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Dear Reader,

The most significant event this month was the CoP26 meeting, bringing to focus the divergences of 
opinions and approaches of governments to the challenge of climate change and the efforts to arrive at 
an acceptable formula to move forward.

The 26th meeting of the Conference of Parties (CoP26) to the United Nations Framework Convention 
on Climate Change (UNFCCC) was held in Glasgow, Scotland from 31st October to 13th November 
2021. The agenda of CoP26 was to finalize the rules and procedures for implementation of the Paris 
Agreement (CoP21) to make a shift to 1.5 °C pathway from 2 °C pathway. Nearly 200 participating 
countries discussed the calls for net zero pledges, increasing ambition of climate action and revisions of 
NDCs (Nationally Determined Commitments). 

India’s promises included achieving “net zero” by 2070, 50% electricity generation through renewables 
by 2030 (from 40% at present), 45 per cent reduction in emission intensity by 2030 from 2005 
baseline (currently 33-35%), 500 GW of renewable installed capacity by 2030 and at least one-billion-
ton reduction in cumulative emissions between now and 2030. These are ambitious targets and some 
of them seem daunting. 

India and China forcefully argued (and succeeded) for “phase down” instead of “phase out” of coal 
in the final text at the end of the conference. Coal is the world’s single largest source of electricity 
and is still expected to contribute 22% by 2040, remaining the biggest contributor. Moving away from 
coal is not easily achievable unless cheaper alternatives are available. Following the conference, the 
government is examining a proposal to stop new coal-based plants from being set-up.

Interestingly, a public interest litigation (PIL) was filed in the High Court of Gujarat seeking directions 
to restrain the use of coal in the entire state of Gujarat on the grounds of environmental and health 
considerations. Though filed in Gujarat, the issue is not confined to the State alone. At the all-India 
level, about 70% of energy produced is based on coal (as of March 2020). Many industries are 
dependent on coal for power and for production processes. Almost the entire alkali industry has 
coal-based captive power plants. The soda ash industry also uses coke in its manufacturing process. 
The State-owned power utilities are also coal-based. Coal-based power is more prevalent due to ease 
in availability of coal and its cost-effectiveness. Moving away from coal and generating power from 
non-fossil fuels is also the thrust of the government’s efforts. Gujarat in any case, is the leader in green 
power generation. Any transition to greener options for meeting power needs will involve considerable 
investments over a period. Transiting even to natural gas, which the petition advocates, will depend 
on gas availability which does not seem to be abundant to meet the entire State’s power generation 
needs. The HC is examining all aspects. Meanwhile, the industry is curiously awaiting a decision that 
allows for smoother and painless transition to non-coal or greener options.

K. Srinivasan 
Secretary General
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About UnifyTwin
UnifyTwin is an Industry 5.0 Company 
that serves to unify human and 
machine intelligence to 

deliver digital workflows with AI-
driven contextualized insights from 
machines and plants. We help our 
clients leverage IT, OT, IIoT and 
plant data insights for worker apps to 
monitor and meet KPI goals.

Recent Events
UnifyTwin recently conducted 
a webinar on leveraging the 
opportunities unlocked by Industry 
5.0- IoT, AI & Machine Learning 
Technologies for the Chemicals 
and Pharmaceutical Manufacturing 
industries exclusively for the AMAI 
members. The webinar was attended 
by over 100 AMAI registered 
members including delegates from 

Leverage the Benefits of IoT, AI & Machine Learning 
using Industry 5.0 for Specialty Chemicals, Commodity 
Chemicals & Pharmaceutical Manufacturing

Chemfab Alkalies, Tata Chemicals, 
DCM Shriram, DCW Ltd. among 
others. 

The distinguished speakers, Ganesh H 
Iyer, CTO of UnifyTwin and Cariappa 
Monaiah, Chief Strategy Officer of 
UnifyTwin spoke about chemical 
manufacturers’ top concerns including 
unpredictable yield, equipment 
maintenance and process parameter 
monitoring. The webinar was well 
received and we had multiple 
questions regarding achieving 
Predictable Product Quality and Yield, 
Energy Consumption Monitoring and 
associated cost savings. 

UnifyTwin Offerings 
UnifyTwin enables self service 
intelligent apps for predictable 
business outcomes. Their  Connected 
Factory approach enables production 
equipment data, equipment 
diagnostics, utility systems and 
laboratory information management 
systems to be unified and easily 
accessible via low-code applications 
such as KPI dashboards, OEE apps 

and Predictive Analytics capabilities. 

Solutions for the Specialty 
Chemicals, Commodity 
Chemicals & Pharmaceutical 
Manufacturing Industries
•	 Better Control through Online 

Monitoring- Connected Workers

UnifyTwin  Digital Assistant solution 
for production workers helps to 
provide digitized job cards, SoPs, 
eBPR, Operational Logbooks, 
Workflows, KPIs and Guides. Quality 
Control is maintained through process 
quality & lab quality test logbooks. 

•	 Operational Parameters Control- 
Predictable Product Yield & Quality

Leverage solutions that enable 
efficient product yield monitoring and 
optimization. Perform analytics of 
raw materials consumed per process 
across shifts, as well as product yield 
across shifts.

•	 Process Digital Twin & Predictable 
Productivity- Specialty Chemicals, 
Chlor-Alkali 

Gain real-time insights and monitor 
crucial Chemical Product Processes. 
Improve the final product quality by 
identifying the norm vS. deviation 
insights for analysis. 
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•	 Prevention of Incidents- Predictive 
Maintenance

Enable Digital Twins for 24/7 
monitoring of operating conditions 
of Chillers, Heat Exchangers. Reduce 
stoppages, prevent unplanned 
downtimes, improve OEE and extend 
machines’ Remaining Useful Life 
(RUL). 

•	 Energy Consumption Monitoring & 
Savings

Keep tabs on the energy consumption 
data of your entire facility, factory, line 
or equipment. 

The UnifyTwin EMS solution includes 
capabilities for Energy Demand 
Forecasting, large asset digitization, 
sustainability and Carbon Accounting. 

AI Enabled Visual Inspection

Using AI based technologies, 
a process to distinguish OK or 
Not Good, as opposed to the 
conventional threshold judgement 
was implemented. Reduce errors as 

a result of human dependencies and 
automate different quality checks. 

Customer Success Story- Higher 
Throughput & Increased 
Profitability through Unified 
Contextualized Insights from 
Connected Workers and 
Machines

Customer Requirements:

One of the UnifyTwin customers is a 
Chemical & Pharmaceutical Process 
Manufacturer with a revenue of $560 
million. 

They were seeking a solution that 
could automate and digitize their 
batch records, solve data inaccuracies 
and improve yield control. With the 
UnifyTwin solution, they wished to 
address inefficiencies in the tracking 
of their golden batch and maximize 
their yield. 

After UnifyTwin Implementation:

The  manufacturer  achieved-- 

•	 Connected Workers– Electronic 
Batch Records Management, SOP 
standardized templates driven 
process & Batch Manufacturing. 

•	 Connected Factory– All systems 
interfaced using protocols - 
heterogenous PLC makes, energy & 

utilities – raw materials, steam. 
•	 High Quality Yield– Raw materials 

consumption, real-time deviations 
monitoring of operating conditions. 

Business Outcomes:
•	 `5x Improvement in Quality– Lot 

acceptance rate/ batch accuracy. 
•	 50% Productivity Gain– ~ 9000 

hours of manual entries saved. 
•	 35% Cost Reduction by 

elimination of paper & associated 
storage. 

•	 35% Reduction in re-work due to 
human errors. 

•	 60% Reduction in Cost for 
Compliance. 

Contact Us: 
Email: sales@unifytwin.com 
India: +91-7291000123 
USA: +1- (805)768-4040

Chemical Product Process Monitoring 
& Insights

AI Vision Enabled Solution to detect blocked jet from an unblocked one, and 
reduce time taken for cleaning and inspection. 

Predictable Operational Costs
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Introduction:
Process vessels in the chemical 
industry typically operate at elevated 
temperature levels and pressures, 
and are constantly subjected to a 
wide variety of aggressive, corrosive 
chemicals produced or added to the 
process, as well as to erosive media in 
some cases.

Managing anticipated 
internal erosion and corrosion in 
arduous service environments is a 
challenging task. The majority of 
these process vessels are constructed 
from readily available and relatively 
inexpensive carbon steel. Interaction 
of carbon steel and process service 
environments can cause corrosion, 
erosion, or their combination, 
resulting in interrupted operations, 
costly shutdowns and high-risk safety 
and environmental hazards.

Everyone in the chemical industry – 
asset owners, operators, mechanical 
engineers, metallurgists, process 
engineers, vessel designers, 
and inspectors, among others – 
acknowledges that erosion-corrosion 

management is of paramount 
importance to safe and productive 
process operations.

Material Selection Strategies:
Historically, vessel designers have 
specified carbon steel as the material 
of construction for vessels operating 
at temperature levels below 800°F 
(426°C) when expected corrosion 
rates were less than 20 mpy (1). Vessel 
designers might otherwise calculate 
suitable corrosion allowance factors 
based upon anticipated corrosion 
rates and expected equipment service 
life.

However, experience has shown 
that operating upsets, downtime 
conditions, and a great variety 
of process streams and units can 
generate corrosion rates far higher 
than originally expected. Hence, 
other strategies must be implemented 
when approaching material selection 
from an erosion-corrosion standpoint. 
Some of the strategies implemented 
by vessel designers, metallurgists, and 
corrosion engineers include:

•	 Upgrading metallurgy

•	 Using cathodic protection (CP)
•	 Using epoxy lining technologies

Metallurgy upgrades can be 
accomplished by:

1. Constructing the equipment 
from corrosion resistant alloys 
such as stainless steels, nickel and 
copper alloys among others, rather 
than carbon steel.

2. Using alloy-clad or alloy-weld 
overlay onto carbon steel 
as effective forms of lined 
construction and is more 
economical than employing 
solid corrosion-resistant alloys 
throughout the vessel (2).

However, even with upgraded 
metallurgy, corrosion problems 
can occur, such as stress corrosion 
cracking in austenitic stainless 
steels when exposed to inorganic and 
organic chlorides, caustic solutions 
and sulfurous and polythionic acids, 
among other chemicals (3).

Cathodic protection is, in simple 
terms, a technique to reduce the 
corrosion of a metal surface exposed 
to an electrolyte by making that 

Managing Internal Corrosion in Process Vessels
Dr. S.K.Chakravorty, Consultant (Plant Engineering)
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surface cathodic of an electrochemical 
cell. Typical types of cathodic 
protection include galvanic 
or sacrificial anode and impressed 
current anodes. Developing an 
effective cathodic protection system 
is a complex task that requires 
experience, knowledge, and 
appropriate maintenance (4).

The lining strategy implies establishing 
a barrier between the carbon steel 
vessel and the environment by 
internal lining technologies that 
improve the erosion/corrosion 
performance of the substrate in 
aggressive environments. Several 
factors will influence the decision:

•	 Vulnerability of the substrate to 
corrosion attack

•	 Safety consequences of failure 
to personnel and associated 
equipment

•	 Availability of materials and relative 
ease of fabrication

•	 Operational reliability
•	 Maintainability, including frequency 

of routine internal inspections 
requiring process plant shutdowns

•	 Material and installation costs

There are a number of benefits in 
using suitable linings to isolate the 
vessel from its environment. Lining 
carbon steel fabricated vessels with 
fit-for-service coatings provides a 
cost-effective method to improve 
the corrosion resistance of carbon 
steel when compared to using 
corrosion-resistant alloys or cladding 
alternatives.

Lining materials are readily available if 
needed, even on short notice. This is 
not the case with other technologies 
such as cladding. Lining materials 
do not add significant weight to the 
vessel and in some cases can facilitate 
a reduction in weight through a 
reduced metal corrosion allowance 
due to lower anticipated erosion and 
corrosion rates.

Efficient application methods allow 
for shorter project lead times and 

equipment downtime. While linings 
require more on-line monitoring, 
fewer internal inspections are needed 
compared to totally unprotected 
carbon steel vessels.

Initial Considerations for 
Lining Selection
When selecting a fit-for-service lining 
for a vessel, there are a number 
of criteria that must be properly 
addressed with the asset owner or 
operator to justify the long-term 
performance of such a solution. 
Certain questions should be asked 
and answers may be sought for due 
diligence.

Is there any data that can be used 
to predict the service life of the 
lining? This question is very difficult 
to address because the service life 
of a lining depends on many factors, 
mostly associated with application 
standards and maintainability. In the 
majority of the cases, the operator 
or asset owner would request 
case studies of similar or identical 
applications under the same operating 
conditions or chemical service as that 
of the vessel for which a specific lining 
is being recommended.

What testing data is available 
to corroborate the fitness of the 
lining for the intended service? This 
inquiry would commonly require 
the lining manufacturer to provide 
pre-qualification test results of the 
lining after being subjected to various 
laboratory tests in accordance with 
internationally recognized standards.

How can we ensure traceability 
of the lining after fabrication? The 
lining manufacturer would have 
to provide tangible evidence that 
the linings have been carefully 
manufactured to ensure the highest 
quality possible and tested in 
strict accordance with universally 
recognized standards.

How can we ensure that the lining 
application procedures meet the 
requirements of the supplier? This 

inquiry requires the lining 
manufacturer to provide details of off-
job validated theoretical and practical 
instructions offered to selected 
application contracting partners, 
certification and in situ auditing to 
ensure that all linings are applied to 
the manufacturer’s best standards.

Many factors should be considered 
to arrive at the best strategy for 
managing internal corrosion in process 
vessels. These can include material 
acceptance, performance criteria, 
application quality control, non-
conformance control and in-service 
experience. The factors that influence 
selection of a fit-for-service lining 
system are discussed as follows:

Choosing a Fit-for-Service 
Lining System:
Choosing an appropriate vessel 
lining system is a process that begins 
when asset owners are provided 
with demonstrable pre-qualification 
data on available linings and their 
capability to perform in the operating 
environment of their equipment. 
The chemical process industry, like 
all business sectors, has developed 
material pre-qualification tests and set 
pass/fail values based upon their many 
decades of operational experience 
and recognition of both benefits 
and risks in selecting fit-for-service 
solutions.

Lining is typically used for several 
purposes: to minimize evaporation, 
to protect the product being stored 
and to control corrosion. Lining 
started to be applied to steel tanks in 
the mid to late 1910s. Various lining 
technologies were developed in the 
30s to 60s, but the choices were 
relatively small and manageable. Since 
then, there have been many advances 
in the coatings industry driven by 
customers’ need for better and less 
hazardous solutions to their asset 
protection needs. The downside of 
this progress is that the asset owners 
are faced with a mountain of choices 
that would make anyone’s head spin. 
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In an effort to decrease the confusion, 
here are some general considerations 
when considering an internal tank 
lining.

1. Sustainability and 
Environmental, Health and 
Safety (EHS)

Industries such as the oil and gas 
industry are under constant scrutiny 
regarding their sustainability, health 
and safety practices. By choosing 
a liner that will maximize on 
sustainability, health and safety is a 
logical step. Many companies in these 
areas have set yearly volatile organic 
compound (VOC) limits to decrease 
their impact on the environment. 
Sustainable and safe coatings are no 
longer inferior and are non-toxic, 
flashpoint-free, solvent-free, VOC-free 
and BPA-free. Because there is no use 
of solvents in the coatings, cleanup 
does not pose any health risks to the 
applicators, whereas conventional 
products may contain solvents that 
can enter the body through the lungs 
and skin.

