






Dear Reader,

The Union Budget Proposals for 2021-22 was presented by the Finance Minister on 1 st March in Parliament. 
The budget has been hailed as progressive and aiding an early recovery of the covid-hit economy. However, 
there was no significant announcement in support of the chemical industry. AMAI had represented to the 
government seeking an increase in basic customs duties on imports of alkalies and PVC to discourage imports 
and help the domestic industry overcome the challenges of a difficult year. An increase in BCD would have also 
signalled a boost to the alkali sector as the sector is already Aatmanirbhar. The continued pressure on prices 
of caustic soda and soda ash and the government’s appreciation of the status of the industry had given rise to 
hopes for support through the budget proposals.

Representatives from AMAI met Shri Yogendra Tripathi, IAS who took charge as Secretary in the Department of 
Chemicals &amp; Petrochemicals end-January 2021. The introductory meeting was highly productive with the 
new Secretary appreciating the issues and concerns of the industry and assuring all support.

A delegation of senior AMAI members also met the new DA in DGTR, Shri Anant Swarup. The DA was fully 
appreciative of the concerns and the expectations of the industry.

There is a significant increase in the budgetary allocation for Jal Jeevan Mission (JJM) in 2021-22. The allocation 
has increased to about Rs. 50,011 crores. In addition, there is the Finance Commission-tied grants of Rs. 36,022 
crores available to water and sanitation in 2021-22. This will provide a boost to the efforts to provide access to 
piped drinking water to large sections of the population, particularly in rural areas.

This issue carries an article by Dr. S K Chakravorty on “Good Practices for Managing Safety during the 
COVID-19 Pandemic”, a special write-up for our magazine. We hope readers will find this article useful.

K Srinivasan 
Secretary General
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thyssenkrupp Industrial Solutions 
(India) Private Limited (tkIS-India) 
is a subsidiary of thyssenkrupp 
Industrial Solutions AG, Germany. 
tkIS has been actively contributing to 
the development of the chlor-alkali 
sector in India and abroad along 
with thyssenkrupp Uhde Chlorine 
Engineers, Germany, the Chlor-
Alkali specialist company in the 
thyssenkrupp group. 

Customer Focus 
Over the years, we have progressed 
from mercury and diaphragm plants to 
modern state-of-the-art, environment-
friendly membrane plants with an 
aim to reduce power consumption 
and reduce CO2 emission by chlor-
alkali industry, and thereby help 
customers optimize their operating 
costs, especially in light of power 
being the main cost component in 
the manufacturing process. With 
the strong support of an R&D team 
and experienced process engineers, 
many of whom have experience in 
all facets of plant set up running into 
several years, thyssenkrupp provides 
sustainable and environment-friendly 
solutions for electrolysis plants with 
the highest emphasis on innovation 
and quality. 

Unique Selling Proposition
tkIS-India is the only company in 
India to combine the engineering 
and supply of equipment for the 
construction of a chlor-alkali plant 
with the supply of electrolysis cells, 
making us a single-stop all-under-
one-roof service provider. tkIS-India 
customer services in the field of 

electrolysis  in addition to plant set 
up, also include

•	 Consultancy visits
•	 Technical exchange meetings
•	 Digitalization for optimization of 

plant performance
•	 Full service electrolyzer 

maintenance
•	 Benchmarking
•	 Remembraning / recoating support
•	 Revamps
•	 Delivery of spare parts
•	 Upgrades and retrofitting of cell 

elements
•	 Knowledge sharing sessions like 

technology symposiums

Leadership Position
With approximately 3.4 million 
tonnes per annum from plants it has 
built, tkIS-India’s market share is more 
than 75% of the caustic soda business 
in India. This includes the  filter press 
bipolar ion-exchange membrane 
process electrolyzer- BiTAC (Former 
CEC), and BM Single element ion 
exchange membrane electrolyzer. 
tkIS-India has installed more than 45 

major membrane cell caustic chlorine 
plants in India including mercury cell 
conversions, capacity enhancement / 
expansion and grass root projects on 
EPCM and LSTK basis.

