachloro
dibenzo-p-dioxins (OCDD), 2,3,7,8Tetrachloro dibenzofurans (2,3,7,8TCDF),
1,2,3,7,8-Pentachloro
dibenzofurans
(1,2,3,7,8-PCDF),
1,2,3,4,7,8-Hexachloro
dibenzofurans(1,2,3,4,7,8 HxCDF),1,2,3,4,
6,7,8-Heptachloro
dibenzofurans
(1,2,3,4,6,7,8-HpCDF) and Octachloro
dibenzofurans(OCDF) in all the samples
in the range of 2-15 pg/g of lipid weight
during 2008 and 3.12–18.2 pg/g during
2009. Comparatively higher furan level of
18.2 pg/g at the Kuzhikandam creek, the
canal that receives mixtures of waste
from various industries, suggests that
industrial pollutants are contributing to the
dioxin in the food chain.
Industrial development in the country
in the past forty years has led to a variety
of negative implications for the environment. The POP problem is very significant
under the current Indian conditions.
There are still a number of localities
highly contaminated by polychlorinated
dibenzo-p-dioxins and dibenzofurans and
other new POPs. India has a very poor
tradition with respect to inventories of
POPs emissions and their assessment in
various environmental components. Also,
there is a lack of broader understanding of
this problem both from the side of
the Ministry of Environment as well as
from other departments, state and local
authorities, industry, and the general
public. These substances are often the
subjects of various rather speculative
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campaigns not always based on a serious
understanding of the problem.
Hence, NIIST established the
Dioxin Research Unit with the following
vision:
 To conduct scientific and engineering
evaluations and develop knowledge
base to support India’s Persistent
Organic
Pollutants
(POP)
Programme
 To build up a comprehensive database
for research and development in
hazardous chemicals management
 To provide technical advice and
services to industries, government
departments and the general public
on POPs and Global Commons
 To be conscious of the need for
Global Action on POPs in terms of
innovative R&D
The following are a few milestones
in its research progress:
Dioxin Measurement from the
Emissions of Biomedical Waste
Incinerator, MoEF, Delhi
Responsibilities: Stack gas sampling
as per USEPA Method 23, analysis of
flue gas, ash and water from scrubber
for 17 congeners of dioxins and furans
as per method USEPA 8280a, calculation
of toxic equivalency factor as per WHO
standards and interpretation of dioxin
emission rate for the medical waste
incinerators.
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Dioxin Quantification and Performance
Evaluation of Plasma Based Waste
Destruction System, FCIPT-IPR,
Gandhinagar.
Responsibilities:Dioxin emission rate with
varying percentage of plastics and PVC
in waste loaded in the system. Reduction
of dioxin emission based on the residence
time and temperature maintained at the
primary and secondary chambers were
monitored through analysis of flue gas,
ash and water from scrubber for 17
congeners of dioxins and furans as per
method USEPA 8280a, and submitted to
FCIPT-IPR.

dioxin
sampling
at
representative sources and
estimate the annual release of
dioxins and furans.
Dioxin Quantification and
Performance Evaluation of
Plasma
Based Waste
Destruction System-II,
FCIPT-IPR, Gandhinagar.
Responsibilities: Dioxin
emission rate with varying
percentage of plastics and PVC
in the waste loaded in the
system. Reduction of dioxin emission
based on the residence time and
temperature maintained at the primary and
secondary chambers of new generation
plasma- based waste destruction system
will be monitored and submit the
observations to FCIPT-IPR.

A recent project on Development of
National Implementation Plan to
Analysis of Dioxins and Furans in
Implement Stockholm Convention in India
was carried out by CSIR-NIIST for five
Stack Emission of Waste Gas Thermal
Oxidizer
Plant,
Gujarat
Southern States (rest of the states by
CSIR-NEERI, Central Pollution Control
Fluorochemicals Limited, Vadodara,
Gujarat
Board, New Delhi). The inventory on dioxin
release showed an amount of 9000 mg
Responsibilities: Stack gas sampling flue
gas as per USEPA Method 23, analysis of Country Specific Issues
TEQ/year is released every year, which
flue gas according to the method USEPA According to the national inventory leads to accumulation in various matrices
8280a, Calculation of toxic equivalency compiled for unintentionally produced exposing humans to serious health threats
factor as per WHO and interpretation of POPs, hazardous waste and iron ore such as cancer, neural disorder and birth
dioxin emission rate for the waste gas sintering are the major industrial defects.
Hence, in view of the Stockholm
thermal oxidizer plant at GFL, Vadodara. contributors apart from uncontrolled open
combustion which must be the prime Convention, CSIR-NIIST is keen on taking
up challenging research on monitoring,
Development
of
National contributor if estimated systematically.
Implementation plan in
control and phase out
Uncontrolled Production and
Transportation
of dioxins and other
India as first step to
combustion use of chemicals
Miscellaneous
<1%
and consumes
process
<4%
implement the Stockholm
POP chemicals. A few
goods
<1%
Secondary Aluminium
Production of
<4%
dioxin related works
Convention on Persistent
production 3.11%
mineral products
Disposal/Landfill
2%
Organic
Pollutants
carried out are:
1%
Secondary
Heat and
power
Copper
1) dioxin monitoring
(Dioxins and Furans),
production
generation
UNIDO, Vienna
in medical waste
6 .2 4 %
6%
incinerator emissions,
Responsibilities: As the first
Iron and
steel
step
to
implement
2) dioxin monitoring
production
10 .2 6%
in emissions from
Stockholm Convention in
India, NIIST has been
waste gas thermal
oxidiser
plants,
assigned the responsibility
Iron and
sintering
of developing inventory on
3) dioxin level in
3 .7 2 %
milk and 4) dioxin in
Industrial and NonIndustrial sources of dioxins
eggs.
Medical waste incineration
3 .1 4 %
and furans available in South
Indian States to carry out
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TNF Polymorphisms Analysis Shows Possible Ethnic Variations in
Genetic Risk of Breast Cancer across Indian Population
Dr. Rituraj Konwar’s group at CDRI and collaborators
Breast cancer is the most frequent cancer
in women, ranking second after lung
cancer in mortality rates. In India, breast
cancer is the second most common
cancer in females and the most common
kind of cancer in women in the
metropolitan cities like Delhi and Mumbai.
A salient inheritable genetic factor causing
susceptibility to breast cancer is mutations
in the BRCA genes, which impair the
ability to repair DNA strand breaks.
However, it has been found that only a
small minority of breast cancer patients
develop the disease as a result of
inheritance of mutations in dominant
susceptibility genes like BRCA1 and
BRCA2. Rather, the concert of more
generic genetic factors and environmental
triggers appear to contribute to the
progression of breast cancer.
One such generic genetic factor could
be variations in genes coding for growth
factors that regulate proliferation of the
breast epithelial cells. Tumor necrosis
factors (TNFs) facilitate angiogenesis
(formation of blood vessels) by stimulating
endothelial cell proliferation and are also
involved in immune response. TNFs
represent the paradox of cancer: the same
molecules and functionality that maintain
normal functioning appear to cause
dysfunction in the diseased state. For
example, TNFα causes tumor death by
haemorrhage in many types of cancer at
high concentration, while increasing
tumor growth and progression at lower
concentrations. Mutations and genetic
variations in TNF genes may thus be
related to breast cancer susceptibility and
progression.
Genetic variations also appear to
AUGUST 2012

influence a woman’s risk of developing
breast cancer at different stages of her
fertility cycle. Moreover, these mutations
occur at different rates in ethnic groups,
further diversifying breast cancer
susceptibility and progression across
populations. While most studies have
reported lack of association between
TNFα (-308 G>A) polymorphism and
breast cancer, one study on Tunisian
population demonstrated a positive
association between the TNFα (-308
G>A) polymorphism and breast cancer
susceptibility.
We could find only four studies
reporting TNFβ (intron 1 + 252 A>G)
polymorphism, of which two reported
increased risk with the mutant genotypes,
while the other two studies reported no
association.