2. Lining Performance

Curing rate is a very important 
consideration. Are your tanks located 
in a humid or cold climate? Not all 
coatings can cure in cold or humid 
conditions. Cold-weather coatings 
can cure in temperatures as low as 
-40ºF (-40ºC). What is the minimum 
and maximum temperature of the 
lining? If your tanks are used for 
storing heated materials, you need 
to make sure that the coating has the 
appropriate maximum temperature 
range. If the lining is damaged by 
heat, even for a short period of time, 
the coating becomes permanently 
damaged and will delaminate easily. 
In the oil field, this damage can result 
from excessive or unmonitored use 
of the heating/pumping truck to 
circulate the oil through big heaters 
to raise it to get the waxes/paraffin 
and heavier oil components out. Also, 
unmonitored steam cleaning activity 
often leads to this result.

3. Lining Durability

What is the durability of the 
coating? If the tank is regularly being 
moved, or if it experiences extreme 
expansion and contraction due to 
atmospheric conditions, then a lining 
with good flexibility or elongation 
properties is preferred. For mud 
tanks in oil industry collecting or 
moving slurry, abrasion resistance is a 
requirement.

What is the chemical resistance of 
the liner being used? Has the lining 
been tested for a particular chemical? 
If the contents of the tank have a 
unique mixture that hasn’t been 
tested or has proprietary chemicals 
that are not disclosed in the material 
safety data sheet (MSDS), consider 
sending a sample to your vendors’ 
lab or requesting liner-coated metal 
samples to conduct your own tests. 
It’s important to note that even if 
the chemical compatibility chart 
has a positive rating for each of the 
chemicals present in your fluid, the 
mixture may cause the properties 
to change and therefore affect the 
chemical resistance.

4. Repairability

What is the repairability window for 
the lining? Some linings have little to 
no repairability. A longer or infinite 
repairability window would drastically 
reduce the costs of future repairs. 
Costs, such as abrasive blasting of 
the entire coating and recoating the 
entire tank, can be avoided by paying 
attention to this detail.

5. Costs and Downtime:

What is the cost of the total solution? 
The cost is per gallon and coating 
thickness as it is related to liner 
costs. How long will the job take to 
complete and what will that cost your 
organization? In the marine or food 
industry, you can only conduct the 
work when the ships are in port or 
on the weekend when production 
is not occurring. Also, the surface 
preparation requirement for the lining 

drastically affects the cost of the job.

There are many factors to consider 
when selecting a suitable liner for your 
project. The list above is a general one 
and is not exhaustive. By considering 
the points above and working with a 
qualified coating professional, your 
chances of making the best selection 
will increase.

Typical Industry Testing 
Requirements:
Material pre-qualification 
requirements will vary from one asset 
owner or operator to another, but 
it is the opinion of the author that 
the following list provides the key 
fundamental international tests to be 
found in almost every client’s vessel 
lining testing specification:

•	 Adhesion
•	 Immersion Resistance
•	 Permeation Resistance
•	 Steam-Out Resistance
•	 Explosive Decompression
•	 Low Temperature Thermal Shock
•	 Chemical Resistance
•	 Abrasion/Erosion Resistance

Whenever possible, all the testing 
procedures should be aligned 
to internationally standardized 
methodologies such as those provided 
by ISO, NACE, and ASTM among 
others. The specific test conditions 
such as media, testing temperature 
and pressure, number of samples 
and dimensions, and laboratory 
certification should be discussed 
between the client or design authority 
and the lining manufacturer. Here we 
will discuss specifications 1 through 
5 above, and then we will complete 
our discussion of the remaining types 
of international tests used for the 
selection of fitting lining systems based 
on specific sites and types of process 
service.

Adhesion
Adhesion strength quantitatively 
characterizes the capability of a lining 
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applied onto the rigid substrate of 
a vessel to withstand the loads or 
stresses exerted by the surrounding 
environment during both normal 
and upset conditions. The 
adhesive strength of a lining can be 
compromised by a variety of factors.

Rapid decompression, for instance, 
will cause any dissolved gas within 
the lining to expand faster than it can 
diffuse out of the lining. As a result, 
the lining at the bond line would be 
subjected to tensile forces. If such 
forces are greater than the adhesive 
strength of the lining, it will blister or 
prematurely fail. This is one of the 
reasons why a great number of asset 
owners include adhesion testing on a 
test panel as part of the vessel lining 
application process.

The adhesive strength of linings is 
commonly determined by dolly pull-
off in accordance with ASTM D 4541 
(1). This test determines the greatest 
perpendicular force that a lining can 
bear before detaching.

Immersion Resistance
The main purpose of a lining 
is to protect the carbon 
steel substrate by providing a 
barrier between the substrate and 
the surrounding environment. 
The immersion resistance of a lining is 
typically assessed via Atlas cell testing 
in accordance with NACE TM0174 
(2). This method is used to assess the 
maximum temperature at which a 
lining is able to offer adequate long-
term protection when continuously 
immersed in liquid phase. Deionised 
water is most commonly used as test 
media because it has the greatest 
ability to permeate linings.

Two types of Atlas test cells are usually 
employed depending on the test 
temperature:

•	 Atmospheric pressure glass cells for 
testing of lining up to 203°F (95°C)

•	 Steel pressure cells for testing of 
linings at temperature levels above 
212°F (100°C)

Commonly, the lining is examined 
after the first, third and sixth month 
of exposure to the test environment 
for any visual change of color, gloss 
or smoothness. It is also inspected 
for signs of failure such as blistering, 
cracking, delamination and rusting 
among others, and properly 
evaluated.

Permeation Resistance
Linings must be able to 
resist permiation by gases or liquids 
as much as possible during service. 
Otherwise they will not be capable 
of providing long-term protection 
to the substrate. Should gases and 
liquids be able to freely permeate the 
lining, they will find their way through 
the lining until reaching the lining/
substrate interface.

At this point, the lining is no longer 
acting as a barrier between the 
chemical environment and the 
substrate; hence an ideal environment 
for corrosion to occur is created. 
As the metallic substrate oxidizes, 
oxidation products occupy a greater 
volume than that of the steel from 
which they came from, exerting 
additional pressure on the lining at 
the bond line. If severe enough, this 
pressure can overcome the adhesive 
strength of the lining.

Electrochemical impedance 
spectroscopy (EIS) is a powerful 
and non-destructive laboratory 
technique that can be used to 
investigate the deterioration of a lining 
due to exposure to the environment. 
EIS achieves this by quantitatively 
measuring the resistance or 
impedance of such a lining to the flow 
of current through it.

Steam-Out Resistance

Typically, process vessels are 
thoroughly cleaned prior to opening 
for maintenance and inspection. They 
need to be cleaned out to remove 
residual oils, chemicals, and other 
contaminants prior to conducting an 
inspection on the vessel substrate or 

existing lining, in the case of lined 
vessels. The cleaning process can 
be carried out by using chemicals 
or pressurized steam. The latter is 
commonly referred to as steam-
out process. Steam-out is a purging 
process that employs pressurized 
steam at temperature levels close to or 
above 390°F (200°C) for as long as 24 
hours. Steam is used conveniently and 
efficiently for this purpose for various 
reasons:

•	 Steam’s caloric content helps to 
break down viscous residues.

•	 Steam has no combustible oxidant.
•	 Condensed water facilitates flushing 

and rinsing of the vessel contents.

As a result, any vessel lining used 
must be resistant to high temperature 
steam.

To assess the suitability of linings 
for such applications, coated 
samples should be exposed to high-
temperature steam for a suitable 
period. Several asset owners require 
the lined specimens to be exposed to 
steam for at least 21 days. After that 
time, the specimens are inspected for 
any signs of failure/damage as a result 
of the high temperature exposure.

Explosive Decompression
As previously discussed, in pressure 
vessels where gases and liquids are 
stored at higher than atmospheric 
pressure levels, there is the tendency 
for any fluid or gas within the system 
to permeate the lining to a certain 
extent. In order to assess the ability 
of a lining to resist the effects of 
decompression, controlled testing can 
be carried out in accordance with 
NACE TM0185.

The apparatus employed for this test 
is an autoclave. The test medium 
normally used for evaluating explosive 
decompression resilience of linings is 
a gas mixture of methane, nitrogen, 
carbon dioxide, and hydrogen sulfide 
in different concentrations.

Coated panels are sealed in the 

06



| Alkali Bulletin November 2021

autoclave and exposed to the test 
media environment at elevated 
temperature and pressure levels 
as dictated by the specific target 
application. Following a pre-
designated time period (enough to 
allow for reliable evaluation of the 
lining integrity), usually from 21 to 28 
days, the autoclave is decompressed 
at a previously determined rate within 
15 to 30 minutes.

The panels are removed from the 
autoclave and allowed to cool 
to ambient temperature prior to 
inspecting the lining’s integrity. 
The lining must be inspected in 
both gaseous and liquid phases 
in comparison to an untested 
specimen to determine any signs 
of failure such as blistering, color 
change, softening, underfilm creep 
and disbondment among others. 
If no failure is observed, it can be 
concluded that the lining is resistant 
to decompression from the elevated 
conditions to ambient temperature at 
the tested decompression rate.

Best Practices in Installing 
Process Vessel Lining Systems:
A lining solution can only be an 
effective and integral part of the 
corrosion prevention system if 
installed correctly. Unintentional 
mistakes or short cuts taken during 
the application can have a significant 
effect on the project cost, lead-
time, quality, and the long-term 
performance of the lining.

Vessel Design
Once the lining system is chosen, 
the vessel should be designed for 
lining applications in the case of new 
builds. It is important that the vessel 
designer and fabricators liaise with the 
lining manufacturer when possible, 
ideally prior to completion of the 
design phase to ensure that the vessel 
will be designed for the application of 
a lining system. Poor vessel design can 
render a vessel difficult to line, which 
can lead to potential lining failures. 
Some examples include the following:

•	 Nozzles of small diameter, typically 
less than 4 inch (102 mm), are 
difficult to be properly surface-
prepared and lined via manual 
application

•	 Excessive amounts of internal pipe-
work running in multiple directions 
can complicate the application 
process

•	 Inaccessible boot areas that make 
the lining inspection process 
difficult

•	Welded internal furniture limiting 
access to the vessel

All of these design problems may 
not necessarily be well known by 
vessel designers, and as such, not 
be considered “problems.” This is 
why, once a lining option has been 
chosen as an integral part of the 
corrosion prevention system, vessel 
designers should include the lining 
manufacturer in the design process 
and allow them to review, comment 
and even sign off on final designs 
before fabrication. By doing so, 
nozzles of small diameter can be lined 
with a custom-built polymer sleeve, 
fabricated of a corrosion resistant alloy 
or larger diameter nozzles can be 
specified.

Applicator Training

Application standards-validated 
training has been introduced by 
several lining manufacturers in 
response to many global clients’ 
requests to address the increasing 
risks to all parties associated with 
poor application standards of lining 
materials resulting in premature 
failure.

Supervision of Lining Application 
Projects

Lining application projects should 
be monitored by qualified coating 
inspectors who can witness and 
record the achievement of the 
specification requirements on the 
quality control documentation. These 
inspectors shall also have a clear 
understanding of the application 

techniques as recommended by the 
lining manufacturers.

Application Quality Control

Quality control management is 
a paramount step to deliver a 
successful lining application. It 
implies establishing a set of control 
measurements to ensure the project 
achieves an acceptable outcome. To 
manage the quality of an application, 
several hold points must be set forth.

Hold points are certain points in 
the application where inspection 
must be carried out to determine if 
the application is proceeding as per 
specification. Upon reaching these 
points, the application must be held 
off from continuing until compliance 
is confirmed and signed off on the 
quality control (QC) documentation.

Some hold points within the 
application procedure are associated 
with the surface preparation process. 
The ultimate adhesion of the lining 
to the substrates will be wholly 
dependent upon the achievement 
of the surface preparation standards 
specified in terms of surface 
cleanliness.

In addition to the surface cleanliness 
of the steel substrate, the levels of 
internal contamination must also be 
measured to demonstrate compliance 
to the specification. The contaminants 
are typically soluble salts embedded 
in the substrate. The removal of the 
salts to below the specified maximum 
level is vital to prevent osmotic 
processes from affecting the long-
term performance of the lining. The 
inspection procedure described by 
ISO 8502-5 and ISO8502-6 can be 
employed to measure the substrate 
soluble contamination level.

Environmental control during surface 
preparation, application and curing is 
another critical part of the process. 
Typical environmental conditions to 
manage include relative humidity, 
substrate temperature and air 
temperature close to the substrate. 
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It is generally recognized that the 
difference between the dew point and 
surface temperature must be greater 
than 5°F (3°C) for equivalent rust 
bloom protection. NACE 6A192/SSP-
TR3 provides detailed information 
about why and how dehumidification 
and temperature control can be 
effectively used to achieve higher 
quality lining applications.

In-Service Experience

Asset owners and operators are always 
very concerned about the life cycle 
costs of installing and managing lining 
corrosion protection strategies. The 
main problem is that maintaining a 
vessel upon completion of the lining 
process implies shutting down the 
whole plant process or part of it, 
steaming out or chemically cleaning 
the vessel and inspecting the vessel 
after access is gained. However, the 
costs associated with maintenance 
shutdown and start-up is quite high.

The corrosion strategy should 
include regular non-destructive 
testing (NDT) from the outside of 
the vessel for directly monitoring 
any further damage or to indirectly 
monitor conditions that might lead 
to further damages. Although such 
NDT readings do not provide details 
regarding the condition of the linings, 
they can be progressively taken and 
comparatively analyzed.

For example, if a point wall thickness 
reading taken one year after the vessel 

was lined shows no difference from 
the same point measurement taken 
before the vessel was lined, that is a 
qualitative indicator that the lining 
is still protecting the wall from the 
surrounding environment. This type 
of in-service monitoring prevents 
the need for unnecessary shutdown 
and start-up procedures and the 
excessive associated costs. There is 
a need for further development of 
NDT technologies to enable on-
line monitoring of the lining and its 
bonding to the substrate via external 
inspection techniques as an integral 
part of any corrosion prevention 
programs.

Conclusion:
In conclusion, there are numerous 
strategies to manage erosion and 
corrosion and maintain the integrity of 
process equipment during its design 
life. Ultimately the system selected by 
the equipment owner should offer the 
following benefits:

•	 Lower maintenance costs, reduced 
downtime

•	 Improved efficiency and safety
•	 Simple maintenance procedures
•	 Extended machinery and 

equipment design life

Vessels can be lined for protection 
against corrosion and erosion. Where 
the operating conditions permit and 
the correct procedures are followed, 
advanced organic linings can offer 

all the above benefits, thereby 
significantly reducing the life cycle 
cost of the asset.

Linings can be subjected to pre-
qualification tests to provide 
demonstrable evidence of their 
fitness for service in the chemical 
process industry. The application of a 
lining solution is a critical stage in its 
delivery.

By training the application contracting 
company in the use of best 
application techniques, using certified 
supervision and implementing 
quality control procedures during 
the application, application risks can 
be reduced, increasing the asset’s 
reliability, operational on-line time, 
and successful performance.
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North America  
Chlorine Institute (CI) 
CI President Frank Reiner reported 
on the USA, Canada, and Mexico as 
part of the North America regional 
update. Internal CI news included 
exploration of an advocacy role in the 
wake of ACC’s CCD disbandment, 
the introduction of Spanish webinars 
and a safety webinar series, and a 
successful Fall Meeting held in late 
September 2021. CI is currently 
planning their Annual Meeting and 
Technology Symposium, to take place 
on 21-24 March 2022.   
 
US industry news included disruptions 
and shortages caused by COVID-19 
and Hurricane Laura, to which the 
industry responded by redirecting 
production to facilities in need, 
preventing the need for forced 
reallocation by the government. In 
November 2020, the US Department 
of Transportation issued their final 
ruling to make permanent the 
temporary TIH tank car specifications, 
with tank car safety requirement/
replacement upgrades predicted to be 
completed by 2027.   
 