The Process
By electrolyzing an aqueous solution 
of sodium chloride, the electrolyzer 
produces gaseous chlorine and 
sodium hydroxide as well as 
hydrogen, the principal by-product. 
Chlorine is produced at the anodes, 
sodium hydroxide and hydrogen at 
the cathodes. 

thyssenkrupp Uhde Chlorine BM and 
BiTAC technology are two success 

thyssenkrupp - Entering the 5th Decade of Partnering the 
Indian Chlor-Alkali Industry

Prabodh Kumar Maiti 
General Manager - Process Engineering Department 

thyssenkrupp Industrial Solutions (India) Private Ltd. 
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stories of thyssenkrupp for production 
of chlorine, caustic soda and 
hydrogen with a goal to reduce power 
consumption, improve reliability and 
performance of electrolyzer. The 
newest development in this direction 
is 25% less power consumption per 
ton of caustic soda by using ODC 
technology for NaCl electrolysis. 

BiTAC Technology: Setting 
standards in low power 
consumption

First marketed in 1994, the pioneering 
filter press bipolar ion-exchange 
membrane process electrolyzer, 
BiTAC set a new power consumption 
benchmark of 2,200 kWh/t at 6kA/
m2. Such a high current density had 
also never before been achieved by 
a zero-gap cell. Moreover, BiTAC 
minimized damage to the ion 
exchange membranes, which tend 
to be more vulnerable in a zero-gap 
environment. These BiTAC design 
features have been maintained in 
each subsequent generation, with 
each one having the same active area 
of 3.27m2. The n-BiTAC introduced 

in 2005 further reduced power 
consumption to 2,060kWh/t and 
featured a 0.15mm fine cathode 
mesh. In 2013 the launch of the nx-
BiTAC and subsequently nx-BiTAC 
plus marked another milestone in 
energy savings with a consumption 
of 2,010–2,025kWh/t. It was also the 
first ever cell to include a fine anode 
mesh. Then, in 2019 e-BiTAC started 
commercial operation, pushing energy 
consumption to a new record low of 
1980 kWh/t NaOH at 6 kA/m2.

The special design of the 
e-BiTAC v7 elements:

Woven mesh cathode with MWX 
spring

The entire active area of the cathode 
side is covered with a high-density 
woven mesh with activated cathode 
coating. Woven mesh conducts 
current without dampening the 
advantageous effect of the cathode 
spring and anode mesh. A spring 
conductor – MWX Spring fixed 
underneath the woven cathode mesh 
gently pushes the cathode mesh and 
the ion-exchange membranes against 
the anode at optimum pressure to 
protect the ion-exchange membranes 
from any mechanical damage.The 
MWX spring is a key feature of today’s 
zero-gap technology. It is designed 
to maintain optimum elasticity at 
all levels of spring compression, 
which ensures a better operating 
environment for ion-exchange 
membranes. At the same time, current 
conductivity is optimized by creating 
30,000 contact points per element, 
thus contributing to a lower cell 
voltage.

Fine anode mesh with smooth 
surface
The semi-fine anode mesh allows 
smoother gas release from the anode 
mesh surface and contributes to 
voltage reduction. A superior current 
distribution as well as less voltage 
drop across the metallic structure 
are the result. The new “no-dent 

spot welding” technique ensures a 
completely flat face over the whole 
anode mesh surface for uniform 
contact with the ion-exchange 
membrane and an extended 
membrane lifespan.