Experimental Design Used
in the Study
To disentangle these interrelated factors
and evaluate the potential role of TNF
polymorphisms in breast cancer, we
conducted a double case-control study on
selected genetic variations in breast
cancer patients from two ethnically
different Indian populations. Various
studies have established the IndoEuropean linguistic group is significantly
genetically distinct from the Dravidian
linguistic group. The polymorphisms
TNFα -238 G>A, TNFα -308 G>A and
TNFβ (intron 1 + 252 A>G) were selected
given their significant frequency and
association with breast cancer in other
studies.
Peripheral blood was collected from
the subjects, and genomic DNA was
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isolated from these samples. The allele and
genotype percentages for all the
polymorphisms were calculated and
analyzed for differences between cases
and controls using Chi-Square test.
Findings for the Indo-European
linguistic group: The allele and genotype
frequencies of all polymorphisms studied
were not significantly different between
cases and controls. Sub-group analysis
showed that allele and genotype
frequencies at TNFα (-308 G>A) did not
differ
significantly
between
pre-menopausal cases and all controls.
However, the allele and genotype
frequencies at this site differed marginally
between post-menopausal cases and
controls. Allele and genotype frequencies
at TNFα (-238 G>A) and TNFβ (intron
1 + 252 A>G) sites did not significantly
differ between any groups analyzed.
Findings for the Dravidian
linguistic group: The allele and genotype
frequencies at TNFα (-238 G>A) site
were significantly different between cases
and controls such that the mutant allele
or mutant genotype posed increased
cancer risk. The allele and genotype
frequencies at TNF- (-308 G>A) site
were significantly different between cases
and controls such that the mutant allele
posed increased cancer risk, and the
presence of mutant genotypes posed
marginally increased cancer risk.
Similarly, allele and genotype frequencies
at TNFβ (intron 1 + 252 A>G) were
significantly different between cases and
controls, and the presence of mutant allele
or mutant genotype posed increased
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Allele and genotype frequency at TNF- α (-238 G>A)
locus in south Indian population
Alleles

Cases (265)

Wild type allele (G)
473 (89.25)

Mutated allele (A)
57 (10.75)

Controls (237)

393 (82.92)

81 (17.08)

Comparison
χ2 = 8.47,
P = 0.003*

OR
0.584

95% CI
Lower
0.406

Upper
0.841

Genotype

Cases

Wild type (GG)
216 (81.5)

Mutated (GA+AA)
49 (18.5)

Controls

167 (70.5)

70 (29.5)

Comparison
χ2 = 8.44,
P = 0.003*

OR
0.5412

95% CI
Lower
0.356

Upper
0.821

*

Indicates statistical significant value at 95% level of confidence.
The values in bracket indicate percent.

Allele and genotype frequency at TNF-α (-308 G>A)
locus in south Indian population
Alleles

Cases (265)

Wild type allele(G)
498 (93.96)

Mutated allele(A)
32 (6.04)

Controls (237)

460 (97.05)

14 (2.95)

Comparison
χ2 = 5.44,
P = 0.01*

OR
2.111

95% CI
Lower
1.112

Upper
4.006

Genotype

Cases

Wild type(GG)
238 (89.8)

Mutated(GA+AA)
27 (10.2)

Controls

225 (94.94)

12 (5.06)

Comparison
χ2 = 4.59,
P = 0.03*

OR
2.127

95% CI
Lower
1.052

Upper
4.300

*

Indicates statistical significant value at 95% level of confidence.
The values in bracket indicate percent.

cancer risk. Sub-group analysis showed
that allele and genotype frequencies at all
the three polymorphic sites were
significantly different between pre-

menopausal cases and controls such that
the presence of mutant allele or genotype
posed increased pre-menopausal cancer
risk. However, neither TNFα (-238 G>A)
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nor TNF α (-308 G>A) was associated
with post-menopausal breast cancer risk
as evident from non-significant difference
between the postmenopausal and the
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Allele and genotype frequency at TNF-β (intron1+252 A>G) locus in south Indian population
Alleles

Cases (265)
Controls (237)

Wild type allele (A) Mutated allele (G)
404 (76.22)
126 (23.78)
396 (83.54)

Comparison
χ2 = 8.28,
P = 0.004*

OR
1.583

95% CI
Lower
1.156

78 (16.46)

Upper
2.168

Genotype

Cases

Wild type (AA)
159 (60.0)

Mutated (GA+GG)
106 (40.0)

Controls

167 (70.5)

70 (29.5)

Comparison
χ2 = 6.02,
P = 0.01*

OR
1.590

95% CI
Lower
1.096

Upper
2.306

*

Indicates statistical significant value at 95% level of confidence.
The values in bracket indicate percent.

control group. In contrast to other
polymorphisms, the allele frequency at
TNFβ (intron 1 + 252 A>G) site was
significantly
different
between
postmenopausal cases and controls such
that presence of the mutant allele posed
marginally increased cancer risk.
However, the genotype frequency at this
site did not differ significantly between
post-menopausal cases and controls.
Allele and genotype frequencies are
followed by percent values in parenthesis.
*
Indicates statistical significant value at
95% level of confidence.

Discussion
This study provides important evidence
of ethnic differences leading to different
breast cancer association status. Analysis
of 902 individuals from Indo-European
and Dravidian linguistic groups

AUGUST 2012

surprisingly revealed two completely
different scenarios of breast cancer
association status. TNF polymorphisms
studied here appear to display association
in an ethno-specific manner such that the
major and minor allele frequencies in the
Indo-European group do not associate
with breast cancer risk while they
associate strongly in the Dravidian group.
Our key finding can be summarized
thus: the presence of three
polymorphisms could increase the risk of
premenopausal breast cancer in the
Dravidian group. This finding has policy
implications: Dravidian women,
particularly at pre-menopausal stage
should be screened for these
polymorphisms to evaluate their breast
cancer risk. Establishing their
susceptibility status can make vulnerable
populations aware of their risk, aiding
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prevention and early detection of this
disease.
Published article citation: Pooja S., Francis A.,
Bid H. K., Kumar S., Rajender S., Ramalingam
K., Thangaraj K. and Konwar R. (2011) Role of
ethnic variations in TNF-alpha and TNF-beta
polymorphisms and risk of breast cancer in India.
Breast Cancer Research and Treatment.
126:739–747.

Errata
In the May 2012 issue
(Vol. 62. No. 9 & 10) of
CSIR News, on page 117, the item
on “National Metallurgists’ Day
Award for CSIR-NGRI Scientist”
may please be read as: “National
Metallurgists’ Day Award for
CSIR-CGCRI Scientist”. The
error is regretted.
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Bio Jet Fuel at CSIR-IIP Hydroprocessing Lab
The Hydroprocessing Lab at CSIR-Indian Institute of Petroleum (IIP)
Dehradun has developed a catalyst and single-step process for the
production of biojet fuel from plant oil sources. The biojet fuel produced
is a drop-in fuel and meets most of the specifications including freezing
point, stability test, gum content etc. The process can be easily
implemented in the current refinery infrastructure without any
modification. Moreover, the byproducts of the process are green
gasoline, green diesel and this makes the process even more marketable.
Bio-based sources are carbon neutral and require lesser investment as
they can be fitted into our current refineries.
The catalyst is tailor-made by CSIR-IIP and the process conditions
are so tuned that plant-oil triglycerides are hydrodeoxygenated,
selectively hydrocracked and hydroisomerized to get the desired range Production of biojet developed by Hydroprocessing lab (CSIR-IIP) in
single and two steps from vegetable oil
of the products. Catalyst life study by continuous plant operation is
going on at CSIR-IIP. The catalyst can be regenerated and resulfided
for reuse, which makes the process more viable. Bulk production of the biojet fuel on the existing pilot-plant is going on
smoothly for real-time engine testing; 15 liters of biojet has already been supplied in two batches to IOCL and HPCL for further
testing. Large-scale pilot is currently in operation where almost 4-6 litres of jet per day could be produced.
Being single step, the jet cost would be cheaper than the cost of Bio-Jet in current market. The International Air Transport
Association (IATA), which represents 93% percent of the world’s carriers, aims 10% of its fuel from renewable sources by
2017 and Airbus expects 30% biojet blend by 2030. This leads us to expect that the catalyst has great future in aviation if this
process is commercialized.

Agreement Signed Between CGWB and CSIR-NGRI for
Aquifer Characterisation using Advanced Geophysical Techniques in
Representative Hydrogeological Terrains in India
An agreement was signed between Central Ground Water
Board (CGWB) and CSIR-National Geophysical
Research Institute (NGRI) for carrying out Aquifer
characterisation using advanced geophysical techniques
in representative hydrogeological terrains in India on
21 May 2012. The occasion was graced by Mr Pawan
Kumar Bansal, Hon’ble Union Minister of Water
Resources and Parliamentary Affairs and Mr Vincent H.
Pala, Hon’ble Minister of State for Water Resources
and Minority Afffairs. Shri D.V. Singh, Secretary Water
Resources and Prof. S.K. Brahmachari, DG-CSIR were
also present on the occasion. The agreement was signed
by Dr. S.C. Dhiman, Chairman, CGWB and Professor
Mrinal K. Sen, Director-NGRI. This project will carry
out pilot aquifer mapping projects in six representative
areas in five states, and will set the methodology for
carrying out aquifer mapping for the entire country.