CI recently published a new pamphlet 
on safe hydrogen handling practices 
to assist with the industry’s shift to 
the use of hydrogen in response to 
climate change concerns.  Over one-
third of US-based chlorine production 
continues to rely on the asbestos 
diaphragm method, strengthening 
CI’s consideration of alternatives.  
Although congressional proposals to 
ban asbestos by the end of the decade 
have seen no progress, EPA is actively 
progressing its risk evaluation under 
TSCA with an uncertain outcome. 

Currently registered as a pesticide 
in the US, chlorine is due for re-
registration, the requirements for 
which are being discussed with EPA. 

Latin America  
Clorosur 
CloroSur and the Brazilian Chlor-
alkali Association Abiclor have a new 
president from UNIPAR (Mr. Mauricio 
Parolin Russomano). For energy,  
problems in other regions are shared 
with Latin America and the recent 
droughts mean that other sources of 
energy are needed (63% of power in 
Latin America is ‘hydro’ based).

In July 2021, Brazilian authorities have 
revised the standard on transportation 
of liquefied chlorine. This is having a 
desired effect with low-levels of chlor-
alkali shipment incidents (lower than 
the rest of the chemical sector). With 
the support of CI, Mexican producers 
are looking to include CHLOREP/ 
TRANSCAER programmes to improve 
transport safety.  
 
For climate change and energy, 
businesses across the region are 
working on projects to source 
renewable energies and better 
utilisation of effluents as part of their 
circularity commitments.  

Europe  
Euro Chlor 
A new Halogens Industry Sector 
Group has been formed at Cefic, 
which features 10 Sector Groups 
(including Euro Chlor). They will 
discuss and work together on 
common items of concerns. A new 
PFAS sector group (FPP4EU) has been 
formed to work with producers and 

users on the range of regulations on 
PFAS. Euro Chlor has also formed a 
specific hydrogen Task Force which 
will collect data and reinforce the fact 
that our industry makes high quality 
‘green’ hydrogen with authorities.  
 
Much progress has been made on 
the Euro Chlor Mid Century Strategy 
(MCS). Outreach with downstream 
users of chlorine has taken place, the 
industry has been promoted with 
17 Careers interviews with young 
people who work in the sector as well 
as a series of interactive ‘trees’ on 
the applications of chlor-alkali. Euro 
Chlor has launched its 2011-2020 
sustainability report that details the 
key performance indicators of our 
sector to be developed over the next 
10 years with a new sustainability 
programme from 2021-2030. 
Euro Chlor has also been updating 
EU authorities on active chlorine 
disinfectant availability as well as 
updating its Eco-Profile.  
 
A series of Safety Training Courses 
were held for 200 people in early 
2021 which will be repeated in 2022 
and extended to downstream users. 
The Euro Chlor experts are also 
preparing an interactive safety training 
‘board game’ which will be ready by 
the end of 2021 once final testing 
with member companies has taken 
place. A safe loading and unloading 
commitment for chlor-alkali products 
has also been released due to the 
large number of accidents still taking 
place. Implementation is now being 
followed up by Euro Chlor members. 
There will also be a Euro Chlor 
Technology Conference (5-7 May 
2022) in Warsaw, Poland.   
 

WCC Regional Snapshots 2021
Here are the regional highlights given at the Annual Meeting
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On climate change/ energy, to ensure 
that chlor-alkali is seen as a source 
of hydrogen Euro Chlor will start a 
communications initiative to raise 
the profile of the industry as a source 
and the quality and energy efficiency 
of our hydrogen with external 
stakeholders. Finally, Euro Chlor 
is working on PFAS consultations, 
emissions and assessments to gauge 
the extent of the issue for the sector. 

Russia 
RusChlor, Russian Chlor-Alkali 
Association 
RusChlor held its 13th Conference 
on chlorine and its derivatives in June 
2021. The event involved authorities 
and NGOs in its preparation and 
was well attended by stakeholders 
from the entire supply chain as 
well as representatives from outside 
Russia. Product sustainability was a 
key feature of many of the external 
presentations with more information 
on the event available via the 
RusChlor website and in the journal 
‘Chemical Industry’.

RusChlor are actively involved in 
the technical regulation reform (the 
‘Regulatory Guillotine’).

The Russian government has 
tasked RusChlor with assisting the 
investigation of accidents in the 
Russian Federation based on the 
volume of data accumulated by 
RusChlor and input from CI. 

Twenty Chinese rail tank containers 
have been used successfully for 
many years by one shipper and this 
may be expanded. Cost benefits 
and successful testing have provided 
evidence of their value. Similar tanks 
are now available from Belarus which 
is being certified for use in the Russian 
Federation.

Russian manufacturers of chlorine are 
evaluating the costs and risks due to 
‘Green agenda’ in other countries. 
There are concerns that high carbon-
costs could slow down the post-Covid 

recovery of parts of the Russian 
economy, particularly if ‘materials’ 
are exported for use in downstream 
products in ‘green’ countries.

For mercury, all three chlor-alkali 
facilities that use mercury have 
launched their conversion projects. 
However, these have been slowed 
down due to the pandemic and 
concerns over carbon-pricing activities 
in other regions. Work is continuing 
on mercury though as the government 
has taken over the task of remediating 
an industrial site in Siberia where 
mercury chlor-alkali production used 
to operate.

Asia  
Alkali Manufacturers 
Association of India (AMAI) 
The 44th Annual General Meeting 
of the AMAI was held virtually on 
29 September 2021 where the new 
AMAI President, Mr. K. Malhotra 
was elected alongside Mr. A. Virmani 
as Vice President. An update from 
AMAI in the following diverse areas 
to support alkali industry in India, is 
given below:

Safety and Emergency 
Preparedness: An AMAI Initiative 
to handle chlorine emergencies 
pan-India in the minimum possible 
time was established in 2012 in the 
form of the Chlorine Emergency 
Response Network (CERN). All 
chlor-alkali industries and some 
of their consumers are partners in 
this network and are voluntarily 
involved. Consumers and dealers 
are also being integrated into this 
network. So far 30 such units have 
been incorporated. Emergency 
calls divert from the toll-free line to 
production sites for specific advice 
and nearest unit deputing the expert 
team to handle the incident. AMAI 
is regularly organising chlorine safety 
training programmes on the safe 
handling of chlorine and emergency 
preparedness for chlorine consumers, 
health departments, water works, etc. 

AMAI has also compiled 115 incident 
reports, including root cause analysis 
and recommendations, to help avoid 
future incidents. 

Logistics: The Ministry of Road 
Transport & Highways, Government of 
India, is working on a Vehicle Tracking 
Platform for all hazardous chemical 
goods vehicles. Chlor-alkali industries 
are installing GPS in trucks/ tankers 
to monitor the movement of goods 
across India. 

Energy: The India National Mission 
for Enhanced Energy Efficiency is 
part of the National Action Plan on 
Climate Change launched by the 
Government of India (GoI) in 2008. 
As part of this, the GoI, Ministry of 
Power, Bureau of Energy Efficiency 
launched a scheme that tracks energy 
efficiency sectors including chlor-
alkali in 2012 and developments 
continue. India has released a green 
hydrogen roadmap and in August 
2021 launched a new initiative to 
reduce fossil fuel dependence/ carbon 
emissions. The scheme will scale 
up green hydrogen production and 
utilisation with funds being allocated 
for Research and Development here. 
GoI is aiming to produce three-
quarters of hydrogen from renewable 
sources by 2050. India still faces 
challenges with high power costs (50-
60% of the cost of production).

Salt: There is increasing demand for 
salt but growth in the industry is slow 
due to challenges to maintain salt 
production.

China 
China  Chlor-Alkali Industry 
Association (CCAIA) 
CCAIA has also carried out a series of 
standard compilations. For example, 
in May 2021, CCAIA completed 
standards on Safe Operating 
Procedures for producing PVC via 
calcium carbide. A national standard 
for chlorine safety was also begun in 
July 2021.
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Chinese government initiatives 
to reach peak carbon dioxide 
emissions by 2030 and achieve 
carbon neutrality by 2060 have been 
released. The Chinese chlor-alkali 
industry has carried out various 
measures around the action plan to 
further green development in the 
sector.

CCAIA have also released a 
Testing Method for testing SCCP in 
Chlorinated Paraffin products. They 
also supported a September 2021 
event to discuss global developments 
in MCCP regulation.

The 24th China Chlor-Alkali forum 
took place in June 2021 with over 
400 participants and a July 2021 
event with 170 people of the National 
PVC Technology Conference. 

Japan 
Japan Soda Industry Association (JSIA) 

There have been a series of action 
plans for ‘Smart Security’ as of June 
2020, with new plant technologies 
expected from 2025. Plant security 
cost is expected to increase due 
to increased natural disasters 
from climate change and aging 
demographics. State-of-the-art 
technologies are felt by Japanese 
authorities to help improve security 
levels and cut costs. Automation will 
be complex, and basic understanding 
of operators must be maintained. 
As such, a combination of human/ 
artificial intelligence is likely to 
be promoted by the Japanese 
government.

JSIA have reported no incidents or 
near misses for over four years even 

with transport incident/ near misses.

For climate change/ energy, the energy 
saving benchmark index may need 
to be changed as more than 50% of 
JSIA member companies have already 
achieved the target. Authorities are 
likely to update this target in late 2021 
for JSIA members to meet.

Due to concerns with bile duct 
cancer in printing companies (from 
chlorinated solvents) and bladder 
cancer in chemical companies 
working with aromatic amines, there 
are government plans to improve 
the Safety Data Sheets, conduct risk 
assessments/ medical check-ups and 
improve conditions amongst SMEs. To 
do this, chemical regulation is likely to 
evolve in Japan towards autonomous 
chemical management. This 
involves government trainings in risk 
assessment, expansion of chemicals 
requiring SDS, addition of threshold 
limit values, collection of hazard 
data, reporting-recording-auditing, 
SDS reviews and updates. More 
information on bile duct cancer in 
printing companies can be found 
in Case Study: bile duct cancer in 
printing plants in Japan.

Korea 
Korea Chlor-Alkali Industry 
Association (KCAiA) 

Mr. C. Ji is the new representative 
of KCAIA and Mr. Y. Nam is the 
new chair. KCAIA are developing 
their emergency response plans and 
contact points for emergencies during 
transportation in 2021. They are 
also reviewing difficulties on getting 
approvals from the government for 
maintenance of HCl facilities. KCAIA 

are also working with the government 
on measures to regulate the 
management of hazardous substances 
via a Chemical Safety Forum.  
 
The Hazardous Material 
Transportation Safety System is being 
upgraded using big data to collect 
information on journeys made that 
can model accident patterns to 
forecast risk of accidents. This can 
then alert drivers of potential risks and 
help connect to national fire agencies/ 
chemical safety experts when 
incidents occur. KCAIA are helping 
by updating the contact points and 
organising seminars to help reduce the 
risk of transport incidents.

On climate change/ energy, a 24% 
reduction below 2017 level for carbon 
dioxide emissions is planned by 2030 
with a goal of carbon neutrality by 
2050. This will include expanding 
use of clean power/ hydrogen, 
improve energy efficiency, scale 
up of carbon removal and scale up 
circular economy activities. ETS will 
also evolve in Korea with pricing to 
develop with time.

The National Institute of 
Environmental Research has added 
a notice that sodium hypochlorite 
with mixtures of >2.5% hypo being 
classified as toxic. Due to challenges 
with certain consumer products here, 
KCAIA are raising their concerns and 
will discuss this with the Ministry of 
Environment at the Chemical Safety 
Forum to find a solution. K-REACH 
has started as of 2015 and companies 
are acting as their registration grace 
periods elapse. Notification should be 
completed by 2030.

(Reproduced with permission from WCC 
Secretatiat and Members)
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Four Chemical Technologies that could make an Impact
Ravi Raghavan, Editor, Chemical Weekly

The October 25 issue of Chemical & 
Engineering News, the weekly news 
magazine of the American Chemistry 
Society, has a feature on four chemical 
technologies, outside of the start-up 
world, that could shape the industry 
in the years ahead. All are based 
on traditional chemistries, pointing 
to the fact that while developments 
in biosciences and computing hog 
all the headlines and monies (for 
good reasons), old chemistries are 
still very much relevant including at 
companies that have been around for 
a while. They exemplify the fact that 
no technology is ever mature, and 
can see improvements that may seem 
incremental but are still significant.

As with any prediction, there are risks 
of being wrong on the commercial 
fate of the choices, but here is a brief 
on the four that made the list.

Turning hydrogen into liquid 
fuel (Umicore and Anglo 
American)
Hydrogen – in the hues of grey, blue 
and green (and a few other versions) 
– is very much in the news and 
scarcely a day goes by without some 
announcement of collaborations to 
make, transport and use it as a clean 
energy source and a reactant to make 
industries with hefty carbon footprints 
(like refining and steel), greener. 
Compressed hydrogen is also being 
trialled for use in fuel cells deployed 
in cars and heavy-duty trucks, to 
generate the electrical energy for 
propulsion, with benign water as a 
co-product.

As the first element of the Periodic 
Table, hydrogen is the lightest, 
and using it in vehicles requires 

compressing it so as to carry enough 
to move a reasonable distance. 
Unicore and Anglo American – 
two companies in the business of 
precious metals – are innovating 
another approach: one that uses 
a liquid organic hydrogen carrier 
(LOHC), which, simplistically put, 
binds hydrogen. They visualise a 
future wherein the hydrogen-loaded 
LOHC is pumped (like petrol) into 
a fuel tank. When the vehicle is in 
use, the LOHC gives up the hydrogen 
– dehydrogenation in chemistry 
parlance – to a fuel cell, which 
generates the electricity needed. 
When all the hydrogen is depleted, 
the LOHC is replaced with fresh stock.

The best LOHC candidate as yet 
seems to be benzyltoluene for its 
combination of high heat capacity, 
storage density, low viscosity and 
surface tension. Besides, it is 
commercially available for its current 
use as a heat transfer fluid. The 
challenge and hence the focus of the 
technology development efforts by the 
two companies (as also a few others) 
is the development of a suitable 
and efficient heterogenous catalyst, 
which enables the dehydrogenation 
to take place at temperatures and 
pressures that are not unacceptably 
high. This is not a trivial problem, and 
Umicore scientists have cautioned 
that commercial development is 5-10 
years away.

There are some who believe this is a 
complicated route to getting hydrogen 
into a fuel cell, compared to the 
more widely accepted compressed 
hydrogen supply. But proponents of 
LOHC point to the safety challenges 
with carrying hydrogen gas, and 
believe a hydrogen-loaded LOHC 

could be a safer and viable option 
that could also leverage some of the 
existing infrastructure to dispense 
conventional liquid fuels.

Converting fluorocarbons to 
basic chemicals (Midwest 
Refrigerants)
Fluorocarbons are literally 
everywhere. They are widely used 
as water-proofing agents, flame-
retardants, refrigerants, non-stick 
coatings, foam blowing agents and 
as propellants, to name justa few 
applications. The very same property 
that makes them indispensable – 
their chemical inertness – makes 
them persistent and ubiquitous in 
the environment. They have been 
blamed, most notably for their ability 
to deplete the ozone layer, and for 
contributing to global warming.

To no surprise therefore fluorocarbons 
are under the scanner of 
environmentalists, governments and 
multilateral agencies, and their safe 
disposal after use is a matter of great 
importance.

The classical way of destroying 
fluorocarbons is high-temperature 
incineration, but that realises none 
of its chemical value. It would be 
highly desirable to have a process that 
can break-up fluorocarbons to other 
useful chemicals and that is what 
Midwest Refrigerants, a 10-year old 
company has patented. The catalytic 
decomposition technology from 
the company reacts fluorocarbons 
with hydrogen and carbon dioxide 
(CO2) at 600-900°C, over a blended 
transition metal catalyst. The output 
are separate streams of hydrogen 
fluoride (HF), hydrogen chloride 
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and carbon monoxide, and the 
exothermic reaction is self-sustaining 
once initiated.