Downcomer
The downcomer has a special 
V-shape and utilizes the gas lift effect 
to create a high degree of internal 
brine circulation. This ensures an 
ideal distribution with uniform 
density and temperature within the 
anode compartment. The cathode 
compartment has no downcomer as 
caustic soda and hydrogen are easily 
separated and the difference between 
the inlet and outlet concentrations of 
the caustic soda are very small.

e-BiTAC v7 benefits
•	 Fine anode mesh reduces cell 

voltage (minimized gas stagnation)
•	 Smooth anode surface with no 

dents thanks to unique spot-
welding tip

•	 Superior separation of gas and 
liquid

•	 Single piece of cathode mesh to 
fill gap losses and maximize active 
surface 

•	 Elastic MWX spring with a large 
number of contact points to 
decrease IR drop and make 
homogeneous distribution of 
current density possible

•	 Superior inner circulation to ensure 
uniform concentration and brine 
supply

•	 The filter press technology utilized 
in the BiTAC series has specific 
advantages

•	 Low sealing force required for 
gaskets, no bolts needed 

•	 Fast remembraning of complete 
electrolyzer

•	 Smaller maintenance area required 
•	 Lower power consumption 

through joining anode and cathode 
compartments by explosion 
bonding.

 Figure-2

 Figure-3
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Development in BM 
Technology: Major energy 
savings from zero-gap 
technology 
Nearly 30 years after the 
Uhde® single-element 
membrane cell was first 
marketed, the highly successful 
BM2.7 series is now available in 
generation “6 plus”. However, 
cells from every generation are 
compatible, having identical 
dimensions that fit in the 
electrolyzer racks.

From the BM2.7v3 in 1997, 
the first laser welded cell where 
internals on the anode side 
allowed acidified operation, 
to the BM2.7v6plus launched 
in 2019, a full zero-gap cell 
featuring a flexible elastic 
element in the proven BM 
single-element design, the BM 
series has set new standards 
in chlor-alkali electrolysis. The 
generation 6plus reduced power 
consumption to 1,995–2,015 
kWh per metric ton of NaOH at 
6 kA/m2.

Single-element + elastic 
element = zero gap

The defining feature of the 
BM2.7v6plus is a zero gap over 
the entire active membrane 
area. This is achieved by 
combining an Uhde® single-
element with an elastic element. 

of 2.85m2 and a longer membrane 
life under high current density 
operation beyond 6kA/m2. And the 
next generation is already under 
development.

Key benefits of the BM2.7 
single-element series
-Energy savings: Much lower energy 
consumption thanks to increased 
utilizable area of membrane 
combined with full zero-gap design

-Enhanced energy efficiency: More 
uniform current distribution to 
membrane and better release of 

 Figure-5

 Figure-6

 Figure-7

 Figure-8

 Figure-9

With the woven mesh cathode 
design and a state-of-the-art 
coating, high resistance to reverse 
pressure and pressure upsets is also 
ensured. The combination of the 
single and elastic elements brings 
key benefits.

Generation 6 plus & further 
development 

Since 2012, when the 
first full zero gap cell 
with Generation 6 was 
launched, a new high point 
has been reached as the 
Generation 6 plus of the 
BM family was released; 
offering optimized design 
features and thus breaking 
the barrier of 2000 kWh 
per metric ton of NaOH 
at 6kA/m2. Highlights are 
an accessible active area 

 Figure-4
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gas bubbles to reduce any possible 
stagnation of gas transport inside cell

-No leaks: 100 % leak proof cell 
throughout service life due to single 
element design with unique sealing 
and hose system

-Contact pressure independently 
controlled: Direct control of pressure 
applied to elastic elements and thus 
to membranes irrespective of torque 
forces applied on bolts of flanges for 
the sealing system

-Extended membrane service life: 
Membranes run in optimal contact 
window to ensure zero gap across full 
active area and increase membrane 
service life

Every BM2.7 “single-element” 
is fully assembled and tested 
before inserting it into the 
electrolyzer stack

Zero gap
Combining an expanded-metal 
current distributor with a woven 
mesh cathode and an elastic element 
enables a “zero gap” over the whole 
membrane area to be achieved. The 
whole membrane area is active, and 
significant energy savings as well as a 
longer membrane life are the results.

Smooth, safe operation
Brine and chlorine (anode side) as 
well as caustic soda and hydrogen 
(cathode side) are continuously 
transported from feed pipes at the 
bottom to the upper end of the 
compartments. This ensures that the 
membrane works optimally.

