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Training Programme on

Advance Instrumental Analytical Techniques
(AAS, ICP-OES, GC, GC-MS, HPLC, and TOC)

September 18-20, 2019

Venue

CSIR-NEERI, Nagpur

Target Group

« Scientists » Scientific / Technical / Research Officers - Environmental Analysts
= Chemists - Scientific/Technical/Laboratory Assi 1its = Researchers - NGOs

Sponsored by

CENTRAL POLLUTION CONTROL BOARD E—ad

(Ministry of Environment, Forests and Climate Change)
NEW DELHI-110032

Organized by

CSIR-National Environmental Engineering Research Institute
(Council of Scientific and Industrial Research)

Nehru Marg, Nagpur-440020, Maharashtra, INDIA
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Three Day Training Programme on
GAdvance Instrumental Analytical Techniques and Preventive
Maintenance- Hands on Training

CSIR-NEERI, Nagpur / September 18-20, 2019
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Submitted by 1

Dr. Ranu Chouksey Verma
(Scientist 0BO)
Central Pollution Control Board (Central)
Regional Directorate, Bhopal
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Executive Summary

A Central Pollution control Board (CPCB) sponsor#dee day training

pr ogr amdwnce Instriimental Analytical Techniques and Preventive
Maintenance- Hands o n Wasargamized gESIR-NEERI, Nagpur

from September 1820, 2019 The undersigned was nominated as a participant
from CPCB (Central), Regional Directorate, Bhopal along with Smt. Rashmi
Thakur, SSA.The patrticipant of various State Pollution ControlaBis like

West Bengal, Maharashtra, Karnatakessam Bihar, Himachd Pradesh and
officials from CPCB Regional Directorates hgerticipated in this training
programme. Some faculty members from Government College and self
sponsored business professional were also registered for the training programme.

It was a compreheng training module designed including principle, working
and applications of various sophisticated instruments used in laboratory and
research like Direct Mercury Analyser (DMA), Absorption Atomic Spectroscope
(AAS), Gas Chromatography with Mass Spectope (GCMS), High
Performance Liquid chromatography (HPLC), Total Organic Analyser (TOC),
Inductively Coupled Plasma with Optic Emission Spectroscope -QEB),
Inductively Coupled Plasma with Mass Spectroscope -(U3.

Some basic topics along with instnentation and related to analysis were also
included in the training module which were worth listening like Skill
Development and Awareness for Climate Change and Environment
Sustainability, Trends in Online Instrumentations for Environmental Monitoring,
Quality Assurance and Quality Control in Environment analysis etc. Discussion
on trouble shooting and maintenance of instruments while operating them were
also includes in the talk and was very informative.

Besides these, Hand® training sessions werelsa done for the same
instruments. However, a very good mixture of theoretical and practical training
was defined in the programme module as the number of the instruments is more
Handson sessions were found a little short of time in three days to prdmtice
ourselves.

The entire trainingporogrammewas full of knowledge angignificant practical
experience requirecelevant to mywork profile at CPCB and motivated us to
work on sophisticated instruments with confidence. Handout material provided
during the training was also very good and there is lot of related information was
covered in that. All power point presentations were also very descriptive and are
in conjunction with the handouts.
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All the lectures were delivered by Senior Scientists and Sr.ni@ahs having

work experience over 15 years for handling the instruments and are expertise in
their fields. Moreover, all the required arrangement for the training like training
room, refreshments during training hours, pigk and drop vehicle,
accommodaon, food, internet facility etc. were also made at their best in the
large green NEERI campus, made the entire atmosphere serene for the training.

In the nutshell, the training was a good mixture of theoretical and practical
sessions with well defined mztives which were clearly stated from the
beginning and achieved at the last to their best.

(Dr. Ranu Chouksey Verma)
Scientist 0B6
Central Pollution Conttrol Board (Central)
Regional Directorate, Bhopal
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First Day (18/09/2019)

The programme started withgistration on 18 September, 2C4t%0.30 am followed by
inaugurationof the Training Programme between 10:00 am and 10:30 am. The session
was started with the welcome addregsDr. J.S. Pandey Chief Scientist & Scientist
Secretary CSIRNEERI, Nagpur. In his address, he also focussed on the need and
importance of this tiaing module for the participants. Training Programme overview
was given byDr. G.L. Bodhe, Chief Scientist, CSIRNEERI. The inaugural session
also included introduction by all the participants with perspective of attending this
training. At the last voteof thanks wasgiven by Er. G.S. Kanade Sr. Principal
Scientist, CSIRNEERI and ceordinator for this training programme&he session was
ended up with an interactive mode at Hijpa and Group Photo.

On the first day,the theoretical sessio
was starte@t 11:00 am with the lecture
Dr. J.S. Pandeyo n Skifi Development
and Awareness for Climate &
Environmental sustainabilityd. The
lecture was the most interactive o
including suggestions from all th
participants to improve the contributio
from different organizations to evolv
better awareness among the mass
climate change and sustainability. He focussed more on the importance of imparting
environmental education from the very childhood to work on the root catdseslso

added how the ancienepple were aware about the environmental importance and they
explained it in various religious books a
else and w exactly need to focus on theinly to sustain a clean environment for our
futureo.