The main advantage of the process 
is that all the chemical streams have 
commercial value; the company 
claims it can make $5.5 per kg of 
fluorocarbon it collects. The process is 
versatile in the sense that it can take 
in blends (such as most low global 
warming potential refrigerants), and 
even very recalcitrant molecules such 
as perfluoroalkyl substances (PFAS).

The business plan seems to be to 
take end-of-life refrigerants and give 
the fluorine in it a new lease of life 
in the form of HF, which is required 
by several industries, most notably 
semiconductor manufacture.

A classic case of wealth from waste!

A greener route to ethylene – 
Clariant, Linde and Technical 
University of Munich (TUM)
The conventional route to ethylene 
– the single most important 
petrochemical feedstock – is the 
steam cracking of hydrocarbons 
– typically naphtha or natural gas 
liquids (NGLs). But this comes with 
the baggage of CO2, a notorious gas 
and the single largest contributor to 
global warming. On average, about 
1.2-tonnes of CO2 is generated for 
every tonne of ethylene produced, 
and global production of ethylene was 
~200-mt in 2020!

Ethylene crackers desirous of 
lowering their carbon footprint now 
have the option of sequestering the 
CO2 in geological formations, and/
or consuming (small quantities) for 
chemical conversion. A handful of 
companies are evaluating use of 
electric furnaces, fed with renewable 
power, to crack hydrocarbons to 
make ethylene, but an alternate route 
that does not produce CO2 at all is 
desirable.

The collaboration between Clariant 

(which has extensive expertise in 
catalytic technologies thanks to its 
acquisition of Sud-Chemie), Linde 
(a world-class engineering firm with 
considerable expertise in building 
conventional steam crackers) and 
TUM (a leading research institute in 
Germany) is developing an oxidative 
ethane dehydrogenation process 
(Edhox) that has the potential to 
eliminate 100% of the CO2 emissions 
from ethylene production. In the 
process, ethane reacts with oxygen 
to yield ethylene, water and acetic 
acid. Besides its favourable carbon 
footprint, the exothermic process has 
another advantage over conventional 
steam reforming: it can be carried out 
at lower temperatures (400°C).

The technology has been in 
development for nearly a decade, and 
the challenges faced include: ensuring 
selectivity to the desired products 
(ethylene and acetic acid), without 
generating too many unwanted 
oxygenated products (a bane of 
alkane oxidation); ensuring adequate 
catalyst activity to make the process 
commercially viable; and keeping 
the catalyst stable against phase 
changes that deactivate it (by using a 
proprietary promoter).

Linde believes the technology, which 
has been deployed at a demonstration 
unit in Pullach, Germany since 2017, 
is particularly well suited to customers 
who have use for both ethylene 
and acetic acid, such as producers 
of vinyl acetate and polyethylene 
terephthalate (ethylene for making 
monethylene glycol and acetic acid 
for the purified terephthalic acid).

Membranes open up new sources of 
helium – Evonik Industries

Though an inert gas, helium has 
several important industrial uses: 
in cryogenics and in the cooling of 
superconducting magnets, with the 
main commercial application being in 
MRI scanners; as a pressurizing and 
purge gas; as a protective atmosphere 
for arc welding; and in processes such 

as growing crystals to make silicon 
wafers. This is aside its well-known, 
but minor, use is as a lifting gas in 
balloons and airships. The gas is often 
irreplaceable in the applications it 
serves, which is why the US has a 
strategic helium reserve.

Most of the helium on the market 
today comes from natural gas wells, 
and not all wells have helium reserves 
that are commercially exploitable. At 
the same time, global markets have 
seen at least three major shortages 
since 2006, so the commercial drivers 
for exploiting lower grade reserves, so 
as to expand the resource pool, is very 
much there.

And this is what the hollow-fibre 
membrane technology developed by 
Evonik, a Germany-headquartered 
chemical giant, aims to achieve. The 
hollow fibres, branded as Sepuran 
Noble, are made of a proprietary 
polyimide, and the systems can be 
engineered to provide 99.999% pure 
helium. The technology is already in 
commercial use at Linde’s plant in 
Saskatchewan, Canada, and several 
others are possibly on the way. Evonik 
claims there really isn’t any lower limit 
to the scale at which the technology 
is viable.

Catalysis at the core
Three of the four technologies 
showcased in the report hinge on 
developments in catalysts. This is 
no surprise. Catalysis is a core area 
of contemporary science, posing 
major fundamental and conceptual 
challenges. It has for long been at 
the heart of the chemical industry, 
and is involved at some point in 
the processing of over 80% of all 
manufactured products. Innovation in 
catalysis is core to meeting many of 
the key questions facing society as a 
whole today, and these technologies 
exemplify its importance.

(Reproduced with permission from 
Chemical Weekly 2nd November 2021)
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INCIDENT
The Water Filter Unit in T. Narasipur 
supplies drinking water to the T. 
Narasipur town. The Water Filter Unit 
is within the Town Municipal Council 
Limits and it is also controlled by the 
Town Municipal Council. The unit is 
located amidst residential areas on the 
T. Narasipur-Mysuru Road. 

Chlorine is being used in this water 
filter unit for the treatment of water. 
It is reported that small quantities 
of chlorine gas leakage was being 
noticed for a couple of days before 
the chlorine leakage incident. 
Concerned officials overlooked 
the small chlorine leakage from 
the cylinder and did not rectify the 
leakage at early stage.

As a result, in the afternoon of 9th 
November 2021, there was heavy 
chlorine gas leakage from the leaking 
chlorine cylinder. The leaked chlorine 
gas soon spread to the neighbouring 
residential area. Five persons residing 
in the nearby area inhaled chlorine 

Chlorine Gas Leak in the Water Filter Unit  
at T. Narasipur, Near Mysore

Incident Report 118

gas and suffered from burning 
sensation in their eyes and nose 
and were Unable to breathe. These 
five chlorine gas affected persons 
were immediately admitted in the 
T.Narasipur town General Hospital for 
treatment.

Head Constable Mr. H.S. Yogesh, 
driver Kishore and Assistant M. 
Nagaraju of T. Narasipur Fire Station 
were also affected with leaked 
chlorine gas while trying to plug the 
gas leakage. They were also admitted 
to the Hospital in serious condition. 

In the above chlorine gas leakage 
incident, total of eight persons 
including the three firefighting persons 
were affected.

INCIDENT CONTROL
Following chlorine gas leak, the 
Mysuru -T. Narasipur main road was 
closed for traffic and vehicles were 
diverted via Link Road. People in 
the town were in panic because of 
the gas leakage. Mr. Basavaraju the 

Town Municipal Council Chief Officer 
informed that an announcement was 
made from a public address system 
advising the villagers to stay indoors. 

The chlorine leakage incident was 
informed to the Town Municipal 
Council staff, who in turn informed to 
the local Fire Brigade Station. The Fire 
and Emergency Services personnel 
from the T. Narasipur Fire Station 
rushed immediately to the water filter 
unit. The Fire and Emergency Services 
personnel tried to plug the leakage, 
but fell sick after inhaling chlorine gas. 
The situation was going out of control. 
The chlorine gas leakage continued.

Station Officers, Mr. Ganganayak 
and Mr. G.P. Pradeep from Mysuru 
Fire Brigade were rushed to T. 
Narasipur water filter unit along with 
their staff. The above station officers 
and their staff from the Mysuru Fire 
Brigade station managed to plug 
the gas leakage, after taking proper 
precautionary and safety measures. 
The situation was brought under 

MLA Mr. Ashwin Kumar, in discussion with Police team  
at T. Narasipur General Hospital

Fire control and police teams on the job
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control and a major mishap could be 
averted.

Local M.L.A, Mr. Ashwin Kumar, 
visited T. Narasipur General Hospital 
soon after the incident and enquired 
the health condition of the Fire Staff 
from the doctors. He also visited the 
Water Filter Unit and got apprised 
about the incident by officials. 

Root cause
The Water Filter Unit, which supplies 
drinking water to the town, initially 
was in the outskirts of the town. Over 
the years residential area developed 
around the water filter unit and now 
the water filter unit is situated in the 
amidst residential area.

There was minor chlorine gas leakage 
from the cylinder 2-3 days before 
the incident which was overlooked, 
and the leakage was not plugged. 

Had the leakage been plugged in the 
initial stage of the leakage the major 
chlorine leakage would have been 
prevented.

Recommendations
•	 Minor chlorine gas leakage should 

never be overlooked as chlorine 
leakage from cylinder will not 
stop automatically. The minor gas 
leakage will lead to measure gas 
leakage.

•	 Necessary chlorine safety kits and 
PPES should be made available in 
the water works.

•	 The persons operating the chlorine 
cylinder should know how to use 
chlorine safety kits and PPES.

•	 The operators should be trained to 
handle small chlorine leakages.

•	 Proper tools should be used for 
handling chlorine cylinder. One 
of the major causes of chlorine 

leakage from chlorine cylinders is 
their improper handling.

•	 The chlorine cylinders after filling 
should be retained for 24 hours 
at supplier end before despatch 
and checked for leakage before 
despatch.

•	 The leakage incident should 
be informed to the supplier for 
immediate advice and control.

•	 Fire brigade persons should also 
be trained in handling chlorine 
cylinder leakage.

•	 The residents around the water 
filter unit should be informed about 
the precautions to be taken by 
them in case of chlorine leakage.

•	  Regular training to use safety kit 
should be conducted.

(Hari Saran Das, Honorary SHE Advisor, 
AMAI prepared the above report based on 
the information published in Star of Mysur 
dated 10.11.2021)
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ADB Approves US$125 Million for Water 
Supply and Sanitation in Uttarakhand
PHD Research Bureau | 30 November 2021

The Asian Development Bank (ADB) has approved a 
US$125 million loan to improve access to quality water 
supply and sanitation services in Uttarakhand.

The project will construct 136 kilometers (km) of water 
pipe system to replace defective water networks in South 
Dehradun. This will ensure reliable and continuous water 
supply, benefitting an estimated 40,000 people, including 
4,000 urban poor and vulnerable groups. Water meters 
will also be installed in about 5,400 households to support 
efficient water use and consumption billing.

In addition, the project will establish sewage treatment 
plants in Dehradun, supported by 256 km of enclosed 
underground sewer networks and 117 km of stormwater 
drainage networks benefitting an estimated 138,000 
residents, including 15,000 urban poor and vulnerable 
people. A total of 17,410 households in Dehradun will be 
connected to this sewerage system. Replacing the aging 
sewage treatment plant with a new one using advanced 
technology, and trunk sewer rehabilitation in Nainital, the 
project will ensure resilient and reliable sanitation services 
to the entire population of about 154,000 people.

The project incorporates some lessons from earlier ADB-
financed projects in Uttarakhand and other states in India. 
These include, among others, building citywide sanitation 
to make them cost-effective, wider-reaching, and less 
water-dependent and engaging the private sector to build 
the skills of concerned urban local bodies on operation and 
maintenance systems.

The project will introduce a supervisory control and 
data acquisition (SCADA) and geographic information 
system (GIS) to provide real-time data and information for 
monitoring. Moreover, for the first time in India’s water 
and sanitation sectors, the project will introduce four 
citywide computerized maintenance and management 
systems to advance operation and maintenance, and 
asset management of the water supply and sanitation 
infrastructures and services. 

ADB will provide a $250,000 technical assistance (TA) 
grant from its Technical Assistance Special Fund and 
another $750,000 grant from its Climate Change Fund 
to further strengthen climate-resilient urban planning 
and development of the state by carrying out thorough 
assessment, supporting science-based decision making, 
developing smart integrated and resilient urban planning 
tools, and capacity-building activities.

Resolve with which Jal Jeevan Mission 
was started, is coming True
NDTV | 28 November 2021

The resolve with which the JJM was started is coming 
true, Prime Minister Narendra Modi said on Saturday as 
he tagged a minister’s tweet which included a video of 
a woman in Ladakh talking about how tap water at the 
doorstep of her home had made life easy.

Jal Jeevan Mission is envisioned to provide safe and 
adequate drinking water through individual household tap 
connections by 2024 to all households in rural India.

PM Modi tagged a tweet by Union Minister of Jal Shakti 
Gajendra Singh Shekhawat which included a video of a 
woman in Ladakh talking about how her life had become 
easy due to tap water coming to the doorstep of her house.

“This is also the real objective of Jal Jeevan Mission. The 
resolve with which this campaign was started is coming 
true,” the prime minister said.

Meanwhile, in another tweet, PM Modi also hailed Haryana 
Chief Minister Manohar Lal Khattar for reportedly enrolling 
in a Japanese language course, saying he is someone who 
loves to learn new things and his decision to learn Japanese 
is another step in that direction.

Ladakh village at 13,000 feet gets clean 
drinking water
Hindustan Times | 27 November 2021

The Jal Jeevan Mission reached a major milestone recently, 
when it provided clean drinking water to a remote village 
in Ladakh. The residents of Skampuk village in Leh’s Nubra 

Jal Jeevan Mission - An Update
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block now get potable water even in sub-zero temperature.

The village is located at a height of 13,000 feet. What 
makes this achievement significant is that the people living 
all 105 households here are getting water which is not 
frozen. This has been made possible by an insulation jacket 
around the pipe.

“Earlier, we faced so many problems related to water 
supply during the winters. But now, it’s so easy as under 
Jal Jeevan Mission, every household has a tap connection. 
Our problem has been solved,” said Smarka Lamo, a young 
woman living in the village.

“We are very thankful to the central government,” she 
added.

The day temperature in Skampuk is recorded minus 3 
degrees Celsius, and it plunges to minus 11 degrees Celsius 
during the night. Still, the people living here are facing no 
issues with water supply.

“We had to go to the river bank with donkeys to fetch 
drinking water. There was a handpump we used, but the 
water was not clean. But now it’s all well and good since we 
have a tap near our doorsteps,” said another woman.

The Jal Jeevan Mission was launched by Prime Minister 
Narendra Modi on August 15, 2019. And in these 27 
months, over 50 million families have been provided new 
tap water connections.

Under the Jal Jeevan Mission-Har Ghar Jal scheme, every 
rural household is to be provided with a functional tap 
water connection by 2024.

https://www.hindustantimes.com/india-news/jal-jeevan-
mission-ladakh-village-at-13-000-feet-gets-clean-drinking-
water-101637995426485.html

Assam water project named after ‘Paki-
stan’ raises a storm

The Times of India | 12 November 2021

The naming of a water supply project after ‘Pakistan’ 
in upper Assam’s Dhemaji district, inhabited by ethnic 

communities, has triggered a controversy forcing the state 
public health engineering department to remove ‘Pakistan’ 
from the nameplate.

The original name, Pak Sthan Suk — meaning a location 
that can be reached through a winding road — has become 
‘Pakisthan Suk.’ With this name in circulation for years, 
with even official documents vetting the name, Assam 
PHE department named the water project ‘Pakistan Suba 
(colony) Water Supply Scheme’.

Assam PHE minister Ranjeet Kumar Dass has assured that 
he would resolve the issue and take prompt action.

Sub-divisional officer, Dhemaji (Sadar), Nandita Roy 
Gohain, who led an inspection team of officers from the 
district administration on Thursday, said, “The original name 
‘Pak Sthan Suk’, over the years, somehow became ‘Pakistan 
Suk’ and ‘Pakistan’ was officially recorded in the documents 
of the PHE department.”

“Ancestors of the present residents gave the name Pak Sthan 
Suk. It was an isolated land once due to the distant location, 
mostly inhabited by Ahom and Chutia community people. 
There are no Muslim villagers there,” Gohain said.

Activists of the Bir Lachit Sena erased the name Pakistan 
from the nameplate of the project on Wednesday. Dass had 
a word with Dhemaji MLA and education minister Ranoj 
Pegu and Jal Jeevan Mission, Assam, director, Akash Deep 
considering the gravity of the matter.