Gas and liquid are separated 
completely in the collecting channel, 
ensuring two homogeneous outlet 
phases and minimizing internal 
differential pressure fluctuations. This 
enhances membrane life even further.

For maximum safety, both 
compartments remain flooded even 
in stand-by mode so hydrogen and 
chlorine gases cannot meet.

Downcomer
The downcomer has a special 
V-shape and utilizes the gas lift effect 
to create a high degree of internal 
brine circulation. This ensures an 
ideal distribution with uniform 
density and temperature within the 
anode compartment. The cathode 
compartment has no downcomer as 
caustic soda and hydrogen are easily 
separated and the difference between 
the inlet and outlet concentrations of 
the caustic soda are very small.

BM2.7v6 benefits
•	 Unique sealing and hose system, 

100 % leak proof up to 4.7 barg 
(operating pressure: below 0.5 
barg)

•	 Roller suspension of each single-
element ensures precise adjustment 
of contact pressure

•	 Hard, long-wearing PTFE gaskets
•	 Assembly and testing of elements in 

clean area outside cell house
•	 Assembled elements can be stored 

for many months
•	 Fast and simple replacement of 

elements with fully pre-tested 
elements

•	 Only one type of element in 
one electrolyzer (no special end 
elements required)

ODC Technology: Quantum 
leap in sustainability
In countries where electricity is 
expensive, the NaCl-ODC electrolysis 
technology developed in collaboration 
with Covestro (formerly Bayer 
Material Science) offers distinct 
advantages: for example, up to 25 
% less energy consumption than 
conventional membrane-based 
technology.

The ODC structure itself consists of 
a current distributor (woven metal 
mesh), a catalyst and a binder. The 

current distributor 
acts as a support 
structure for the 
catalyst and the 
binder.  

The reaction 
proceeds in several 
steps: It starts 
with permeation 
of oxygen into 
the porous ODC 
structure followed 
by a second step, 
in which oxygen 
dissolves in the 
caustic electrolyte 
and diffuses 
on the catalyst 
surface. Oxygen 
is then chemically 
reduced and the 
reaction products 
are removed 
by convective 
transport. 
Characteristic for 
the process is the 
3-phase boundary 
of liquid, gas and 

 Figure-10

 Figure-11
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solid at the catalyst surface where 
the reaction occurs. This is essential 
to bring oxygen, caustic and catalyst 
in contact for the reaction and it 
sets our cell design apart from other 
technologies. Overall reaction

2NaCl + H2O + ½O2        Cl2 + 
2NaOH

Hydrogen formation 
suppressed
NaCl-ODC electrolysis technology 
is based on oxygen-depolarized 

cathodes (ODCs) 
integrated into the 
single-element 
electrolysis 
technology (BM2.7 
design). The 
decisive difference 
between NaCl-
ODC electrolysis 
and conventional 
membrane based 
technology is in the 
cathode; the anode 
is no different. The 
oxygen introduced 
into the cathode 
compartment 

suppresses the formation of hydrogen, 
which results in a reduction in cell 
voltage from around 3 V to 2 V. This 
in turn enables ODC technology to 
cut power consumption by up to 
25 %, for example, 1,550 kWH/mt 
NaOH at 6 kA/m2. Alternatively, if 
power consumption is kept constant, 
a corresponding power capacity 
increase is possible. By saving 
energy, ODC technology indirectly 
helps customers to improve their 
carbon footprint and enhance their 
sustainability image.

Easy 
upgrades, fully 
compatible
What’s more, 
a plant running 
on conventional 
membrane 
technology can be 
partly or entirely 
converted to NaCl-
ODC technology, 
if required. Since 
the electrolysis cells 
and brine cycle are 
fully compatible, 
NaCl-ODC and 
conventional 
membrane 
technologies can be 
easily combined in 
a single plant.