Mr Pawan Kumar Bansal, Hon’ble Union
Minister of Water Resources and
Parliamentary Affairs addressing the gathering

Prof. Mrinal Kanti Sen, Director, NGRI
(left) and Dr. S.C. Dhiman, Chairman,
CGWB (right) signing the contract
document

Dr. S.C. Dhiman, Chairman, CGWB and
Prof. Mrinal Kanti Sen, Director, NGRI
exchanging the signed contract documents in the
presence of Mr Pawan Kumar Bansal, Hon’ble
Union Minister of Water Resources and
Parliamentary Affairs
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R&D FACILITIES
Second Flight of the Indigenous Wankel Engine
accomplished by CSIR-NAL
The second test flight of the indigenous
55 HP Wankel Rotary Combustion Engine
was carried out on 20 June 2012 on the
Aeronautical Development Establishment’s (ADE) NISHANT UAV at Kolar
airfield. The engine was the second
flight-worthy prototype delivered to ADE
by CSIR-NAL.
The flight took off at 1430 hrs in the
afternoon and climbed to an altitude of 1.9
km. The total mission duration was 1 hour
45 min. The UAV was recovered safely
after the successful mission at the intended
place at the dried-up Muduvadi Lake. The
event was witnessed by key personnel: Dr
V.K. Saraswat, Scientific Adviser to Raksha
Mantri, DG-DRDO, Mr G. Elangovan, CC
R&D (Avionics & Aero), Mr P.S. Krishnan,
Director, ADE, Mr Shyam Chetty, Director,
NAL, Dr C.P. Ramanarayanan, Director,
VRDE and Dr K. Tamilmani, CE CEMILAC,

Regional Director, RCMA, and other senior
officers.
The indigenous engine development
programme originated from the DRDO
through the Vehicles Research and
Development Establishment (VRDE),
Ahmednagar, and was jointly designed and
developed by CSIR-NAL, VRDE, and ADE.
Under this programme the 55 HP Wankel
engine was developed for ADE’s NISHANT
UAV. NAL designed and developed the core
engine; VRDE and ADE were in-charge of
peripheral systems and flight-testing
respectively. As per the MOU, two
flight-worthy prototype engines were
delivered. The first engine was delivered
in January 2009 and completed a 40-minute
maiden successful flight on 31 March
2009. The flown engine underwent 20
hours and 10 hours of pre- and post-flight
tests respectively. The post-flight test

confirmed that the engine’s performance
was matching with the pre-flight
performance.
The Wankel engine is the first of its
kind totally designed and developed in the
country. Very few countries in the world
have the capability to develop and master
this technology. The engine was cleared for
flight after rigorous ground endurance test
runs. A provisional flight clearance for the
indigenous prototype engine was given by
the certifying agency, RCMA that comes
under CEMILAC. The engine performed
very well in the flight, meeting all the
requirements of the Air Vehicle.
These types of engines are used for
powering smaller air vehicles and also in
the automotive sector (Mazda and Racing
Cars), out-board motor for boats and other
industrial applications, in particular, for
power generation, typically up to 80 kW.

IT Hub Inaugurated at CSIR-NIO
Prof. P. Seshu, Head of CSIR-CMMACS inaugurated CSIR-National Institute of
Oceanography (NIO)’s IT Hub on 29 June 2012. This consists of a Tier-III compatible
level infrastructure to accommodate twelve full-size server racks and two network
racks. All server racks are powered from two independent 60 KVA uninterruptible
power systems (UPS). Spare data cable tray is installed to meet the future
communication cable routing.
It is also equipped with three precision air conditioning units, each having 8 TR
sensible load capacity installed to work in 2+1 redundancy mode to maintain the
temperature and humidity in the server room. A building management system integrated
with modular environmental safety devices and air conditioning systems has been
installed to monitor the environmental conditions from a centralized location.
In addition, its safety and security system consists of addressable fire detection,
Novec 1230 gas based fire suppression unit, very early warning smoke detection
apparatus, water leakage detector, rodent repellent system, access control and CCTV
monitoring to enhance the automatic monitoring and control. The entire server room
is built with non-combustible or fire retardant quality materials to improve the safety.
It is expected that the infrastructure would provide service for the next ten years.

AUGUST 2012
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Prof. P. Seshu, Head of CMMACS inaugurating
CSIR-NIO’s IT Hub
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R&D FACILITIES/WORKSHOPS
Workshop on

Nanomaterials Research
Laboratory Inaugurated at CSIR-NAL
Prof. Samir K. Brahmachari, DG-CSIR inaugurated the
Nanomaterials Research Laboratory at CSIR-Nataional
Aerospace Laboratories (NAL) on 1 June 2012.
In recent years, nanostructured materials and coatings have
become a broad and multidisciplinary field of research with
many emerging applications. The division has undertaken
various activities related to nanoscience and technology. Some
of the frontier areas of research are: self-cleaning coatings,
superhard and supertough coatings, nanocrystalline metal and
composite thin films, nano-dimensional magnetic thin films,
corrosion protection coatings, coatings for biomedical
applications, solar selective coatings, sol-gel hybrid coatings,
nanopowders for engineering applications, etc. Surface
Engineering Division has created suitable infrastructure and
knowledge base to develop such nanostructured materials and
coatings using electrode/electrodeless deposition, sputtering,
sol-gel process, plasma based processes like nitriding, PECVD,
PIII, plasma spray, etc.
State-of-the-art advanced analytical tools are essential for
the development and enhancement of the functional properties
of the nanostructured materials and coatings. During the 11th
FYP, a large number of advanced tools such as: Field Emission
Scanning Electron Microscope (FESEM), X-ray Photo
Electron Spectrometer (XPS), Nano-scratch tester/
Nanotribometer, Particle Size Analyzer, Vibrating Sample
Magnetometer, Lithography, Atomic Force Microscope (AFM),
Magnetic Force Microscopy, Micro-Raman Spectroscopy,
Nanoprofilometer, Nanoindentation Hardness Tester, etc. have
been procured and commissioned in the newly constructed
Nanomaterials Research Laboratory (NRL) at CSIR-NAL.