Gohain later said the project has been renamed Burhakuri 
Dakhin Suk after revenue village Burhakuri under which 
the area falls under. “The people residing here are from 
OBC. There are no minorities there,” she said. Government 
sources said PHE department records show that this name 
has been in use since 1992.

https://timesofindia.indiatimes.com/india/assam-water-
project-named-after-pakistan-raises-a-storm/article-
show/87656661.cms
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Jal Jeevan Mission urges UP to provide 
tap water supply to 78 lakh rural house-
holds this year
The Economic Times | 12 November 2021

In an effort to accelerate the pace of implementation of Jal 
Shakti Mission, the National Jal Jeevan Mission has urged 
Uttar Pradesh to take necessary measures to provide tap 
water supply to 78 lakh rural households in the state this 
year. In Uttar Pradesh, there are 2.64 crore rural households 
in over 97,000 villages, out of which 34 lakh (12.87 per 
cent) households now have tap water supply. “To accelerate 
the pace of JJM implementation, National Jal Jeevan Mission 
has urged the state to take necessary measures to provide 
tap water supply to 78 lakh rural households in the state this 
year, for which the state plans to start water supply works 
in more than 60,000 villages by December 2021,” the Jal 
Shakti Ministry said in a statement.

With this year’s central allocation of Rs 10,870 crore and 
an opening balance of Rs 466 crore available with the state 
government, the state’s matching share of 2021-22 and 
shortfall in matching state share of previous years, the total 
assured fund available for the implementation of JJM in 
Uttar Pradesh is more than Rs 23,500 crore, it said.

“Thus, the government of India is ensuring that there 
is no paucity of funds for the implementation of this 
transformational mission in the state of Uttar Pradesh,” 
the statement said. As on date, 34 lakh (12.9 per cent) 
rural households out of 2.64 crore are getting tap water 
supply in their homes. In 2021- 22, the state plans to 
provide tap water connections to 78 lakh households, 
the Jal Shakti Ministry said in a statement. The State Level 
Scheme Sanctioning Committee (SLSSC) of Uttar Pradesh 
on November 11 approved proposals submitted by the 
state worth Rs 1,882 crore for making provision of tap water 
connections in rural areas. These schemes will cover a 
population of 39 lakh in 1,262 villages of 33 districts. In the 
meeting, 735 schemes were approved by the committee. 
As per the approval, tap water connections will be provided 
to 4.03 lakh rural households of the state. Under the Jal 
Jeevan Mission (JJM), there is provision for constitution of 
State Level Scheme Sanctioning Committee (SLSSC) for 
consideration and approval of schemes to be taken up for 
making provision of tap water supply to rural households. 
The SLSSC acts as a state-level committee to consider water 

supply schemes/ projects, and a nominee of the National Jal 
Jeevan Mission (NJJM), government of India, is a member of 
the committee. “The National Jal Jeevan Mission, Ministry 
of Jal Shakti, has already released Rs 2,400 crore grant-in-
aid to Uttar Pradesh during 2021-22. In 2019-20, central 
government had allocated Rs 1,206 crore to Uttar Pradesh 
for implementation of Jal Jeevan Mission, which was 
increased to Rs 2,571 crore in 2020-21. Union Minister, 
Jal Shakti, Shri Gajendra Singh Shekhawat while approving 
this four-fold increase in allocation in 2021-22, assured full 
assistance to the state for making provision of tap water 
supply in every rural home by 2024,” the ministry said.

https://economictimes.indiatimes.com/news/india/jal-
jeevan-mission-urges-up-to-provide-tap-water-supply-to-
78-lakh-rural-households-this-year/articleshow/87665718.
cms

Now 67.10 percent rural households in 
Maharashtra have tap water connections: 
Jal Shakti Ministry
The Week | 12 November 2021

Around 67 per cent of total 1.42 crore rural households 
in Maharashtra have been provided with tap water 
connections and 33 per cent of the coverage was achieved 
in the last 26 months, mostly hit by the COVID-19 
pandemic and subsequent lockdowns when the 
construction activity was badly affected in the state, the Jal 
Shakti Ministry said on Friday.

As a follow-up to the National Jal Jeevan Mission teams’ visit 
to Maharashtra in October, 2021, a review meeting with 
Principal Secretary, Water Supply & Sanitation Department 
and his team was held at the Ministry of Jal Shakti here.

The purpose of the meeting was to discuss the progress 
made by the state in implementation of the Jal Jeevan 
Mission, and update about the plan and activities proposed 
for the remaining five months of the financial year as well as 
the strategies to be adopted for 100 per cent coverage in a 
time-bound manner.

The team shared the challenges they encounter on ground 
as 145 blocks of Maharashtra are water-stressed.

“In Maharashtra, out of a total of 1.42 crore rural 
households, 95.52 lakh (67.10 per cent) households have 
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been provided with tap water connections. On August 15, 
2019, at the time of the launch of the Jal Jeevan Mission, 
48.43 lakh households (34 per cent) had access to tap 
water. In the last 26 months, 47.08 lakh households (33 
per cent) have been provided with tap water connections, 
despite COVID-19 pandemic and lockdowns when 
construction activity was badly affected in the state,” the 
ministry said in a statement.

“The state ensured that tap water connection reached more 
and more rural households so that gathering at public stand 
post to collect water could be avoided. In certain cases, 
Public Health Engineering Department provided tap water 
connections on priority in houses which had coronavirus 
patients and their family members were put on quarantine,” 
it added.

https://www.theweek.in/wire-updates/nation-
al/2021/11/12/des44-water-maharashtra-households.
html#:~:text=Ministry%20%2D%20The%20Week-
,Now%2067.10%20pc%20rural%20households%20
in%20Maha,water%20connections%20Jal%20Shakti%20
Ministry&text=%22In%20Maharashtra%2C%20out%20
of%20a,provided%20with%20tap%20water%20connec-
tions.

5.5 crore households got drinking water 
supply since launch of JJM: Shekhawat
The Economic Times | 10 November 2021

Union Jal Shakti Minister Gajendra Singh Shekhawat on 
Wednesday said the government provided drinking water 
supply to 5.5 crore households since the launch of the Jal 
Jeevan Mission despite all odds posed by the COVID-19 
pandemic. Addressing the 5th ISC-FICCI Sanitation Awards 
and India Sanitation Conclave, he said a total of 8.5 crore 
households have drinking water supply at their home 
now. “In 70 years, just 17 per cent households had tap 
water facilities but despite all odds of Covid, we provided 
additional water to 27 per cent of households and in 
absolute numbers, the three crore households where water 
reached now that number has risen to 8.5 crore. Now 5.5 
crore household women have got rid of the curse,” he said. 
Shekhawat said the Jal Jeevan Mission is being implemented 
keeping women at the centre stage. “The 73rd amendment 
of the Constitution says that all these programmes must 
be community owned and we implemented all the 

programmes keeping women at the centre. During this 
Covid period we trained 7.5 lakh women and gave field 
testing kit to them to ensure that quality water is delivered 
to them,” he said.

The Jal Jeevan Mission, launched in 2019, is envisioned 
to provide safe and adequate drinking water through 
individual household tap connections by 2024 to 
all households in rural India. Noting that the current 
government gave a life of dignity to women by going 
open defecation free, the minister said the focus is now 
on behaviour change. “When we talk about complete 
sustainability then faecal waste, solid and liquid waste and 
plastic waste and cattle generated waste...a solution of it 
at village level and its disposal has to be achieved with a 
cluster-based approach and we are working on it,” he said.

He said the work has started to develop a water protocol 
in the country. “Across the country, we are working on 
establishing water quality testing laboratories in each district, 
and 2,000 such laboratories have been established and in 
the next one year we will have 6,000 such laboratories...,” 
he said. Shekhawat further said that to replenish underwater 
resources, the government is working on aquifer recharge. 
“The government is working on aquifer mapping but society 
needs to participate in it,” he said.

https://economictimes.indiatimes.com/news/india/5-
5-crore-households-got-drinking-water-supply-since-launch-
of-jal-jeevan-mission-shekhawat/articleshow/87626636.cms

Amid freezing temperatures, air sorties 
managing JJM in remote villages of Leh

The Daily Guardian | 08 November 2021

Out of 60 villages, 12 villages of Leh got 100 percent tap 
connections under Jal Jeevan Mission Dipling Village of 
Leh, a remote village where there is no road connectivity, 
local administration is using air sorties to deliver Jal Jeevan 
Mission Material such as water pipes, etc. Under this JJM, 
now 5425 households got 100 percent of tap connections 
against 24767 households. JJM has covered 12 villages 
comprising remote villages like Dipling with no road 
connectivity. One such village is Umla whose residents had 
been traveling long distances to have access to water for 
ages and now have taps that are available at their doorsteps 
and with 100 percent water supply.
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November  2021Happy 20th Anniversary – Process Safety Beacon

The Beacon – sharing process safety lessons for 20 years!

 The Process Safety Beacon is the most-read AIChE 
publication. An estimated 1 million people read the 
Beacon around the world.

 The Beacon is written monthly by a committee that 
rigorously reviews the materials to ensure it is accurate 
and useful to the readers. This committee deserves a 
big Thank You for their efforts across the last 20 years

 The Beacon is now available in 40 languages thanks to 
many dedicated translators who take the time to make 
accurate translations. 

 The Beacon is free to all; to subscribe, follow this link 
https://aiche.informz.net/AICHE/pages/Beacon_Subscri
be_Page

 Copying and sharing the Beacon is not only allowed, it 
is encouraged. 

 While the incident description in the Beacon focuses on 
a few contributing causes, often there are many other 
issues that contributed to the event. 

Figure 1  Process Safety Beacons across 20 years

Did You Know?

What Can You Do?

This issue sponsored by

Messages for Manufacturing Personnel
www.aiche.org/ccps/process-safety-beacon  

 Discuss the Beacon with your team and look for the 
key idea(s) that could apply to your operations

 Read the Beacon and ask yourself some questions 
such as:

 Could an event like this occur in my area?

 What safety systems do  we have to prevent 
such an incident?

 Are the safeguards kept in good condition?

 Keep reading and sharing the Beacon

 If you have an idea for a Beacon topic please send it 
to: ccps_beacon@aiche.org

Twenty years ago, a group of CCPS-member 
company representatives met and determined that a 
new process safety tool was needed. That tool was 
meant for frontline employees – mainly operations 
and maintenance personnel. The outcome was the 
CCPS Process Safety Beacon. From the first edition 
in November of 2001 as a text document, the 
committee has published it monthly and it is now 
emailed to over 30,000  subscribers. The readership 
has grown from a few hundred to an estimated 1 
million. 

The Beacon is intended to provide a process safety 
message for frontline employees that can be shared, 
posted on bulletin boards, used in toolbox meetings 
and for safety moments to remind people about  
process safety topics.

Across its 20-year history, 200+ Beacons have been 
published; you can access them through the Process 
Safety Beacon Archive at 
https://www.aiche.org/ccps/resources/process-safety-
beacon/archives

November 2021November 2001

November 2011
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NEWS DIGEST

General
Container rates confine 
exports
The Times of India | 29 November 2021 

High ocean freight prices coupled 
with container and vessel shortage 
continue to haunt exporters as the 
spike in shipping costs has taken a toll 
on exports of several goods. These 
include low-value commodities. Al-
though container rates have eased in 
the recent weeks, they are still double 
or triple of what they were before the 
pandemic. The container rates have 
hardened at a time when manufactur-
ers across industries are battling spiral-
ling raw material and fuel costs.

Container availability has become a 
challenge for most exporters, which in 
turn is leading to major delays in ship-
ping consignments. Industry players 
suggest that containers for shipments 
which were available within a day 
are now taking at least 20 days to a 
month. This is leading to substantial 
delays in shipments. "Some shipping 
lines have increased freight charges 
by 100% to 400%, said Bhupendra 
Patel, chairman, Gujarat region, Basic 
Chemicals, Cosmetics & Dyes Export 
Promotion Council (Chemexcil). Patel 
added: "With the increased cost of 
shipments, the profit margins of man-
ufacturers are getting thinner, which 
is impacting the viability of business." 
He went on to say: "With stretched 
payment cycles and lower profitability, 
the overall growth of the industry is 
being impaired."

Access to fuel, sanitation, power bet-

ter in 2019-20: NITI Aayog report

Business Standard | 29 Novmember 
2021

Cooking fuel, sanitation, and elec-
tricity are three counts on which the 
deprivation rate among Indians fell 
during 2019-20 over 2014-15, ac-
cording to a recent report on multidi-
mensional poverty by the NITI Aayog.

Close to 30 per cent of the popula-
tion did not have a proper sanitation 
facility including toilet at home during 
2019-20, showed the data provided 
in the report. Over half the population 
were deprived of cooking fuel and 
sanitation during 2015-16, according 
to the report, based on the National 
Family Health Survey (NFHS).

The NFHS recently came up with a 
factsheet for 2019-20. Those deprived 
of sanitation constituted 29.8 per cent 
of the population in 2019-20.

There were nine other parameters in 
addition to cooking fuels, sanitation 
and electricity on which deprivation 
was measured -- nutrition, child and 
adolescent mortality, antenatal care, 
years of schooling, school attendance, 
drinking water, housing, assets, and 
bank accounts. Provisional estimates 
of deprivation on these counts are not 
available.

Gujarat wants to be 
global hub for futuristic 
industries
Business Line | 26 November 2021

Gujarat wants to emerge as a global 
hub for green hydrogen and other 

futuristic industries including electric 
mobility, robotics and chip manufac-
turing and is working on a new policy 
that will encourage innovative projects 
through incentives, a top official said.

This comprehensive policy will get 
rolled out in the run up to the 10 edi-
tion of Vibrant Gujarat Global Summit 
(VGGS) 2022 slated to be held on 
January 10-12, Rajiv Kumar Gupta, 
Additional Chief Secretary, Govern-
ment of Gujarat told BusinessLine 
here. 

“From Aatmanirbhar Gujarat to Aat-
manirbhar Bharat” is the overarching 
theme for the VGGS2022.

The previous edition of Vibrant Gu-
jarat summit was held in 2019. Due 
to the pandemic, this year’s edition 
had to be dropped and now slated for 
January 2022. Vibrant Gujarat Global 
Summit, organised once in two years, 
was conceptualised in 2003 under the 
leadership of the then chief minister 
Narendra Modi. Gupta highlighted 
that the Gujarat government had for 
this edition of the Summit collabo-
rated extensively with the central gov-
ernment ministries and is in constant 
touch with PMO, MEA, NITI Aayog, 
DPIIT, Invest India and several other 
central government departments.

Gujarat’s GSDP (at current prices) 
grew 10 per cent CAGR in the five 
years to 2020-21at $ 221 billion from 
$137 billion in 2015-16. Gujarat ac-
counts for about 17 per cent of India’s 
industrial output with 11 per cent of 
factories.

Gujarat had in 2020-21 attracted 
highest FDI equity inflows worth 
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$21.9	billion	(₹1.63-lakh	crore),	
which is 37 per cent of the total FDI 
equity inflows across States in India.

ICICI Bank launches 
online platform for 
exporters & importers
The Times of India | 24 November 2021

ICICI Bank said that it has made avail-
able to all exporters and importers an 
online platform as part of its strategy 
to use digital support to attract corpo-
rates and their ecosystem. The bank’s 
‘Trade Emerge’ platform provides ac-
cess to comprehensive trade services, 
including a database of customers and 
their credit scores, logistics solutions 
and marine insurance.

“India has emerged a key player in 
global trade. From April to October 
2021, our overall exports and im-
ports are estimated to be nearly $780 
billion, recording a rapid growth 
over the same period last year. Typi-
cally, global trade is time-consuming, 
paper-intensive and process-heavy 
and requires knowledge of rules and 
regulations. This platform will make 
exports and imports hassle-free,” said 
ICICI Bank ED Vishakha Mulye.