ODC benefits
- Up to 25 % less energy consumption 
than conventional membrane based 
technology

- Ecologically valuable solution thanks 
to lower CO2 emissions

-BM2.7 and ODC technologies 
combinable in a single plant thanks to 
full compatibility of electrolysis cells 
and brine cycle

- Reliable, well-proven technology 

-Higher degree of site flexibility with 
regard to electricity and hydrogen 
supplies

Full Service: Everything from 
single source

Upgrades & retrofits
To improve the performance of your 
plant, we offer a range of services 
which significantly reduce the energy 
consumed per metric ton of NaOH. 
These upgrades or retrofits can be 
carried out for an entire cell room or 
individual electrolyzers. In the latter 
case, we make maximum use of the 
existing equipment in your cell room.

Spare parts
The innovative design of our 
electrolyzers ensures any required 
maintenance activities are kept to a 
minimum. However, if your plant is 
to run economically, efficiently and 
reliably, it is vital to use nothing but 
our certified and carefully tested spare 
parts when components need to be 
replaced.  We use proven supply 
chains to minimize delivery times.

Digital plant monitoring and 
optimization

Uhde® Evaluator
The Uhde® Evaluator measures and 
analyzes the voltages and operating 
parameters of the single-elements 
–  125 times per second with an 
accuracy of 3 mV to ensure maximum 
safety levels. It then uses these precise 

 Figure-13

 Figure-12

Alkali Bulletin Feburary 2021 | 5



measurements to diagnose the 
condition of the elements and forecast 
their future condition. This makes 
for safer plant operation, on-point 
maintenance, clear reporting and 
simplified troubleshooting.

Remote condition monitoring
Plant operating data generated from 
a variety of sources (e.g. Uhde® 
Evaluator and Uhde® Administrator) 
is sent to our Technology Service 
Center for further analysis. This 
feedback is then analyzed by our 
specialists for the purposes of plant 
optimization and performance 
improvement. Preventive analysis, 
as offered by this tool, increases 
plant availability and makes smart 
scheduling of targeted maintenance 
possible.

Powering Ahead
Our success story lies in the many 
entities in the industry, who make 

valuable contributions to our efforts 
on an ongoing basis - our customers 
who provide us with valuable 
feedback on their operating plants, 
our suppliers who endevaour to 
the highest standards, our parent 
company with whom we enjoy a good 
synergy and our dedicated R&D team. 

Even as this is being read, R&D 
initiatives are on, to further reduce 
power consumptions, that will in 
turn, reduce opex costs., In a world 
where energy is an area of concern 
and carbon-neutrality is a buzzword, 
thyssenkrupp remains committed to 
delivering sustainable solutions for 
chlor-alkali plants worldwide. 

(The matter in this article including the 
images are the property of thyssenkrupp 
and is featured here at the request of 
AMAI. Reproduction of the article or the 
images, elsewhere can be done only with 
the express permission of thyssenkrupp 
Industrial Solutions India.)
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Abstract:
This study reports importance of 
the chlorine liquefaction in Chlor-
Alkali process. It is in the third place 
when looking at the energy usage 
in any Chlor-Alkali (CA) plant. The 
conventional plants are still operating 
with very crude level of monitoring 
and focus. In India, most of CA plants 
are operating with medium pressure 
compression and liquefaction. It is 
single stage recovery process and 
chlorine recovery ranges from 90% 
to 93%. The refrigeration system 
removes heat from the chlorine 
gas stream. This paper provides 
the necessary information for the 
system performance and associated 

practices to maintain the benchmark 
performance. Now the benchmark 
figures are available with Indian chlor-
alkali against the typical figures shown 
below in the table-1.

Chlorine Liquefaction:
Chlorine liquefaction is a key to 
efficient operation of Chlor-Alkali 
site. Any disturbance and underrated 
capacity will impact the energy 
use and productivity of the plant. 
Normally, chlorine liquefaction 
capacity is installed based upon the 
site configuration and many times, it is 
installed based upon the total chlorine 
load. 