Fungal Biotechnology at
CSIR-NCL

Prof Herrera delivering his talk

A one-day workshop on fungal biotechnology was jointly
organized by Maharashtra Academy of Sciences (MASc) and
CSIR-National Chemical Laboratory (NCL), Pune at
CSIR-NCL on 7 May 2012. About one hundred and twenty-five
participants from R&D institutes and post-graduate colleges
attended the workshop. A few posters describing work in the
area of fungal biotechnology and the activities of MASc were
displayed. Dr M.V. Deshpande from Biochemical Science
Division of CSIR-NCL convened the workshop.
Fungi are the second largest group of species on the earth,
next to the insects. Out of an estimated 15,00,000 fungi species,
only about 70,000 are known. The fungi are used in various
biotechnological applications such as mushroom cultivation,
alcohol and citric acid production, bioremediation (of persistent
organic pollutants/pesticides), biocontrol, coal solubilisation,
etc. Fungal organisms like yeast Saccharomyces are well-known
models to understand human genome and genetic disorders.
Metabolic engineering is the new trend in fungal biotechnology.
In the workshop three eminent speakers shared their experiences
in agriculture, human health care and industrial biotechnology.
Prof. Jose Ruiz Herrera, from CINESTAV, Mexico
delivered a talk on the Mockeries and morphogenesis of a
Mexican fungus. He compared the fungus to the Aztec god
Tezcatlipoca. Ustilago maydis, originally a Mexican fungus,
causes a disease called smut, causing greyish white swellings
that rupture to expose a black spore mass in the corn. Similar
types of smut disease are seen in wheat, sorghum, onion,
sugarcane and others. Interestingly the infested corn cob fetches
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5-6 times more money as it is a delicacy
and medicinally important too.
Huitlacoche, a Mexican corn dish, is
consumed by all strata of society which
can cure diarrhoea and stop haemorrhage
The National Institute of Oceanography commenced the PhD Programme in
too.
Oceanography under CSIR’s Academy of Scientific and Innovative Research (AcSIR)
Prof. Rajendra Prasad, School of
in 2011. As part of this programme every doctoral student has to undertake a societal
Life Sciences, Jawaharlal Nehru
project worth four credits. They would camp over a month at any rural area to
University, New Delhi gave a talk on
collect the data for the project after the first year of course work.
Multidrug resistance in human
The first batch of ten students from NIO is currently camping at Mayem Village
for over three weeks to study the health of the famous Mayem Lake. Their aim is to
pathogen: structure, function and
collect scientific data on lake water quality, pathogens, sediment characteristics,
regulation of Candida ABC transporters
ground water levels around the region etc., and compile a comprehensive technical
CDRI. Multidrug resistance is a common
report describing their findings.
occurrence due to widespread use of
The study is expected to provide not only useful information on the present
various antibiotics and the prolonged
condition of Mayem Lake, but also provide students an experience of living in the
treatment time required for most
rural area and interacting with the local community. It is hoped that this experience
diseases. Strategies to combat drug
will help students to focus their future research efforts for the benefit of rural India.
resistance may include blocking of the
This programme is a part of the much wider societal program of CSIR popuCDRI pump or to prevent its overlarly known as CSIR-800, directed to streamlining the scientific research and innoexpression responsible for drug
vations of CSIR towards the requirements of eight hundred million rural population
resistance.
of India. The students have been getting excellent support from locals and local
The final talk in the workshop was
administration to conduct this novel programme. The project is being supervised by
delivered by Prof. N.S. Punekar from IIT
Drs. V.K. Banakar and K. Sreekrishna, senior scientists of NIO.
Mumbai on Tools to manipulate
Aspergillus genome. Aspergillus niger
is a fungus with GRAS (Generally
Regarded As Safe) status and it produces
extracellular proteins in high amounts.
The acidogenesis was used a paradigm
to
explore
the
integrative
transformation of the fungus.
At the start of the workshop,
Dr S.S. Tambe, Secretary MASc gave a
(1)
(2)
brief introduction about the activities of
the Academy. He informed that the
Academy had organized several
workshops on topics such as plastics,
biodiversity, N1N1, next two decades of
chemistry, etc to celebrate the
International Year of Chemistry 2011.
Dr S. Radhakrishnan, VicePresident MASc made an announcement
(3)
(4)
regarding the organization of the
Maharashtra Science Congress, a stateFrom top left: (1) Bathymetric survey in Mayem Lake using shallow water multibeam sonar and GPS on
level mega-event. Dr C.V. Rode, a paddle boat (2) Well water sampling in the region of Mayem Lake (3) Selective media plates for identification
treasurer MASc, proposed the Vote of and culturing pathogenic bacteria in Mayem Lake water (4) Fixing the locations for sampling in Mayem Lake
Thanks to conclude the workshop.

CSIR-NIO Students at Mayem as
Part of CSIR 800 AcSIR Programme
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CSIR-NEIST Organizes Training Programme on

Banana Fibre Extraction

Left: Dr Tridip Goswami (extreme right), Head-CPP Division and Dr Dipul Kalita (second from right)
giving demonstration of the extraction process. Right: Participants undergoing hands-on training

CSIR-NEIST organized a special training
programme on extraction of fibre from
Banana pseudo-stem and its product
development during 23-27 April 2012. Ten
entrepreneurs from Manipur Small
Farmer’s Agri-Business Consortium
(SFAC) were trained in manual,
mechanical and chemical processes of
extraction of fibre from Banana pseudostem and product development.
CSIR-NEIST has developed a

process for extraction of fibres from
banana pseudo-stem for various
purposes. One of the major utilities
suggested is the production of ropes and
twines from the banana fibres. A variety
of ornamental items like dining mats,
children caps, wall hangings and
lampshades can be prepared.
The training programme included a
brief inaugural session that was held at
M.S. Iyengar hall on 23 April 2012. Dr

Pinaki Sengupta, Chief Scientist addressed
the participants. Others present in the
session were Mr P. Barkakati, Senior
Principal Scientist, CSIR-NEIST, Dr O.P.
Chakraborty, Senior Principal Scientist,
CSIR-CGCRI, Kolkata, besides
representatives from SFAC. The training
programme was conducted by Dr Tridip
Goswami, Senior Scientist and Dr Dipul
Kalita, Scientist at the Cellulose Pulp and
Paper Division.

CSIR-CLRI Organizes Programme for Implementing Emerging and

Sustainable Technologies for Kolkata Leather Industry
As part of CSIR-CLRI’s Programme for
Implementing Emerging and Sustainable
Technologies (PrIEST) in the Kolkata
leather industry, a lecture titled Chromium
Management: Looking into and beyond
Tanneries was held at the ILPA-Freya
Design Studio auditorium in CLC on

28 June 2012. This lecture was the
second in the series of lectures planned
under PrIEST. Dr. K.J. Sreeram from the
Chemical Laboratory, CLRI delivered the
lecture. Fifty-nine people from various
sections of the industry attended the
lecture.
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Mr. Arnab Kr. Jha, President, ILTA
welcomed the gathering. Mr. Jha’s
welcome speech was followed by a short
presentation by Dr. Dipankar Chaudhuri,
Head, RCED (CLRI), Kolkata where he
shared the information received from the
participants of the previous PrIEST
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the precipitating agent is
that it does not generate
Mg SO4 as a byproduct
and thereby eliminates
the problem of water
hardness
and
its interference in
subsequent
dyeing
process.
Dr.
Sreeram’s
lecture was followed by
an interactive session
with the audience. Prof.
Dr.
Dipankar
Chaudhuri,
Head,
RCED-CLRI,
Kolkata
Mr. Arnab Kumar Jha, President, ILTA
Sanjoy Chakraborty of
providing an update on PrIEST
delivering the welcome address
Govt. College of
Engineering and Leather
lecture and gave an update on PrIEST recycling after every ten cycles because Technology wanted to know the optimum
activities. Dr. Chaudhuri pointed out that of the accumulation of neutral salt in the pre-acidification pH required in direct
regeneration of standard tanning species system. The other notable option that Dr. recycling system for complete conversion
from the recovered chromium and reuse Sreeram discussed was the closed loop of cationic species into anionic form.
of the same in tanning of high-end leather alutan-BCS chrome tanning system. This Dr. Sreeram informed that a pH of
was the principal area of concern for the process not only reduces chromium 2.0 or lower would be sufficient. The
tanners in CLC.
discharge but also ensures significant speaker also touched upon the toxicity of
Dr. K.J. Sreeram described a number water economy.
aluminium ion in response to another
of chromium management options for
Dr. Sreeram informed the audience query from Prof. Chakraborty. Mr. Jamil
consideration of the Kolkata tanners. that both the systems passed the Ahmed, President, Calcutta Leather
Among the various options he highlighted, commercial trials carried out at KKSK Manufacturers’ Association asked why
direct chrome recycling system is the tannery, Chennai. Kolkata tanners may leathers in Kolkata show up the problem
simplest one, which reuses the waste actively consider both these systems for of Cr(VI) contamination more during the
chromium liquor as pickle bath after exploitation. Dr. Sreeram then moved on May-June period. Dr. Dipankar
pre-acidification. While this system saves to the mixed metal tanning system. He Chaudhuri, Scientist-in-Charge, RCED,
a lot of water and process chemicals, and explained
the
potential
of Kolkata felt that this could be attributed
uses the same conventional process for Cr-Zr and Cr-Fe tanning systems and
tanning, it calls for discontinuation of highlighted the considerable reduction of
chromium level in waste stream as their
main advantage. He also talked about
TANAID based pickle less chrome
tanning system which again can give the
tanners considerable savings in water
consumption. Dr. Sreeram also described
a semi-continuous chrome recovery
system where sodium carbonate or
sodium hydroxide could be used as a
precipitating agent. The main advantage
Mr. Jamil Ahmed, President, Calcutta
of this system over the conventional
Dr. K. J. Sreeram, Principal Scientist
Leather Manufacturers’ Association asking a question
chrome recovery system with MgO as
delivering the PrIEST lecture
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to exposure of dried leather to
sunlight for a longer period of time.
He argued that in presence of oxygen,
sunlight would oxidize the oil
components in dried leather into
peroxides and hydroperoxides, which in
turn would convert Cr(III) into Cr(VI)
under suitable pH conditions.
Mr. Susanta Mallick, General Secretary,
ILTA asked the speaker why Cr(VI) was
more mobile than Cr(III). Dr. Sreeram Mr. Susanta Mallick, Hon. General Secretary, ILTA
replied that at near neutral pH, Cr(III)
offering Vote of Thanks
ions would undergo aggregation/
polynucleation causing great reduction in Secretary, ILTA then proposed the Vote of
the mobility. Mr. Susanta Mallick, General Thanks.