“This one-stop platform eliminates 
the need for importers and exporters 
to coordinate with multiple touch-
points,” said Mulye. She added that 
this would be useful to companies ir-
respective of their life stage, including 
those searching for new business, and 
established corporate exporters.

The value-added services include 
information services provided through 
the Federation of Indian Export Or-
ganisations and access to a global da-
tabase of partners from 181 countries 
in association with ‘The Dollar Busi-
ness’ — a global export-import data 
and analytics platform. It also provides 
credit reports from CRIF and Dun & 
Bradstreet. In addition, the platform 
provides end-to-end digital logistics 
services and marine transit insurance 
coverage in partnership with ICICI 
Lombard General Insurance.

Centre allows exporters 
time till January 31 on 
origin e-certificate
The Hindu | 23 November 2021

The Centre has suspended till January 
31 a mandatory obligation imposed 
on exporters from November 1 to 
obtain online Certificates of Origin 
(CoO) for every outbound consign-
ment, days after reports that busi-
nesses were facing severe operational 
challenges in trying to comply with 
the diktat.

The online CoO system, put in place 
in late 2019 for exports to countries 
with whom India had a preferential 
trade pact, was expanded to cover all 
merchandise exports from Novem-
ber through a trade notice issued on 
October 18.

Several exporters across States had 
reported difficulties in registering on 
the e-CoO platform on the Director-
ate General of Foreign Trade (DGFT) 
portal with the stipulated high-
quality digital signature certificates 
and obtaining the certificates for their 
shipments. 

India’s monthly merchandise exports 
have crossed $30 billion for seven 
months in a row and are largely on 
course to reach the government’s 
target of a record $400 billion in 
2021-22.

Importer-exporter codes 
not updated after Jan 
2014 to be deactivated
The Indian Express | 22 November 2021

The Commerce Ministry’s foreign 
trade arm DGFT will deactivate all 
importer-exporter codes (IECs) that 
have not been updated after January 
1, 2014, with effect from December 
6, 2021, a move which would help 
in knowing the actual number of real 
traders in the country.

The Importer-Exporter Code (IEC) is 
a key business identification num-

ber that is mandatory for exports or 
imports.

No person shall make any import or 
export except under an IEC number 
granted by the DGFT.

On August 8, this year, the Director-
ate General of Foreign Trade (DGFT) 
had directed all IEC holders to ensure 
that details in their IEC are updated 
electronically every year during the 
April-June period.

IEC that would be deactivated, would 
have the opportunity for automatic 
re-activation after December 6. For 
that, a trader would have to navigate 
to the DGFT website and update their 
relevant information.“Upon successful 
updation, the given IEC shall be acti-
vated again and transmitted accord-
ingly to the Customs system with the 
updated status,” the notice said.

According to an industry expert, de-
activation of IECs helps in reducing 
the base load of the directorate and it 
helps in knowing the actual number 
of real exporters and importers in the 
country.

The nature of the firm obtaining an 
IEC includes proprietorship, partner-
ship, LLP, limited company, trust, and 
society. After the introduction of GST 
(Goods and Services Tax), the IEC 
number is the same as the PAN of the 
firm. 

China defends joining 
with India on coal ‘phase 
down’ instead of ‘phase 
out’ at COP26
The Hindu | 16 November 2021

China asked developed countries to 
stop using the coal first and provide fi-
nancial aid to developing countries to 
adopt green technologies as it defend-
ed its move to join hands with India 
in calling for "phase down" instead of 
"phase out" of coal in the final text of 
the COP26 conference declaration.

Negotiators from nearly 200 countries 
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accepted a new climate agreement 
after the COP26 summit in Glasgow 
concluded with a deal, which recog-
nises India's intervention for the world 
to "phase down" rather than "phase 
out" fossil fuels.

"Low carbon transformation is an 
overriding trend and the goal all coun-
tries are working towards,” Chinese 
Foreign Ministry spokesman Zhao Liji-
an told a media briefing here. He was 
responding to a question on COP26 
Chairman Alok Sharma’s reported 
comments that China and India need 
to explain to developing nations why 
they watered down the language on 
efforts to phase out coal at the confer-
ence and rejected calls for “phasing 
out” coal firepower instead opted to 
“phasing down”.

Chinese official media has criticised 
the Western media for targeting China 
and India for pressing “phase down" 
use of coal power instead of "phase 
out” in the final text adopted by 197 
countries at the COP26 conference.

Since this year, President Xi Jinping 
has announced a series of measures 
to strictly control the coal-fired power 
plants and to put strict control on the 
growth of coal consumption during 
the current 14th five-year plan and 
to gradually reduce that in the 15th 
five-year plan.

Deal emerges at Glasgow 
COP: India firm on coal 
‘phase down’
The Asian Age | 15 November 2021

Negotiators from nearly 200 countries 
accepted a new climate agreement 
after the COP26 summit in Glasgow 
ended its extra time plenary with a 
deal, which recognises India’s in-
tervention for the world to “phase 
down” rather than “phase out” fossil 
fuels. This means the Glasgow agree-
ment is the first ever United Nations 
climate deal to plan to reduce coal, 
responsible for greenhouse gases with 
harmful climate impact. Countries, 
as part of the agreement, have also 

agreed to meet next year to discuss 
further carbon cuts so that the goal to 
limit warming to 1.5 degrees Celsius 
can be reached.

“It is so decided,” said Alok Sharma, 
the COP26 president, as he declared 
the new pact with a stroke of his gavel 
after marathon talks which began 
earlier this month. “I hope we can 
leave this conference united, having 
delivered something significant for 
people and the planet together as 
one,” he said.

Several countries criticised the 
change on fossil fuels promoted by 
India, even as environment minister 
Bhupender Yadav asked the Glasgow 
meet how one could expect devel-
oping nations to make promises on 
“phasing out” coal and fossil fuel 
subsidies when they have still to deal 
with their development agendas and 
poverty eradication.

India called the COP26 summit a 
“success”, saying it put across the 
concerns and ideas of the developing 
world quite “succinctly and unequivo-
cally” in front of the world commu-
nity.

Mr Bhupender Yadav, head of the 
Indian delegation in Glasgow, said the 
world needs to awaken to the reality 
that the current climate crisis has been 
precipitated by unsustainable lifestyles 
and wasteful consumption patterns in 
the developed countries. 

Earlier, at a stock-taking plenary, India 
made an important intervention to 
express its disappointment over the 
agreement’s draft text. The country 
pointed to the “lack of balance” and 
urgency around achieving the climate 
finance targets.

Every country will arrive at “net zero” 
as per its own circumstances, strengths 
and weaknesses, Mr Yadav stressed. 
“The developing countries have a 
right to their fair share of the global 
carbon budget and are entitled to the 
responsible use of fossil fuels within 
this scope,” he said.

Accelerating 2030 emission-cutting 
targets, increasing funding for de-
veloping nations to adapt to climate 
change by 2025, boosting the agenda 
on how to pay for loss and damage 
that climate change inflicts on devel-
oping countries, and agreeing to rules 
on carbon offset markets were also 
part of the deal.

Mr Sharma, the Indiaborn British 
Cabinet minister who was in charge of 
the summit, appeared close to tears at 
the end as he apologised for “the way 
this process has unfolded”.

“I am deeply sorry,” he said, amid 
criticism from some countries on the 
final agreed draft.

“I also understand the deep disap-
pointment. But I think as you have 
noted, it is also vital that we protect 
this package,” he added.

Mr Sharma had earlier made an 
impassioned plea to delegates to back 
the draft, saying it was a “moment of 
truth” for the planet as talks failed to 
conclude as planned on Friday and 
went into an extra day.

India's GDP to rise by 
$406 bn by 2050 in net-
zero scenario
Live Mint | 26 November 2021

India's GDP will rise by USD 406 
billion by 2050 and more than 43 mil-
lion jobs will be created, as the Asia's 
third-largest economy leaps towards a 
net-zero target, according to a report 
by Observer Research Foundation 
(ORF).

At the 2021 Climate Change Confer-
ence, also known as COP26, Prime 
Minister Narendra Modi outlined a 
net-zero emissions target by 2070 
for India. Also, India is targeting to 
increase its low-carbon power capac-
ity to 500 gigawatts (GW) by 2030, 
and meet 50 per cent of its energy 
requirements from renewable energy 
by 2030.
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"India's net-zero carbon emissions 
target of 2070 is momentous and 
praiseworthy, but highly ambitious to 
say the least," an ORF statement said.

Structural changes and accelerants 
required to steer this transformation 
while balancing the twin goals of 
sustainability and development are 
detailed in the report 'Shaping Our 
Green Future: Pathways and Policies 
for a Net-Zero Transformation'.

The report, ORF said, is a compendi-
um of essays that offers possible solu-
tions to several pressing questions and 
aims to provide a roadmap for India's 
transition to a decarbonised and green 
economy.

"The net-zero pathway will require 
committing to a legally binding net-
zero target by a fixed year," said Jayant 
Sinha, Chairperson of the Standing 
Committee on Finance, in the report.

A legally binding net-zero target and 
supportive government policies can 
lead to massive investments in green 
technologies and equipment.

"This, in turn, will thoroughly trans-
form electricity generation, transporta-
tion, construction, real estate, agricul-
ture, cement, steel, and many other 
industries - a largely private-sector 
transformation, driven by private-
sector capital," he said.

The monograph is published by ORF 
in collaboration with the MacArthur 
Foundation, Shakti Sustainable Energy 
Foundation, National Investment & 
Infrastructure Fund (NIIF) and the 
Climate Policy Lab at The Fletcher 
School, Tufts University.

It underlines three pillars for India's 
successful green transformation – 
Financing Net Zero, Deep Decar-
bonisation and a Just and Inclusive 
Transition.

The net positive impact is mainly 
due to three factors: fresh, additional 
investments in new technologies 
and capacities; cheaper Renewable 
Energy, transport and maintenance 

and operation expenses; and a net 
increase in demand induced by 
consumption and employment, said 
Varun Aggarwal, Senior Program As-
sociate – Climate, World Resources 
Institute India.

China may join Korea, 
Japan, Asean on ambitious 
global power grid 
Live Mint | 11 November 2021

China may become a part of the am-
bitious One Sun One World One Grid 
(OSOWOG), with a Northeast Asia 
power interconnector being examined 
to connect the power grids of China, 
Korea, Japan, and the Association of 
Southeast Asian Nations (Asean).

This comes against the backdrop of 
the global grid declaration adopted at 
COP26 in Glasgow, with the Green 
Grids Initiative (GGI)—OSOWOG 
launched by Prime Minister Narendra 
Modi at the World Leaders Summit 
that aims to connect 140 countries to 
round-the-clock solar power.

A consortium led by French state-run 
power utility firm EDF and comprising 
France’s AETS and India’s The Energy 
and Resources Institute has helped 
create the road map for OSOWOG. 
The International Solar Alliance (ISA) 
is the nodal agency for implementing 
OSOWOG, which seeks to transfer 
solar power generated in one region 
to feed the electricity demands of 
others.

“For China, EDF has already exam-
ined Northeast Asia power intercon-
nectors. So, you are talking about 
China, Korea, Japan, and connecting 
down to Asean. We are also working 
with the governments of Australia, 
Singapore and others on an Australia-
Singapore-Asean link where then it 
gets connected to Asean, Myanmar, 
and India," ISA’s assistant director gen-
eral Jagjeet Sareen said. This comes 
against the backdrop of an Australia-
Asia power link being developed 
to transmit renewable energy from 
Darwin in Australia to Singapore.

Three pilot interconnection corridors 
have been shortlisted for detailed 
technical and financial viability study 
under OSOWOG. These are South 
Asia (India)-Southeast Asia (Myanmar 
to Thailand), South Asia (India)-West 
Asia and West Asia-Africa. Also, there 
are two options being explored to 
connect with the Gulf Cooperation 
Council (GCC) countries. One is an 
undersea link to connect Gujarat with 
Oman and the other involves a land 
route via Pakistan and Afghanistan to 
West Asia.

The proposed South Asia power pool 
will comprise Bangladesh, Bhutan, 
India and Nepal (BBIN) forming the 
primary component of the South 
Asia-Southeast Asia interconnection 
corridor that has been shortlisted for 
the ambitious global grid plan.

“This network has the potential to be 
a modern engineering marvel, and a 
catalyst for greatly expanding renew-
able electricity generation, and effec-
tively mitigating climate change in the 
next decade. At a global level, almost 
2,600GW of interconnection capacity 
may be possible up to 2050, deliver-
ing	estimated	power	savings	of	₹226	
billion per year," ISA’s director general, 
Ajay Mathur, said after the launch of 
GGI-OSOWOG earlier this month.

ISA, co-founded by India during the 
2015 climate change conference in 
Paris, has taken centre-stage in India’s 
attempts to take on a global climate 
leadership role.

Aim to Cut Imports, 
Commerce Ministry 
Shares List of Items with 
Ministries
Business World | 10 November 2021

The commerce ministry has shared a 
list of as many as 102 products whose 
imports are high and are increasing 
consistently such as coking coal, cer-
tain machinery, some chemicals, and 
digital cameras to different ministries 
to look at ways for enhancing their 
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domestic capacity with an aim to 
reduce imports, an official said.

As part of an exercise to reduce the 
country's import bill, the ministry 
has undertaken a detailed analysis 
of these 102 products for enhancing 
domestic production opportunities of 
those items. 

According to the analysis, the import 
of these goods has been consistently 
increasing or have held high import 
shares across the long, medium and 
short terms.

The cumulative share of these items is 
57.66 per cent in total import during 
the March-August 2021 period.

"These goods have domestic produc-
tion opportunities," the official said 
adding that the commerce ministry 
has suggested different departments 
and ministries products that are show-
ing high import growth and may be 
prioritised for immediate interventions 
to increase local production.

India's merchandise imports in April-
October 2021 was USD 331.29 
billion, an increase of 78.71 per cent 
over USD 185.38 billion in April-Oc-
tober 2020 and USD 286.07 billion 
in April-October 2019, according to 
preliminary data of the government.

India expresses 'deep 
disappointment' over 
climate financing
Business Standard | 10 November 2021

Blaming the developed world for not 
meeting the climate financing targets, 
India has expressed “deep disap-
pointment” over the allocation of 
resources.

“We record our deep disappointment 
with the deliberations in COP26 so 
far. Developed countries must ac-
cept the historical responsibility and 
provide the financial resources to the 
developing countries,” it said in a 
statement at the first ‘High Level Min-
isterial Dialogue on Climate Finance’.

India, which has been pushing for 
the fulfilment of the climate financ-
ing commitment from the developed 
world, said global action on climate 
change was contingent on the delivery 
of timely and adequate finance.

“Developed countries had taken a 
commitment in 2009 to mobilise 
$100 billion per year by 2020 for cli-
mate action by developing countries. 
The promise has not been met. Scal-
ing up mobilisation is pertinent given 
the huge gap between the require-
ment and extent of mobilisation,” said 
the statement.

Developed economies, led by the US, 
pledged $100 billion climate financing 
at COP15 in 2009 for the develop-
ing countries to shift to a low-carbon 
future and fund their climate mitiga-
tion and adaptability plans. However, 
no country has made any significant 
announcement till now to support the 
climate action plans of developing 
countries. In addition to it, develop-
ing countries have also pushed for an 
‘adaptation fund’, but there has not 
been any major commitment.

During COP21 in Paris, countries ex-
tended the $100 billion goal to 2025 
from 2020. Similarly, the ‘long term 
finance’ (LTF) program, which would 
track this investment, would also need 
a relook. Several countries have also 
asked for a future new finance goal 
beyond 2025. The COP21 decision 
also mandated that parties should 
set a new collective quantified goal 
from a floor of $100 billion per year, 
considering the needs and priorities of 
developing countries.