Second lecture was arranged Wyr. G.L. Bodhe on A Tr ends i n Oonl
l nstrumentation for E n Mei discussadeabautathe vaklaus i t o r
technologies being evolved during the years for online monitoring making it easy to
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keep a check on pollutiomession from different sources. However, he also focussed
on the importance of manual sampling and analysis to verify these results.

Sr. Principal Scientisgr. G.S. Kanadealsopresentedbefore lunchofi Pr i ncd pl e a1
Applications of Gas Chranat o g r a prhay was a well elaborated technical
presentation comprised of all important points about gas chromatogriéggngctical

utility and maintenance alsbhe lecture highlighted on classification of
chromatography method, principle involved, comeots of GC, theory of operation

etc.

pm, after that the Ilecture i Hi
Performance Liquid Chromatography
(HPLC)- Principle and Appl i ¢ a twas
delivered byEr. K.S. Kashyap, Principal
Scientist, CSIRNEERI, having an
experience of 22 years in the field. T
presentation was well acquainted with bas
of liquid chromatography to interpretatiofi Qi
a Chromatogram along witbonstructionof
and working of HPLC.He also explained
aboutthe typesof chemical compoents that
can be determined
application.

nt 6 s

The first day training was ended up with two sessions of handsaining

scheduled in the module for which dtlet participants were dividedto two

batches for the alternate instrumeihe two sessions werdi Anal ysi s o]
environmental gasses by G CDdand i Anal ysi s of Poly
hydrocarbons (PAHs) by HPLCO
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Handson GC was taken byr. G.S. KanadeandEr. V.M. Shinde, explained in

a very detailed manner. He also opened the instrument to show important
components of GC like oven, column, detectors etc. to understand the working of
it. The operation ircharge also focussed on operation theory, different detectors

involved and importance of using FID detector for organic compounds detection.

Uses of mass spectroscopy in GC, working principle of it were also discussed.

Handon HPLC was taken blr. S.M. Kashyap andEr. S.K. Lokhande. The
instrument was of oldewersion of Make Knauer. He explained about the
column used, stationary and mobile phase, calibration of instrument and the
software used to run it. He also discussed the importance of purging the solvent
for about 8 hourso enhance the life of column.

On the first day at evening time 800 PMa common gathering and dinner was
arranged for all the training faculties, organising committee and participants
where many important research areas and awareness ideas were discussed on the
table. This provided the opportunity to all participants froffifiedent places to

interact and exchange their views
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Second Day (19/09/2019)

Theoretical Session (9:30 am t&:30 pm)

On theSecond day dated ti‘QBeptember,
2019 the morning session was startedk
the lecture ofEr. G.S. Kanade on the
topic A Cal i brand iPRvenentive |

measurement by any instrumeAtcuracy |
& Precision; types of analysis,
instruments used for analysis in laboratc
and sample preparation; commary
parameters anadgd for water and air monitoring etc. he descriptively explained
about the importance of calibration and maintenance to reduce the uncertainty in
results and to improve the quality of measurement and analysis.

Second lecture was delivered By. Sera Dason the topici Pr i nci pl e a
application of Fourier TransformInfra-Red ( FTI R) Spectrosco

She started with the introduction of IR
spectroscopy and covered all the
important  parts  viz.  principle,
construction and working, condition for
IR active molecules, fundamental
modesstretching and bending, and
interpretation ofR spectrum.
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After tea break, fromi1:15 am to 12:00 noothere was a lecture dhe topic
APrinciple and Applications of /Ay omic
Mr. Sagar Nimsadkar, Sr. Tech. Officer NEERI. He started with the first
research paper published in this regardtledtiiThe application of atomic
absorption spectroscopy to chemical analysis; A.Walsh, SpectrochirAia,

1955, 7, 1081 1 7He spokeabout AAS asn important technique for detecting
metals and metalloids in an analyte. AASased on the same principle as the
flame test used in qualitative analysis. If light of resonance wavelength is passed
through a flame containing the free atoms, then part of the light will be absorbed.
The absorption will be proportional to the numbereasfpective atoms present in

the flame.It is based on the Bdaambert law.

He added about the types of light source ustmllow cathode Tube (HCT) and
Electrode less Discharge Lamp (EDL) and principle of spurting. He also
discussed about the Graphite iFace and Hydride generation technique.
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He also shared on process of atomization in flame which incli@Esolvation
(solvent evaporates), Volatilization (gaseous vapours form), Dissociation
(molecules break into atoms) and Excitation.
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Er. V.M. Shinde gave presentation on another importamgtrument having

many applications i.é&i Pr i nci pl e and Application o
Plasma Optical Emission Spectrometer (ICROE S.) While the topic
APrinciples and Applications of |l nduc

Spectroscope (ICPMS) were explained byDr. Amit Bansiwal in his
presentation.

How does a mass spectrometer work?
repalor slectron collector
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