Feedback was collected from the
participants at the end of the programme.
The feedback revealed that the lecture
was useful to the participants. The
participants felt that such lectures helped
them to remain updated about the
latest developments in the leather industry.
Four tanners requested additional
information on various chromium
management options and two tanners
sought demonstration of the same. On
behalf of the PrIEST organizing
committee, Kolkata centre of CSIR-CLRI
will take initiatives to provide the
requested support.

PrIEST Lecture on Latest Development in

Computer Aided Manufacture of Leather Goods
On 26 July 2012, the fourth lecture of
Programme for Implementing Emerging
and Sustainable Technologies (PrIEST)
was held at the Freya Auditorium at CLC,
Kolkata. The title of the lecture was Latest
Development in Computer Aided
Manufacture of Leather Goods. The
lecture was attended by about seventy
people from different sections of the
leather industry, particularly the leather
goods sector.
Before the programme started, a twominute silence was observed as a mark
of respect for the late Paresh Rajda, who
was the Regional Chairman of CLE and a
great patron of PrIEST.
Welcoming the gathering, Mr. Arnab
Kumar Jha, President, Indian Leather
Technologists’ Association emphasized
the need for joint efforts by different
organizations and briefly discussed the
application of CAD and CAM in the

industry in general, and leather industry
in particular.
Dr. Dipankar Chaudhuri, Scientist in
charge of Kolkata Regional Centre of
CSIR-CLRI, shared with the audience the
status of the various activities undertaken
by the centre based on the feedback
received from the participants. He
announced that the Kolkata centre of
CSIR-CLRI would arrange a
demonstration of pickle-less chrome
tanning process at its pilot tannery on 30
September and a special lecture on a
novel technology for turning tannery solid
waste in CLC into biofuel would be
organized under PrIEST on 30 August
2012.
Dr. Kaliappa Krishnaraj, Principal
Scientist in CLAD, CSIR-CLRI classified
leather goods into five broad heads. He
talked about the application of computers
in different areas of leather goods
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manufacture and briefly discussed
computer-aided design, computer-aided
manufacture, and application of
computers in product data management.
Dr. Krishnaraj elaborated on the
application of CAD in fashion designing
and pattern engineering, and explained the
functioning of pixel-based and vectorbased systems. He also illustrated
sketching, colour and texture filling and
micro draping, and showed with the help
of short video clippings how CAD could
be used to shorten the process time in
leather goods fabrication while expanding
the size range or designing a new style.
He highlighted the benefits of CAD and
provided valuable information on various
software and hardware available for the
purpose. He concluded his presentation
by highlighting the application of
computers in driving several machines
used in die-less cutting, sewing,
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embroidery sewing,
be extended to the
engraving and printing
Kolkata centre of CSIRfor leather goods
CLRI soon. Mr. Tabrez
fabrication.
also asked whether water
Towards the end, a
jet cutting could be used
brief interactive session
for cutting all types of
was organized. Mr.
leather including thin
Rungta of Balaji Export
and soft variety. Dr.
Corporation sought the
Krishnaraj replied that
speakers’ views on
three types of machines
possible replacement of
were in use in leather
labour force by CAD
cutting, namely, knife
and CAM systems
cutter (clicking), water
leading to further (From left) Mr. Susanta Mallick (General Secretary, ILTA), Mr. Arnab Kr. Jha (President, ILTA), jet cutter and laser cutter.
Dr. K. Krishnaraj (Principal Scientist, CLAD, CLRI) and Dr. Dipankar Chaudhuri
shrinking of employment
While knife cutting is
(Head, RCED, Kolkata)
opportunities.
Dr.
good for hard leather, the
Krishnaraj opined that the manpower product range and accept orders of much other two machines could be used for
issue would not be a hindrance for greater volume.
all types of leather, he added. Mr. Tabrez
introducing modern technologies. He felt
Mr. Mohammed Tabrez of Pioneer then asked whether CAM could be
that the reduced process time resulting Tanning Industries enquired about the used effectively for cutting defect-laden
from this new technology would provide opportunities available for training in CAD. leather. Dr. Krishnaraj replied that
the manufacturer with several advantages. Dr. Krishnaraj informed that CSIR-CLRI, it was difficult to use the cutting in
It would allow the manufacturer to Chennai had been offering training the same way on leather with more
respond more quickly to his customers’ courses on CAD in Chennai and the defects.
fashion demand, add versatility to his facility for running similar courses would

Mr. Susanta Mallick, General Secretary, ILTA
proposing the Vote of Thanks

After the interactive session, Mr.
Susanta Mallick, Honorary General
Secretary, ILTA concluded the
programme with a Vote of Thanks.
A section of the audience
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National Technology Day 2012 Lecture at CSIR-NGRI
The National Technology Day lecture was delivered by Dr. Chaitanyamoy
Ganguly, President, Cameco India, on Challenges of international
cooperation in nuclear energy in India on 11 May 2012. While tracing the
success story of the development of nuclear energy technology in India
from a humble beginning five decades ago to the advanced stage today,
Dr. Ganguly spoke on the positive aspects of nuclear energy and dispelled
several myths associated with it. Addressing the recent mishap at the
Fukushima Nuclear Reactor in Japan due to a 9.0 earthquake, he said that
nuclear reactors installed by India at present are much safer with alternative
safety mechanisms. Moreover, the conditions in Japan and in India are
very different, and the threat from earthquake and tsunami are minimal in
our country.
Dr. Ganguly explained the three-stage nuclear fuel cycle and addressed
the important issue of recycling technology that enhances the life of the
fuel several fold. He threw a challenge to the young scientists to come
forward and explore new uranium resources in the country since we have
to depend on other countries for its supply.
Dr. Ganguly also spoke of the pioneering efforts of the Indian scientists
in developing the Prototype Fast Breeder Reactors in the country. He hoped
that in future, a judicious combination of uranium with thorium would be
used as the country has abundant thorium resources. Finally, he spoke on
the very important issue of disposal of nuclear waste. He invited the earth
science community to contribute on this aspect of nuclear technology that
will greatly help our country and also provide leadership in the world
community. He ended his talk with a message that the nuclear technology
shall always be used for world peace and not the other way.

Above: Dr. Chaitanyamoy Ganguly delivering the lecture
Below: Chief Guest Dr. Chaitanyamoy Ganguly (left) receiving
memento from Prof. Mrinal K. Sen, Director, CSIR-NGRI

th

CSIR-IHBT Celebrates 29 Foundation Day
CSIR-Institute of Himalayan Bioresource
Technology (IHBT) celebrated its 29 th
Foundation day on 21 June 2012. Prof.
Samir K. Brahmachari, Director General,
CSIR and Secretary, Department of
Scientific & Industrial Research, Govt.
of India graced the occasion as the Chief
Guest and presided over the function. Dr.
Paramvir Singh Ahuja, Director-IHBT
welcomed the guests and presented the
Director’s Report 2011-12.
Prof. Deepak Pental, former VCDelhi University delivered the keynote
address entitled Are model species and

crop species two different
worlds of scientific
enquiry? Prof. Pental
explained the work carried
out by his group in
developing improved
variety of mustard. He
also emphasized that
transgenic crops can help
tackling the food security
Release of CSIR-IHBT Annual Report 2011-12
problem of the expanding
population of the country.
During the function Prof. Samir K. Annual Report 2011-12. A new variety of
Brahmachari released the CSIR-IHBT Kangra tea Him Sphurti developed by
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Prof. Samir K. Brahmachari inaugurating the Bamboo Museum

IHBT was released and handed over to
tea planters by Prof. Brahmachari.
Illustrating the characteristics of Him
Sphurti, tea expert Dr. R.K. Sud informed
that it flourishes 10-12 days earlier than
the commonly grown Kangra variety and
gave 25% higher yield with better aroma.
On the occasion, two books were
released by Prof. Brahmachari. The book
entitled—Padap Sukshm Pravardhan -Ek
Vyavharik Pustika focuses on
technicalities of tissue culture and the
other book entitled—Pushp Phasloan key

Prof. Samir K. Brahmachari laying the Foundation Stone of
the Extension and Academic Block

khati focuses on floriculture techniques
and post harvest management.
Prof. B.K. Mishra, Director, CSIR
Institute of Minerals & Materials
Technology, Bhubaneswar addressed the
august gathering and appreciated the
contributions made by the institute.
Delivering the presidential address,
Prof. Samir K. Brahmachari highlighted
the work done by the Council of Scientific
& Industrial Research in the area of
aviation, drug development and rural
development. He inspired the young

scholars and scientists and suggested that
they read the mandate of the institute,
which says that their work should be
focused on Himalayan bioresources.
On 20 June 2012, Prof. Samir K.
Brahmachari interacted with the scientists
and technical officers. He also visited the hostel
and interacted with young scholars. He
inaugurated the unique Bamboo House that
showcases the utility of bamboo. He also
laid the Foundation Stone of the Academic
and Extension Block that will cater to the
training needs of farmers and AcSIR.