India said it is imperative that all par-
ties should act decisively to deliver on 
their commitment to provide financial 
support and that the “scope, scale 
and speed” of climate finance have to 
increase considerably.

Chemicals and Pet-
rochemicals
TN has leveraged 
investments for setting up 
three large petrochemical 
projects, says Minister
The Hindu | 26 November 2021 

The Tamil Nadu government has lev-
eraged investments for the setting up 
of three large petrochemical projects 
in Thoothukudi, Nagapattinam and 
Cuddalore, Industries Minister Than-
gam Thennarasu said on Thursday, 
while speaking at the 2nd edition of 
‘Summit on India: Global Chemicals 
& Petrochemicals Manufacturing Hub’ 
in Delhi.

Mr. Thennarasu said these projects 
would ensure supply of all required 
feedstock to strengthen and position 
the State as a petrochemical invest-
ment destination. “These projects 
also create an immense potential for 
downstream investment opportunities 
from large to smaller companies to be 
a part of our growth story,” he said.

Listing out the steps being undertaken 
by the State government for further 
strengthening the ecosystem, he cited 
the establishing of the Tamil Nadu 
Polymer Park spread across 306 acre 
near Chennai, to cater to the needs of 
plastic manufacturing and logistics.

New industrial zones and industrial 
land banks across the State are being 
developed, aiming to establish sector-
specific clusters for electronics, foods, 
furniture, chemicals & petrochemi-
cals, among others, he said.

“Our government is delivering unin-
terrupted power supply to most of the 
industrial establishments. We have 
taken initiatives to advocate clean 
energy to increase power generation 
through renewable energy sources 
such as solar and windmills.”
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Recalling the recent launching of the 
TN Single Window portal 2.0, which 
facilitates investors with over 100+ 
services, the Minister said that this 
system ensured that all necessary 
clearances are accorded within the 
timelines. “The Biz Buddy system has 
also been advocated. This is a plat-
form for industries to submit a help 
call on issues or delays by any govern-
ment department,” he added.

‘TN eyes catch up 
in chemical sector 
investments’
Business Line | 26 November 2021

Tamil Nadu will catch up in the area 
of chemicals to attract investments 
with a revamped strategy that includes 
setting up of a polymer park, system-
atisation of environment laws that 
come under the purview of the State 
and other support measures, the State 
Industry Secretary, S Krishnan said.

The State will welcome anyone – be it 
home grown units or companies from 
outside the State or country – and will 
extend support in the same manner 
to all. Because, the State needs to 
remain competitive to attract invest-
ments and create jobs, in particular 
shop floor jobs, which are mostly 
given to the people from the State, 
he said while addressing a seminar on 
‘Funding opportunities for chemical 
industry in Tamil Nadu,’ organised by 
FICCI here.

Though Tamil Nadu had some 
early leads in the chemical industry, 
it needs to catch up as the nature of 
the chemical industry has changed 
so much from basic chemicals into 
petrochemical-based industries. “We 
are well positioned to do that with 
four ports and the possibility of using 
infrastructure to actually get all of that 
done. There’s a Polymer Park, over 
306 acre outside Chennai to make 
available lands for chemical invest-
ments, said Krishnan.

Discussing the environment laws 
pertaining to the chemical industry, he 
said the State government was work-
ing towards reducing the arbitrariness 
in the laws and bringing an element 
of systematisation to the same. “I fully 
recognise the pain points related to 
the environmental laws. Not all of it is 
within our control. There is just one or 
two levels of clearance which caused 
the biggest problems. We’ve managed 
to sort of systematise most of the other 
elements,” he added.

R Radhakrishna, Chief General 
Manager-Chennai Circle, State Bank 
of India stated that the largest public 
sector bank in the country would 
be willing to support the chemical 
industry, not only in respect of those 
who are already in the trade, but also 
the newcomers into this industry. 
“We have a host of products, which 
are available at the most competitive 
rates,” he added. Quoting chemical 
industry statistics, Radhakrishna said 
that India was becoming a preferred 
destination for many industries includ-
ing chemicals as Europe and the US 
move away from China . “By taking 
just 2-3 per cent global market share 
away from China, the Indian chemi-
cal industry could double its size. This 
can happen only if there is an encour-
agement of the investments through 
incentives, ease of doing businesses 
and lowering the risk for the inves-
tors,” he added.

India to Launch Scheme 
to Boost Research 
and Development of 
Electrolysers
Chemical Industry Digest | 26 November 
2021

Union Minister Bhagwanth Khuba has 
informed that a scheme for boosting 
research and development of elec-
trolysers will be rolled out very soon, 
which would be a step in the right 
direction of achieving India’s renew-
able energy targets. An electrolyser is 

a system that uses electricity to break 
water into hydrogen and oxygen in 
a process called electrolysis. Khuba 
made the remarks while addressing 
the first International Conference on 
Hydrogen Energy – Policies, Infra-
structure Development and Challeng-
es. The minister further mentioned 
that India has the target of achieving 
500 GW of renewable energy by 
2030 and net zero emissions by 2070 
for which the country is continuously 
moving forward. He urged technolo-
gists from IITs and other organisations 
to do maximum research in hydro 
energy so as to help reduce cost of 
production for eletrolysers.

TN govt categorises 
specialty chemicals and 
petrochemicals as sunrise 
sectors
Business Line | 26 November 2021

The Tamil Nadu government has 
categorised specialty chemicals and 
petrochemicals as sunrise sectors to 
extend financial support through ad-
ditional incentives and has leveraged 
investments for setting up three large 
petrochemical projects in Thoothuku-
di, Nagapattinam and in Cuddalore. 
This will ensure supply of all required 
feedstock to strengthen and posi-
tion the State as the petrochemical 
investment destination, said Industries 
Minister Thangam Thennarasu.

“These projects also create an im-
mense potential for downstream 
investment opportunities from large to 
smaller companies to be a part of our 
growth story,” he said while address-
ing the summit on “Global Chemical 
and Petrochemical Manufacturing 
Hubs in India” in Delhi on Thursday. 
Tamil Nadu is the 3rd largest contribu-
tor to the country’s chemical output 
housing more than 2,500 chemical 
industries with a strong chemical 
industrial ecosystem, he said.
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We need a thriving 
environment to make 
India a destination for 
manufacturing chemicals 
and petrochemicals: 
Mandaviya
Indian Chemical News | 26 November 
2021

The chemicals and petrochemicals 
industry must work on new environ-
mentally friendly chemicals, minimiz-
ing the hazardous effects

While India has no dearth of both 
manpower and brain power, what 
we need is a thriving environment to 
make India a destination for manufac-
turing chemicals and petrochemicals, 
says Mansukh Mandaviya, Union 
Minister for Health and Family Wel-
fare, Chemicals & Fertilizers speaking 
at the inaugural session of the second 
edition of Summit on “India: Global 
Chemicals & Petrochemicals Manufac-
turing Hub” 2021. 

“The chemicals and petrochemicals 
industry must work on new environ-
mentally friendly chemicals, mini-
mizing the hazardous effects. Zero 
pollution technologies can create 
huge value addition. We need R&D 
for solutions to pollution and ensuring 
zero discharge,” added Mandaviya 
while emphasizing that stakehold-
ers must come together to also boost 
R&D and innovation in the country.

Bhagwanth Khuba, Union Minister of 
State, Ministry of Chemicals & fertil-
izers and Minister of State, Ministry of 
New & Renewable Energy spoke on 
the need indigenous production, bet-
ter R&D and innovation to make India 
a preferred destination for investment 
worldwide.

“In the post Covid world, India has 
the potential to be a big hub for 
chemicals and petrochemicals. World 
leaders are looking positively at the 
country as a potential investment 
destination. Industry and government 

have to together take steps to tap new 
opportunities. Due to the establish-
ment of PCPIRs in Orissa, Tamil Nadu, 
Andhra Pradesh, and Gujarat, about 
4 lakh people will get employment. 
We will soon set up pharma parks and 
plastic parks. We are taking steps to 
ensure these industries become major 
contributors to the growth. Govern-
ment of India has relaxed the customs 
and ensured tax rebates to chemicals 
and petrochemicals sector. Ease of 
doing business and the feel good fac-
tor has improved in the last 7 years,” 
added Khuba.

"The Indian chemicals and petro-
chemicals sector is expected to reach 
US $300 billion by 2025. As the sec-
tor plays a significant role in enabling 
the growth of the Indian economy, we 
need to build a competitive landscape 
through quick investments. To address 
the huge demand for petrochemicals 
across the globe, countries like China 
and Vietnam are establishing naphtha 
cracker plants. To remain competitive, 
India too needs a sense of urgency 
in increasing investments for building 
such plants. While the government 
has taken many initiatives such as 
the PLI scheme, labor law simplifica-
tion etc. for ease of doing business, 
there are pending issues that too can 
be resolved easily,” said Prabh Das, 
Chairman, FICCI Petrochemicals 
Committee and MD & CEO, HMEL 
Mittal Limited. 

“We have a deep appreciation of the 
forthcoming attitude of the industry 
during COVID-19. The joining of 
hands between industry and govern-
ment facilitated quick production of 
PPE and medical oxygen during the 
pandemic. Despite the pandemic 
hassles, the US $300 billion industry 
by 2025 is quite achievable. While 
there are US $16-17 billion ongoing 
investments, reports suggest that an 
estimated

US $107.5 billion investments are 
lined up. India stands at a higher 
place in Southeast Asia just below 
China. Overall ease of doing business 

has seen improvements within the 
chemicals and petrochemical sec-
tors. Feedstock access, cost factor and 
skilled labor are few key factors,” said 
Yogendra Tripathi, Secretary, Depart-
ment of Chemicals & Petrochemicals, 
Ministry of Chemicals and Fertilizers.

Green hydrogen 
production cost three 
times costlier than grey: 
Somesh Kumar and 
Shuboday Ganta - EY India
The Print | 16 November 2021

Hydrogen is a versatile carrier of 
energy and when produced from 
renewable energy sources it is termed 
as ‘Green hydrogen’.

It is estimated that over ~6 million 
tonnes of grey hydrogen is produced 
annually in India using steam methane 
reformation powered by fossil fuels 
with CO2 emissions. This hydrogen 
is consumed as feedstock or process 
gas in various industrial applications 
including petroleum refining, ammo-
nia production in fertiliser industry, 
methanol production in chemical 
industries, treatment and produc-
tion of metals and food processing. 
Chlor-alkali industries also produce 
hydrogen as a by-product. The In-
ternational Energy Agency (IEA) in its 
‘Global Hydrogen Review 2021’ has 
estimated 90 million tonnes of global 
demand for hydrogen in 2020. Out of 
this, 45 per cent is utilised for refin-
eries, 405 for ammonia production 
used in fertilisers and other chemical 
industries, 10 per cent for methanol 
production used in various chemical 
industries and remaining 5 per cent in 
the direct reduced iron (DRI) process 
for steelmaking. This distribution has 
remained almost unchanged glob-
ally since 2000 and we can assume 
similar range of distribution for India’s 
grey hydrogen demand in the present 
scenario. India’s green hydrogen mar-
ket is currently in the nascent stages 
of development. This is because the 
production costs of green hydrogen 
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in the present scenario is 2-3 times 
expensive than grey hydrogen. How-
ever, as the production costs reach 
parity with grey hydrogen through 
2030, as per the announcements by 
industry leaders, new self-sustaining 
markets will emerge for green hydro-
gen thereby accelerating the economy 
wide net zero emissions. Ammonia 
production in fertiliser and other 
chemical industries, ammonia as fuel, 
large scale renewable energy integra-
tion applications in power sector, 
treatment and production of metals 
(especially for making green steel) and 
long-haul transportation everaging 
low-cost domestic renewable elec-
tricity produced at scale, India could 
become a regional hub for exporting 
green hydrogen at competitive prices 
and command a reasonable share in 
the global hydrogen demand of 200 
million tonnes.

ARETE Group introduces 
new-age industry 
destination – Payal 
Industrial Park at Dahej 
PCPIR to accelerate 
industrial growth in India
The Print | 16 November 2021

One of India’s largest industrial de-
velopers, ARETE Group, has unveiled 
Payal Industrial Park — India’s largest 
privately-integrated Industrial Park at 
Dahej, Gujarat.

The Park is spread over a vast 3,500 
acres of area earmarked for large-
scale industrial development, logistics 
parks and utilities. It is developed 
within the Gujarat PCPIR (Petro-
leum, Chemicals and Petrochemicals 
Investment Region) – as declared by 
Government of India under PCPIR 
Policy 2007, and hence surrounded 
by fast-growing industrial projects 
within Gujarat PCPIR.

The Park has been approved by the 
Government of Gujarat, and world-
class infrastructure facilities has been 
planned. Its master planning is done 

by engineering giant CH2M Hill; 
therefore it has been planned innova-
tively for efficient internal roads, water 
distribution facilities, effluent treat-
ment plants, power distribution and 
fire fighting. Additionally, industries 
will also have superlative access to 
manpower, close proximity to vendors 
and other ancillary products by be-
ing a part of the industrial cluster. All 
these facilities collectively make Payal 
Industrial Park an ideal hub for water-
intensive and polluting industries such 
as chemical, agro-chemical, fertilizer, 
dyes intermediates, pigments, chlor-
alkali, chemical, petrochemicals, 
specialty chemical, polymer, rubber, 
metals and metallurgical and textile 
industries, among others.

Further, the Park is strategically locat-
ed within a thriving industrially-devel-
oped ecosystem and has multi-modal 
connectivity via Ports, Air, Rails and 
Roads. It has easy access to the nearby 
Dahej Port, whereas Hazira Port, Surat 
and Jawaharlal Nehru Port (JNPT), 
Navi Mumbai are also important for 
the Park in terms of boosting exim 
trade and connectivity to Middle-East, 
Central Asia and Europe. Further, the 
Park is situated close to the Western 
Railway Network, and is also at close 
vicinity to 3 international airports viz. 
Surat International Airport, Baroda 
Airport and Ahmedabad Airport (with 
Baroda and Surat airports being in the 
nearest vicinity). It is also accessible 
via the National Highway-48 along 
the Delhi-Mumbai Industrial Corridor 
(DMIC).

Members’ News
Tata Chemicals Wins 
Big At FICCI’s India 
@75: Chemical And 
Petrochemical Industry 
Awards 2021
India Education Diary | 28 November 
2021

Tata Chemicals, one of India’s leading 
science-led products and solutions 

companies, has been conferred with 
two awards at the FICCI-organised 
India @75: Chemical and Petrochem-
ical Industry Awards 2021. First being 
the ‘Heritage Company of India’ and 
second being the Corporate Award for 
‘Excellence in CSR’.

The awards were distributed by 
Smt Anupriya Patel, Hon’ble MoS 
of Ministry of Commerce and In-
dustry. Shri Mansukh Mandaviya, 
Union Minister for Health and Family 
Welfare, Chemicals & Fertilizers and 
Bhagwanth Khuba, Union Minister of 
State for Chemicals & Fertilizers, New 
and Renewable Energy also graced 
the event. Mekapati Goutham Reddy, 
Minister for Industries, Commerce 
and Information Technology in the 
Government of Andhra Pradesh, and 
Thangam Thennarasu, Minister for 
Industries in the government of Tamil 
Nadu were also present.

‘The ‘Heritage Company of India’ 
award was given to Tata Chemicals 
for its pioneering contribution to the 
chemical industry since inception. The 
company also bagged a joint award 
for ‘Excellence in CSR’ in Chemicals 
category for its contribution towards 
community and development. The 
Awards event was a part of the Global 
Chemicals & Petrochemicals Manu-
facturing Hubs in India Summit 2021, 
(GCPMH 2021) that was organized in 
a phygital format.