CSIR-IMMT Celebrates 48th Foundation Day
CSIR-Institute of Minerals and Materials
Technology (IMMT), Bhubaneswar
observed its 48th Foundation Day on 13
April 2012. A large number of visitors,
retired employees of CSIR and
professionals from industries in the state
visited IMMT and interacted with the
scientists. Research scholars of IMMT
set-up an exhibition and poster
presentation to explain the ongoing
activities to the visiting guests.
Prof. Barada Kanta Mishra, Director-
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IMMT, presented the annual activities of
the Institute for the financial year
2011-12. Prof. Mishra said that this year
IMMT has created a number of unique
facilities for advanced research. These
included mineral processing pilot plant, fly
ash brick making pilot plant and plasma
processing of iron ore. He informed that
IMMT’s interaction with the industry and
academia in the country and abroad has
been fruitful in advancing R&D work. He
further said that IMMT has taken a
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decision to waive the technology license
fee for some of its technologies for
greater impact on the society and
environment. This will also attract more
investments by MSMEs in the country.
IMMT has resolved to reach out to the
weaker sections of the society through
the CSIR-800 programme. IMMT will also
use public-private partnerships to assist
development of new technologies for
Indian and foreign industries in the iron
ore, coal, bauxite-aluminium, manganese,
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Glimpses of the Foundation Day Function

nickel and copper sectors.
The Chief Guest, Dr P.K.
Mohanty, Vice Chairman-cumManaging Director, Orissa Sponge Iron
and Steel Ltd, delivered the foundation
lecture. Speaking on the topic
Experience of a developer in iron and
steel making, Dr Mohanty said that in
his experience as an entrepreneur
throughout his life he couls see that
IMMT has made significant progress
in the fields of mineral processing and
material extraction. He offered to take
some of the technologies, specially the
rural technologies, to propagate them
as part of their corporate activity.
IMMT released its Annual Report
for the year 2011-12 and bi-annual
Hindi magazine Abhivyakti. Two of
IMMT’s senior colleagues, Dr. Srikant
Sharma, Scientist, R&D Planning and
Dr. D.B. Ramesh, Principal Technical
Officer, Library were awarded with a
Certificate of Appreciation for their
sincere, dedicated and committed
services to the scientific community
and enhancing the image of the institute.

World Environment Day Celebrated at CSIR-CBRI
The CSIR-Central Building Research
Institute (CBRI) Roorkee and Institution
of Engineers (India) Roorkee Local
Centre (RLC), Roorkee, celebrated the
World Environment Day-2012 on 5 June
2012. The theme for this year was Green
Economy: Does it include you?, and
aimed to stimulate awareness of the
environment and enhance political
attention and public action.
Prof. V.K. Jain, Vice Chancellor, Doon
University, Dehradun, Prof. Satya
Prakash Chairman Institution of Engineers
(India), RLC Roorkee & Prof. S.K.

Bhattacharyya, Director
CSIR-CBRI planted trees as
a gesture of harmonious
living with nature. Prof.
Bhattacharyya mentioned
that unlike the previous
years, the tree chosen for
plantation this year in CBRI
Campus was Neem because
of the special significance
it bears.
Prof. V.K. Jain, Chief
Guest, delivering his speech
on the occasion, said that
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every human being should contribute to
protecting the environment. He
appreciated the initiatives taken by
CSIR-CBRI for taking environmental
issues seriously.
Prof. S.K. Bhattacharyya, Director,
in his presidential address, mentioned that
CSIR-CBRI would continue its activity
to develop environment-friendly
technologies and pursue research to

protect the environment and work for
conservation of biodiversity of the region.
He also proposed that CBRI and Doon
University could have joint projects on
environmental problems of the
Uttarakhand.
Dr. A.K. Minocha, Senior Principal
Scientist in his introductory address
pointed out that the World Environment
Day is an annual event aimed at

being the biggest and most widely
celebrated global day for positive
environmental action. On this occasion,
a newsletter in Hindi CBRI Bhavnika was
also released.
The programme ended with a vote of
thanks proposed by Prof. B.R. Gurjar,
Hon. Secretary, Institution of Engineers
(India), Roorkee Local Centre, Roorkee.

World Environment Day Celebrated at CSIR-IITR
The World Environment Day was
celebrated at CSIR-Indian Institute of
Toxicology Research (IITR), Lucknow
on 5 June 2012. The chief guests were
Prof. H.N. Verma, Pro-Vice Chancellor,
Jaipur National University, Jaipur and
Prof. R.K. Sharma, Director, SGPGIMS,
Lucknow. While welcoming the guests,
Dr. K.C. Gupta, Director, IITR gave an
outline of the World Environment Day
celebrations.
The speakers said that on this day
we should focus our thoughts and our
energies to make collective efforts
towards protecting the environment. This
year the theme for the World Environment
Day is Green Economy: Does it include
you?, which entails the importance of
improved human well being and social
equity, while significantly reducing
environmental risks and ecological
scarcity. The World Environment Day
theme also supports the UN International
Year of Sustainable energy for all for the
year 2012.
Prof. H.N. Verma released the report
on Assessment of ambient air quality of
Lucknow city during pre-monsoon, 2012.
This study was carried out by an IITR
team headed by Dr S.C. Barman and
assessed selected air pollutants and noise
level at nine representative locations in
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Lucknow city. Most of the pollutant
levels were found to be within MoEF
established acceptable limits. The report is
available at http://www.iitrindia.org/pdf/
iitr_es_june_report2012.pdf
Dr. Mukul Das, Chief Scientist, IITR
and Chairman, Organising Committee,
World Environment Day function outlined
the genesis of the Dr. C.R. Krishna Murti
Memorial Oration and introduced the
dignitaries to the audience. Prof. R.K.
Sharma, Director, Sanjay Gandhi Post
Graduate Institute of Medical Sciences,
Lucknow gave the presidential address.
He said he was very concerned about the
environmental hazards and raised the
concern about our prosperity affecting
our wellness and happiness. Pollution is
the result of prosperity, he said. We are
aware that cosmetics contain many
chemicals injurious for health. Cell phones
disturb the privacy of individuals. He said
that this is high time when we should be
aware of environmental concerns before
the earth becomes like Venus.
A poster painting competition was
organized on 30 May 2012. Prof. R.K
Sharma awarded trophies and certificates
to the winners of the competition. Er. A.H.
Khan, proposed the vote of thanks.
The XVI Dr C.R. Krishna Murti
Memorial Oration titled Environmental
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Hazards: Concerns about Cell Phone and
Microwave Exposures was delivered by
Prof. H.N. Verma, Pro-Vice Chancellor,
Jaipur National University, Jaipur. Prof.
Verma said that the environmental issues
surrounding mobile phones are proving
to be a sizeable challenge. The
experimental studies carried out at JNU
and Jaipur National University have shown
the potential harmful effects of
electromagnetic fields and radiation
exposures. Mobile and microwave
radiation were found to have adverse
effects on brain and reproductive systems
of male Wistar rats. After cell phone
exposure, the sperm cells showed
distortion, decrease in sperm count and
affected the rat sperm cell cycle. Mobile
phone and microwave exposure also cause
DNA damage in brain cells. Apoptosis in
rat testis after microwave exposure
has also been observed. Many
physiological, environmental and
sociological effects have been noticed due
to the use of mobile phones. However, the
radiation and thermal effects are directly
related to the time one spends on talking
on the cell phones. Children have been
found to be more vulnerable as
compared to adults. The excessive use of
mobile phone thus needs to be reduced,
he said.
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WORLD ENVIRONMENT DAY CELEBRATIONS
CSIR-NEERI Celebrates World Environment Day
CSIR-National Environmental
energy sources, new lighting
Engineering Research
devices, solar energy which
Institute (NEERI) celebrated
can all be instrumental in
the World Environment Day
reducing carbon dioxide
on 5 June 2012. Padma Shri
by as much as half of the
Dr. S. Sivaram, Former
current levels. How to
Director, National Chemical
balance high economic
Laboratory and CSIRgrowth
with
low
Bhatnagar Fellow was the
environmental impact is a real
Chief Guest on this
challenge before the country,
occasion and Shri Kishore
he said.
Jaiswal, Senior Civil Judge
Shri Jaiswal in his
and Secretary, District Legal
Dr. S. Sivaram, Former Director, CSIR-NCL and CSIR Bhatnagar Fellow speaking on
speech talked about various
the occasion; Seated on the dais (from left): Dr. Satish R. Wate,
Services Authority, Nagpur
environmental laws and
Mr. Kishore Jaiswal and Mr. Prakash Kumbhare
was the Guest of Honour.
enactments. He mentioned
While addressing the
various articles of the
audience, Dr. Sivaram said that the time had (EPA) and United Nations Environment constitution that are related to environment
come to take concrete decisions based on Programme (UNEP).
protection. He said that environmental laws
Dr.
Sivaram
further
briefed
about
the
the scientific evidence for environment
are very well framed to protect the
protection. Highlighting the theme of contributions of Rowland and Molina environment, but their proper
this year’s World Environment Day, and Paul Crutzen, who for the first time implementation is lacking. He advocated
Dr. Sivaram said that we need to reduce indicated that human activities can cause that environment protection is not the
environmental risks by adopting a low irreversible environmental damage, leading responsibility of any individual, any agency
carbon, resource efficient and socially to unintended consequences such as or any organization, there should be a
inclusive path for our growth and diseases of the skin and eye. Rowland and collective effort from every individual for
development. Tracing the evolution of Molina did research to study the environment protection.
environmental awareness, he pointed out influence of chlorofluorocarbons and Paul
Earlier, Dr. Satish R. Wate, Director,
that environment became a part of human Crutzen studied the influence of nitrous CSIR-NEERI in his welcome address
oxide on ozone depletion in the emphasized on the need to spread
thought about fifty years ago.
environmental awareness among the
He mentioned the book The Silent stratosphere.
Dr. Sivaram also highlighted the people to the maximum extent possible.
Spring written by Rachel Carson in 1964,
which drew attention towards the harmful contributions of the International Panel for He said that though science is being
effects of indiscriminate use of chemical Climate Change (IPCC). On the basis of done in a laboratory, mere publishing
pesticides on our environment. This book scientific evidence, IPCC proved that research papers in the journals will not
changed the perception of chemistry and anthropogenic carbon dioxide emission is serve the purpose. We need to go to
chemical industry, and chemical industries the most probable cause of global climate the people and benefit them in the
henceforth started to use the concept of change and half of this emission comes context of environment protection,
“sustainability” in their growth agenda. from burning fossil fuels. Dr. Sivaram Dr. Wate added.
Mr. Prakash Kumbhare, Head, R&D
Dr. Sivaram said that this book was also stated that energy is the most important
scientific
and
technological
challenge
of
Planning
Division proposed the Vote of
responsible for the establishment of
the
twenty
first
century.
He
stressed
on
the
Thanks
and
Ms. Ramya conducted the
premier environmental protection agencies
such as US Environment Protection Agency need to use synthetic fuels, alternative proceedings.
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MEETINGS
Meeting of Standing Committee of Emission Legislations and
Central Motor Vehicle Rules Held at CSIR-IIP
CSIR-IIP hosted meetings of the
Standing Committee on
Emission Legislations (SCOE)
and meeting of the Central
Motor Vehicle Rules –
Technical Standing Committee
(CMVR-TSC).
Director, CSIR-IIP, Dr.
M.O. Garg commenced the
SCOE meeting by welcoming
Chief Guest Mr. Nitin R.
Gokarn, Joint Secretary
(Transport), Ministry of Road
Transport and Highways,
Government
of
India
(MoRT&H), who chaired both the
meetings. The Director also welcomed
other eminent personalities including Mr.
Shrikant R. Marathe, Director Automotive
Research Association, ARAI, and Mr.
Balraj Bhanot, Former Director, ARAI.
Around 60 participants from various
Ministries, ARAI, Members of Society of
Indian Automobile Manufacturer (SIAM),
Emissions Control Manufacturer
Association (ECMA) and other industry
experts attended both the meetings. The
meetings were convened by Mr Srinivas
(ARAI, Pune) and Mrs. Rashmi
Urdhwareshe (ARAI). Some of the
agenda points deliberated in the Standing
Committee on Emission Legislations
(SCOE) meeting included rules for
replacement of Catalytic Converters,
introduction of audit systems for PUC
centres, Hydrogen and Hydrogen CNG
(HCNG) as an automotive fuel, discussion
on consultation documents for Fuel
Efficiency Norms to be prepared by the
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infrastructure
Project
(NATRiP),
status
of
notifications for earlier
approved AIS standards and
their implementation schedule,
safety measures in three
wheeler auto-rickshaws,
implementation of Radio
Frequency Identification
(RFID) in vehicles for
Electronic Toll Collection,
installation of Front Under-run
Protection Device (FUPD) in
The meeting in progress
heavy passenger vehicles, and
development of ‘end of life’
Bureau of Energy Efficiency (BEE), regulations for vehicles.
applicability of diesel engine emission
Prior to the meeting, Dr. S.K. Singhal,
norms for engines not covered under Chief Scientist, had discussions with the
CMVR/MoEF certification, updating of committee members and showed them the
Indian Driving Cycle (IDC) for two and recently installed and commissioned
three wheelers etc.
state-of-the-art Mass Emissions
IIP also presented a project proposal Laboratory of international standard at
on impact of Euro III fuel on deterioration CSIR-IIP.
of performance and emissions of a Euro
IV vehicle.
Some of the
agenda
points
discussed in the
Central
Motor
Vehicle Rules –
Technical Standing
Committee (CMVRTSC) meeting were
readiness of test
facilities
under
National Automotive
Testing
and
Research
and
Committee members being shown around the
Mass Emissions Laboratory at CSIR-IIP
Development

189

NEWSLETTER OF THE COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

HONOURS & AWARDS
CSIR-IICT Scientists Elected RES Fellows
Two scientists from CSIR-Indian Institute of Chemical Technology (IICT) have been elected as fellows of the Royal
Entomological Society, London. The Royal Entomological Society plays a national and international role in disseminating
information about insects and improving communication among entomologists. Founded in London in 1833, it is a successor
to a number of short-lived societies dating back to 1745. In 1885, Queen Victoria granted a Royal Charter to the society.
In the centennial year of 1933, King George V added the word “Royal” to the title of the organization. The Fellows are
nominated and selected for their significant contributions towards entomology, thus joining the ranks of such eminent
scientists as Charles Darwin and Alfred Russel Wallace.
Prof. U.S.N. Murty, Chief
Scientist and Head, Biology
Division has been elected as
a fellow of the Royal
Entomological Society
(FRES) on 6 June 2012.
In addition to FRES
honour, Prof. Murty is also a Fellow of
the National Academy of Biological
Sciences (FNABS), Fellow Applied
Biotechnology & Pharmacy (FABAP),
Fellow Andhra Pradesh Akademi of
Sciences (APAS) and Member National
Academy of Sciences (MNASc). He has
also received the prestigious “eNortheast
Award-2011” for commendable work and
Dr. Pathipati Usha Rani, a
senior principal scientist at the
Biology and Biotechnology
Division was notified in the
month of March this year of
her selection as Fellow of the
Royal Entomological Society
(FRES).
In addition to FRES
honour, Usha Rani received the Best
Woman Scientist Award from the
National Academy of Biological Sciences
(2011). She has also received the Hiyoshi
Environmental Award (2008) from Japan,
elected as a Fellow of the National
Academy of Biological Sciences, India
(2008), Best Scientist Award from Uttar