Commenting on the awards, Mr. R 
Nanda, Chief of Human Resources 
and CSR, Tata Chemicals said, “We 
are delighted to receive two presti-
gious corporate awards from FICCI, 
recognizing us for Excellence in CSR 
in the Chemicals Industry and hon-
ouring us as a Heritage Company of 
India. These awards are a testimony 
to our 82 year old Tata legacy and our 
determination to serve the community 
combined with our core values. As a 
value-driven and science-led organ-
isation, it has always been our goal 
to attain the highest quality standards 
while serving society through science 
and innovation.”
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Tata Chemicals awarded 
5-star rating
Indian Chemical News | 26 November 
2021

Aniali Limestone Mines of Tata 
Chemicals has been conferred with a 
5-Star Rating by the Ministry of Mines, 
Government of India for the last three 
consecutive years.

Based on a stringent evaluation pro-
cess taken up by the Indian Bureau of 
Mines, this valuable recognition was 
given on the occasion of 5th National 
Mineral conclave, by Pralhad Joshi, 
Union Minister of Parliamentary Af-
fairs, Coal and Mines of India.

Tata Chemicals was felicitated with 
three 5 Star Awards for exemplary 
performance in implementation of 
sustainable development Framework. 
This includes implementation of 
best practices in mining operations, 
minerals conservation, rehabilitation 
& reclamation of the mined-out area, 
environment protection and also vari-
ous steps taken in healthcare, periph-
ery, and skill development.

“Sustainability has been at the core of 
all our operations at Tata Chemicals. 
We are grateful and honoured that 
our efforts have been recognised by 
the Ministry. We have deployed safe 
and scientific mining procedures curb-
ing environmental impact over the 
years. This five-star rating reflects our 
focus on maintaining the ecological 
balance and our on-going dedication 
to implementing a variety of environ-
mental and energy-saving solutions." 
said Shohab Rais, COO, Tata Chemi-
cals Limited.

The star rating system is designed 
by the Ministry of Mines, Govt. of 
India to include a built-in compliance 
mechanism for environmental and 
forest safeguards. It helps in recognis-
ing good performers in the mining 
industry while motivating all mining 
leaseholders to strive for excellence. 
In addition to facilitating the exchange 
of best practices, the platform also 

incentivises its implementation.

Meghmani Finechem to 
invest Rs. 180-crore to 
set up new chlorotoluene 
facility
Indian Chemical News | 12 November 
2021

Meghmani Finechem Limited, a 
leading manufacturer of chlor-alkali 
products and its value-added deriva-
tives, announced its expansion plans 
into chlorotoluene and its value chain. 
The upcoming facility in its existing 
chlor-alkali complex of Dahej will pro-
duce intermediates for manufacturing 
pharmaceutical and agro-chemical 
active ingredients, which are amongst 
the fastest growing segments.

The chlorotoluene project is expected 
to be commissioned by Q4FY24 and 
would require a capex of Rs 180 crore 
which will be fully funded through in-
ternal accruals. Meghmani Finechem 
Ltd expects annual revenue of Rs. 300 
crore from this project. The EBITDA 
margin is expected to be in range 
of 28% - 32% which is in line with 
company's overall margin guidance. 
Given the high asset turnover ratio of 
1.6x, absolute EBIDTA will be high 
leading to ROCE of nearly 30%. This 
will boost up the 24% ROCE target by 
FY2024.

Speaking on the development, Maulik 
Patel, Chairman & Managing Direc-
tor said: "We are extremely excited 
about the new project, which further 
strengthens our product portfolio 
and makes us a diversified and fully 
integrated Specialty chemical player. 
Our focus at MFL is to create superior 
shareholder value and this new high 
ROCE product is a step in that direc-
tion. We are also very thrilled about 
setting up an advanced and world-
class R&D facility, which will definitely 
catapult our company to a higher 
growth trajectory."

This is a first of its kind intermedi-
ate facility which will be backward 

integrated with Toluene Chlorination 
(Ring Chlorination) plant in India. 
This entails a new set of opportunities 
for value addition of chlorine for an 
entirely new vertical.

Along with this Project, MFL is also 
announcing an investment in setting 
up a world-class Research and De-
velopment centre which will help the 
company identify new molecules in 
Chlorotoluene eco-system and further 
strengthen the fully integrated facility. 
This investment in R&D centre will be 
the foundation for the next phase of 
growth of speciality chemical market. 
The facility will be set up at Chango-
dar, Ahmedabad.

Grasim commissions 
VSF and caustic soda 
expansion project 
Chemical Weekly | 16 November 2021

Grasim Industries has announced 
the commissioning of two expan-
sion projects: one for viscose staple 
fibre and the other for caustic soda. 
As per a regulatory filing, Grasim has 
commissioned a new line of 300-tpd 
(tonnes per day) of VSF and com-
menced commercial production from 
November 1, 2021. With this, the 
total VSF capacity of the company has 
increased from 591-ktpa to 700-ktpa.

Further, Grasim has commissioned the 
first phase of an expansion project at 
Rehla, Jharkhand on October, 21 with 
a capacity of 170-tpd caustic soda lye. 
With this, the total caustic soda capac-
ity of the company has increased from 
1,147-ktpa to 1,209-ktpa.

Grasim Industries 
commissions CMS project 
in Gujarat
Business Standard | 02 November 2021

The company said it commissioned 
Chloromethane (CMS) project at 
Vilayat Unit in Gujarat on 4 Novem-
ber 2021.

Grasim Industries said the project has 
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a capacity of 150 ton per day (TPD) 
/ 50,000 ton per annum (TPA). It will 
cater to both domestic and interna-
tional market. This will result into 
an additional annualised revenue of 
about Rs 400 crore, the company said 
in a statement.

'Tata Chemicals looking to 
sell US soda ash unit'
Chemical Weekly | 02 November 2021

Tata Chemicals Ltd is considering 
selling its US soda ash business join-
ing a string of rivals looking at similar 
options.

A Bloomberg report quoted unnamed 
sources as saying that the company is 
in early discussions about the poten-
tial disposal. It is said to be seeking 
$1-bn or more for the asset. Tata 
Chemicals has reportedly reached 
out to private equity firms and some 

industry groups to gauge interest. 
Deliberations are ongoing and Tata 
Chemicals could still decide against a 
sale, the report said.

Derived from the mineral trona, soda 
ash is used in a wide range of every-
day goods, including in the manu-
facturing of detergents and pharma-
ceuticals. It can also be used in the 
manufacture of glass and paper, and 
in water treatment.

Tata Chemicals is one of the world’s 
largest producers of soda ash, with ca-
pacity for about 5.5 million tons each 
year. According to its website, 60% 
of this comes from natural deposits 
in the US state of Wyoming and at 
Kenya’s Lake Magadi.

Production in North America fell 18% 
in the 12 months through March, 
mainly because of a plunge in de-
mand during the Covid-19 pandemic, 

the company said in its annual report. 
Tata Chemicals’ sales in the region 
dropped 19% to $388-mn over the 
period.

Soda ash has been at the centre of 
a flurry of potential deal activity this 
year. Turkish conglomerate Ciner 
Group is weighing the sale of a stake 
in We Soda Ltd, Bloomberg reported 
in August. Brussels-based Solvay, 
meanwhile, is exploring all options for 
its soda ash business.

There were nine other parameters in 
addition to cooking fuels, sanitation 
and electricity on which deprivation 
was measured -- nutrition, child and 
adolescent mortality, antenatal care, 
years of schooling, school attendance, 
drinking water, housing, assets, and 
bank accounts. Provisional estimates 
of deprivation on these counts are not 
available.
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NOTIFICATIONS/PRESS RELEASES/MEMORANDA

1. Trade Notice No.: 11/2021 - Amendment to Trade Notice No.09/2021 dated 29th July 2021 - 18/11/2021
https://www.dgtr.gov.in/sites/default/files/trade%20notice%20%281%29.pdf

2. Re-constitution of Committee for RoDTEP - 09/11/2021
https://content.dgft.gov.in/Website/dgftprod/492d4ea1-9a15-46a3-bf50-c26b993e2e53/Trade%20Notice%2023.pdf

3. Supply of Fly ash to the end-users by the Thermal Power Plants plants to increase fly ash utilization - 15/11/2021
https://powermin.gov.in/sites/default/files/Supply_of_Fly_ash_to_the_end_users_by_the_Thermal_Power_Plants_plants_to_in-
crease_fly_ash_utilization.pdf

4. Scheme for Flexibility in Generation and Scheduling of Thermal/Hydro Power Stations through bundling with Renewable 
Energy and Storage Power - 17/11/2021

https://powermin.gov.in/sites/default/files/Scheme_for_Flexibility_in_Generation_and_Scheduling_of_Thermal_Hydro_Power_
Stations_through_bundling_with_Renewable_Energy_and_Storage_Power.pdf
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1 Alkali Imports (MT)

            

KEY INDICATORS OCTOBER 2021
Qty (Oct 2021) Qty (Oct 2020) "% Difference  

(Y-o-Y)"
Qty (Sep 2021) "% Difference  

(M-o-M)"
"FY 2020-21  
(upto Oct)"

"FY 2019-20 
(upto Oct)"

% Difference "Total Imports  
2020-21"

Caustic Soda 13,723 23,882 -42.5% 10,086 36.1% 106,479 174,449 -39.0% 314,110

Soda Ash 32,388 42,214 -23.3% 32,214 0.5% 343,278 371,703 -7.6% 705,966

Average Price in October 2021: Caustic Soda - 349 USD/MT (Lye), 539 USD/MT (Flakes) & 622 USD/MT (Solids); Soda Ash - 221 USD/MT 

2 Foreign Trade - Merchandise (US$ billion)

Oct 2021 Oct 2020 % Difference FY 2020-21(upto Oct) FY 2019-20(upto Oct) % Difference Total Imports 2020-21

Imports 55.4 34.1 62.5% 331.4 186.0 78.2% 389.2

Exports 35.7 24.9 43.1% 233.5 150.5 55.1% 290.6

Surplus/Deficit -19.7 -9.2 -97.9 -35.5 -98.6

Oct 2021 Oct 2020 % Difference#

Mining 109.7 98.5 11.4%

Manufacturing 134.7 132.0 2.0%

Electricity 167.3 162.2 3.1%

Oct 2021 Oct 2020 % Difference#

Chemical & Chemical Products 124.4 128.0 -2.8%

Textiles 122.2 110.7 10.4%

Paper & Paper Products 86.3 71.7 20.4%

Basic Metals 177.9 170.6 4.3%

Oct 2021 Oct 2020 % Difference

India NA NA -

Russia NA 110.1 -

Brazil NA 98.2 -

European Union (27) 105.3 102.2 3.0%

USA 100.9 95.8 5.3%

3 Exchange Rate (Rs./USD)

Oct 2021 Sep 2021 % Difference

Net Foreign Direct 
Investment

1,933 2,893 -33.2%

Net Portfolio 
Investment

-2,663 2,393 -211.3%

Total -730 5,286 -113.8%

11 Foreign Investment Inflows (US$ Million)

4 Index of Industrial Production (Base: 2011-12=100) 

5 Index of Core Industries (Base: 2011-12=100) 

6 Index of Industrial Production - Broad Sectors (Base: 2011-12=100) 

7 Index of Industrial Production - Manufacturing Sub-groups  
   (Base: 2011-12=100) 

8 Index of Industrial Production Country-wise Comparisons  
   (Base: 2015=100)     

Oct 2021 Sep 2021 Aug 2021

74.92 73.56 74.18

10 Consumer Price Inflation - Industrial Workers (Base: 2016=100)

Oct 2021 Oct 2020 % Difference

124.9 119.5 4.5%

Oct 2021 Oct 2020 % Difference#

133.7 129.6 3.2%

Oct 2021 Oct 2020 % Difference#

136.2 126.7 7.5%

12 Foreign Investment Promotion Board (FIPB) Approvals (US$ Million)

Oct 2021 Sep 2021 Aug 2021

1,105 46 174

13 Foreign Exchange Reserves (US$ billion)

"Oct 2021 
(as on 29 Oct 2021)"

"Sep 2021 
(as on 24 Sep 2021)"

% Difference

642 639 0.5%

14 Fiscal Deficit (Mar 2020-Apr 2021)

% of Actuals to Budget Estimates FY 
2021-22

% of Actuals to Budget Estimates FY 
2020-21

36.3% 119.7%

15 Purchasing Managers Index (PMI)

Oct 2021 Sep 2021 Aug 2021

55.9 53.7 52.3

Index over 50 shows expansion, while below 50 means contraction

9 All India Inflation Rates (Base: 2012=100)

Oct 2021 Oct 2020 % Difference

165.5 158.4 4.5%

Data Source: GOI, OECD, IHS & AMAI Research

"#The growth rates over corresponding period of previous year are to be 
interpreted considering the unusual circumstances on account of Covid-19 since  
March 2020 "



| Alkali Bulletin November 2021

New Labour Codes  
Two-day Online Training Programme  

for 
Alkali Manufacturers Association of India 

January 20-21, 2022

Jointly Organised by

 

 V.V. Giri National Labour Institute    Alkali Manufacturers Association of India 
   Noida        Delhi

AIM     

The programme aims at enhancing the understanding of 
the participants on the process of labour reforms in India. It 
would orient the participants to have an understanding on 
the key features of various labour codes. 

OBJECTIVES 
•	 To discuss the overall framework of labour legislation in 

India, constitutional provisions, and the context of labour 
law reforms.

•	 To discuss the key features of four labour codes and rules;
•	 To understand the implication of these codes on the 

labour market.  

COURSE PROFILE        

Framework of Labour Legislation, Constitutional Provisions, 
the Code on Wages, Code on Industrial Relations, 
Occupational Safety, Health and Working Conditions Code 
and Social Security Code and Draft Central Rules.  

RESOURCE PERSONS

Faculty members of VVGNLI and expert(s) associated 
with drafting of labour codes, experts from employers’ 
organization and trade unions, senior labour administrators 
will be the key resource persons.  

PARTICIPATION LEVEL

Functional heads in HR, Legal, Plant Operations and Safety. 

As this is an online training, those enrolling in the programme 
should have access to internet and laptop/desktop with 
audio-visual facilities.

TRAINING DELIVERY AND METHODOLOGY

This training will be delivered in an online mode. The 
training will primarily make use of lectures and discussions, 

followed by questions and answers. Each session will be 
based on a structured Power Point Presentation alongwith 
interactive presentations like mentimeter. 

DATES AND DURATION

The two-day programme will be held on 20th (Thursday)and 
21st (Friday) January 2022. Online sessions will be held from 
10:30 am to 05:30 pm. 

NOMINATION AND ENROLMENT
•	 Please fill in the linked registration form and submit 

it. Without registration form, nomination will not be 
considered.

https://docs.google.com/forms/d/e/1FAIpQLSd1zcI2iEDm-
lvzX9wj_mqUjhfMgi2VLgfWQlc9gpP8Bjw4aw/
viewform?usp=sf_link
•	 The nominations will be intimated individually via email. 

They will also be informed the log in details to access the 
online programme and related training resources.

•	 Those who successfully complete the programme will be 
provided an e-certificate by the VVGNLI.

LAST DATE FOR REGISTRATION: 18th January 2022 
(Tuesday)

COURSE DIRECTOR

Dr. Ellina Samantroy  
Email: ellinasroy.vvgnli@gov.in

COMMUNICATION

Consultant (Programme) 
V.V. Giri National Labour Institute 
Post Box. No. 68, Sector-24 
NOIDA-201301 (UP) 
Distt. Gautam Budh Nagar 
Telephone : 0120 2411471, 2411533-35 
E.mail  : vvgnlitraining@gmail.com
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012 1800114001

Plot No. R-664, T.T.C. Industrial Area, Rabale, MIDC,
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Tel: +91 9136921232 till 9136921239 / 022-27696322/31/39
Fax : 022-27696325     Toll Free No. – Spares Dept.- 1800226641

E-mail : sales@sharplexlters.com
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