scaling up in Arunachal
Pradesh for the project
titled
Database
Management System and
Geographical Information
System for Management of
Malaria in Arunachal
Pradesh
For the past one decade Prof. Murty
has mainly focused on integrated
modeling for the control of vector-borne
diseases such as Malaria, Filariasis and
Japanese Encephalitis. He stressed on
classification of disease endemic zones,
visualization of monitoring systems
through GIS, disease databases,
Pradesh Zoological Society,
India 2008, Editha David
Memorial Award for the year
2007-2008, Dr. Jagadiswari
Rao Award from the Applied
Zoologists
Research
Association (2004) India for
the outstanding research
works in the area of applied
Zoology.
Usha Rani established a total
entomology and plant biotechnology lab
in the institution and created several
facilities for work in chemical ecology,
plant biotechnology and entomology. The
facilities and expertise are utilized by
several scientists from the institute as
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decision support systems, web enabled
applications on aerodynamic properties
of fliers, expert systems for mosquito
species identification, disease
prioritization
and
forecasting
approaches. These technologies have
been implemented in different states of
India. Apart from this, Prof. Murty has
also published 125 research papers in
peer reviewed journals, contributed four
book chapters on medical entomology,
and holds12 copyrights/patents. Prof.
Murty is being honored by RES for his
hallmark and novel approaches in
Integrated Management of Vectors and
Vector Borne Diseases.
well as outside organizations within India
and greatly appreciated for the scientific
collaboration.
Usha Rani has made significant
contribution to insect behavioural
studies, understanding the role of insect
antennal and rostral sensilla in plant/prey
location behaviour, insect-plant
interactions etc. She has discovered
three new types of insect sensilla. She
has 32 years of research experience
working on the development of alternate,
safe and eco-friendly pest management
techniques to protect the environment
from the harmful effects of synthetic
pesticides. She has developed several
plant-based compounds for insect as
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HONOURS & AWARDS
well as weed control and these
compounds have been patented. Usha Rani
has contributed extensively to a detailed
study on plant defense system at
molecular and biochemical level and
utilizing it in pest management operations.
Presently she is involved in
nanoparticle research. She is actively
engaged in promotion of science,
particularly insect science. Her interest in
insects has motivated her to make
scientific educational documentary films
for television. Insects the Marvel of Nature
an educational documentary film directed
by Usha Rani was highly commended
when telecast from the national TV
network all over the country and the
Telugu regional language version of it
received the prestigious Golden Nandi
award in the year 1987 from the State of
Andhra Pradesh.

Ocean Science and Technology Award to
CSIR-NIO Director
Dr. Satish R. Shetye, Director of CSIR-National Institute
of Oceanography (NIO) has been selected for the
Distinguished Ocean Science and Technology Award for
the year 2012 by the Ministry of Earth Sciences (MoES),
Govt. of India, for his outstanding contribution in the
field of ocean studies. He received this award on 27
July 2012 at Vigyan Bhawan in New Delhi during the
MoES Foundation Day celebrations. MoES aims to create
a framework for understanding the complex interactions
among key elements of the earth system, namely ocean, atmosphere and solid
earth, by encompassing national programmes in ocean science, meteorology,
climate, environment and seismology.
Dr. Shetye joined NIO in 1982 and contributed significantly to the physical
oceanographic studies of the Northern Indian Ocean. He has, since then,
received a large number of honours and awards for his contributions. Dr.
Shetye has 92 publications in national and international journals. He has been
the Director of NIO since 2004.

CSIR-NCL amongst Top Ten Nanoscience Research Institutes in India
National Chemical Laboratory (CSIRNCL), Pune has been listed as one of the
top ten research institutes in the field of
nanoscience and technology in the
country by a comprehensive report on
Emerging Trends of Nanoscience and
Nanotechnology in India. The report was
published in the April 2012 issue of
Nanotech Insights. It puts CSIR-NCL
among the top ten research institutes in
the area of nanoscience and technology
and top in two quality parameters, namely,
citations per year and h-index.
Nanotech Insights, a quarterly
newsletter dedicated to nanoscience and
nanotechnology, is published by the
Hyderabad-based Centre for Knowledge
Management of Nanoscience and
Technology (CKMNT), a project of the
International Advanced Research Centre
for Powder Metallurgy and New Materials
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(ARCI). The ARCI is an autonomous
R&D Centre of the Government of India‘s
Department of Science and Technology
(DST) located in Hyderabad.
The study covers a detailed literature
analysis of the articles published
worldwide for research carried out in
India during the period January 2001 to
December 2011. The total number of
publications from India in all international
journals during the period of study in the
area of nanotechnology are about
17,000 and are analysed further as total
number of publications, citations per year,
h-Index, papers published in top
20 international journals in terms of
impact factor, etc.
The Indian Institute of Science (IISc),
Bengaluru tops the chart as the most
prolific institute with 1053 publications
followed by the Indian Institute of
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Technology, Kharagpur (883) and the
Indian Association for the Cultivation of
Science, Kolkata (820). CSIR-NCL stands
at fifth position with 695 publications.
The parameter deciding quality of
research paper included in the study is
citations per paper. In this category, CSIRNCL tops the list with 20.69 average
citations per paper followed by the
Jawaharlal Nehru Centre for Advanced
Scientific Research (JNCASR), Bengaluru
with 18.37 citations per paper and IISc
with 13.51 citations per paper.
Another quality ranking tool, h-Index,
places CSIR-NCL again at the top with
59 points, followed by IISc (52) and
JNCASR (44).
In the list of top ten original research
papers by Indian researchers that received
maximum average citations per year, five
are from CSIR-NCL.
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APPOINTMENTS/OBITUARY
CSIR has a New Vice President
Mr Vayalar Ravi assumed charge as the Minister for Science and Technology on 10 August 2012. He
will also be the ex-officio Vice President of the Council of Scientific & Industrial Research (CSIR).
Mr Ravi was allocated the Science and Technology and Earth Sciences ministry by Prime Minister Manmohan
Singh after Mr Vilasrao Deshmukh took ill critically.
Born on 4 June 1937 in Vayalar, a village in Alappuzha District in Kerala, to a middle-class family,
Mr Vayalar Ravi’s father was a veteran freedom fighter and a social activist who fought against
untouchability. His mother was a prominent political Congress leader of Kerala. A Bachelor of Law, Mr
Vayalar Ravi is an excellent orator and a prolific writer.
A Rajya Sabha member, Mr Ravi also holds charge as the Union Minister of Overseas Indian Affairs. Starting his political
career as founder president of the Congress party’s students’ wing in the Kerala Students Union in the early 1960s, Mr Ravi
went on to become one of the youngest members of the Congress party’s working committee in the 1970s. He was elected
to the Kerala Legislative Assembly in 1982 and served as Home Minister of Kerala from 1982 to 1986. He has also served as
AICC (All India Congress Committee) General Secretary and KPCC (Kerala Pradesh Congress Committee) President.
Mr Vayalar Ravi is a widely traveled person and has represented India three times at the United Nations General Assembly.
His travels have taken him across Europe, the United States, Africa, the Gulf and several Asian countries.

Mr Vilasrao Deshmukh
Passes Away

Prof. Ram Rajasekharan is
New Director of CSIR-CFTRI
Prof. Ram Rajasekharan, an acclaimed plant
biochemist, has assumed charge as the Director
of the CSIR-Central Food Technological
Research Institute, Mysore on 2nd August 2012
Prof. Ram Rajasekharan has more than three decades of
experience in research and development in prestigious
institutions such as the Indian Institute of Science, Bangalore;
Monsanto Company, USA; E.I.duPont de Nemours Company,
USA, and New Mexico State University, USA. He led the
CSIR-Central Institute of Medicinal and Aromatic Plants
(CIMAP), Lucknow, before being appointed as the Director of
CSIR-CFTRI.
Prof. Ram Rajasekharan is the sixth full-fledged Director
of the CSIR-CFTRI since its inception. He took over the charge
from Dr. G. Venkateswara Rao who was officiating as the
Director of the Institute.

Former Hon’ble Minister of Science &
Technology and Earth Sciences, Mr
Vilasrao Deshmukh, passed away at
Chennai’s Global Hospitals on 14 August, at the age of
67. Mr. Deshmukh died of multiple organ failure.
Mr Vilasrao Deshmukh was also the Vice President of the
CSIR.
Starting his political journey as head of a village
council in the state of Maharashtra, Mr Deshmukh rose
through the ranks to become the Chief Minister of
Maharashtra for two consecutive terms. Apart from
being the minister of Science & Technology and Earth
Sciences, he also served as heavy industries minister from
2009 to 2011.
He is survived by his wife and three sons.
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