The major challenges faced by the 

Abstract

This study reports importance of the chlorine liquefaction in Chlor-Alkali process. It is in the third place when looking 
to the energy usage in any Chlor-Alkali (CA) plant. The conventional plants still operating with very crude level of 

monitoring and focus. In India, most of CA plants are operating with medium pressure compression and liquefaction. 
It is single stage recovery process and chlorine recovery ranges from 90% to 93%. The refrigeration system removes 
heat from the chlorine gas stream. This paper provides the necessary information for the system performance and 

associated practices to maintain the benchmark performance. Now the benchmark figures are available with Indian 
chlor-alkali against the typic figures shown below in the table-1.

Chlorine Liquefaction -Performance Monitoring in  
Chlor-Alkali

Mayank Shukla 
Grasim Industries 

Table-1 Typical power consumption in chlorine section
Mayank Shukla 
is BE (Chemical)-
AGM (Process 
Engineer) and 
working with 
Technical services 
in India largest 

chlor-alkali business house. He is 
an Accredited Energy Auditor (Gov. 
of India). His current role involves 
process, design, troubleshooting, 
and project management for 
Grasim Industries.

He is executed various ENCON, 
Process improvement, and 
benchmarking project for ABG 
Group.  Prior to join ABG, he 
worked in for India Largest refinery, 
Jamnagar. Technical review for 
CDU and Utilities off sites. He 
worked as senior process engineer 
in Air Liquid INC. (former Lurgi 
India Pvt. Comp.). Mr. Mayank 
Shukla has earned his chemical 
engineering from university of 
Meerut, India.    

chlorine condensation process are 
given below:

1. Poor performance of Evaporator 
and Condenser 

2. Refrigerant leaks 
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3. Upstream process upsets
4. Gas composition 
5. Machine Loading 

Chlorine Liquefaction 
Operating Condition  
In CA plants, the moderate pressure 
chlorine liquefaction is in operation 
at Indian industries.  The chlorine 
pressurizes at 4.0 bar and sent to 
evaporator for liquefaction. It is not 
difficult to find vapor compression 
cycle that are in good mechanical 
condition but not working efficiently 
due to wear, off design operating 
conditions, refrigerant leak, and 
external issue. 

In these cases, plant is facing 
challenges in terms of energy use, 
continuous freon charging, poor 
recovery of chlorine, part load 
operation, breakdowns, poor 
performance of the overall system. 
With thorough system knowledge, 
experiences, and improved 
monitoring system, engineers can 

detect inefficiencies and maintain 
best practices to run the system 
at acceptable performance. Some 
common operational issue and 
process parameters are identified to 
help energy performance of chlorine 
liquefaction. 

Continuous monitoring 
systems:
In recent years, the suppliers of 
refrigeration system and specialized 
companies have developed 
sophisticated system for continuous 
monitoring of the entire system. 

At present, the related refrigeration 
analysis is obtained in real time 
and can be overlapped to do more 
complex calculation when required. 
Newer monitoring system can survey 
more online parameters that allow 
the engineers’ ability to access the 
status of compressor, condenser and 
evaporator and identify the critical 
readings and its impact, easy to take 
mitigation step. Even overall heat 
and mass balance can be available 
online as shown in figure 1. The 
primary justification to install the 
monitoring system with critical 
primary measurement is responsibility 
for breakdown. Without such system, 
it would be very difficult to detect a 
catastrophic or high-cost failure. 

Conversely, modern monitoring 
system have a great potential in 
planning predictive and preventive 
maintenance of the system, as 
well as to detect energy 
inefficiencies, leakage, 

internal circulation, 
or inefficiencies 
can be determined 
by analyzing 
the operating 
parameters as 
presented in figure 
2.

Design and 
Operating 
Conditions:

In refrigeration system, the 
compressor operating away from 
the design conditions can cause 
serious inefficiencies. The compressor 
efficiency of screw compressor 
depends upon many factors including 
valves opening, compression ratio, 
gas composition, internal clearance. 
These factors depend upon process 
conditions. The factors can be divided 
into groups that depends upon the 
process conditions and those related 
to inappropriate design.

Now a days, the refrigerant 
compressor is used twin lobe screw 
type, due to it is robustness and partial 
loading compression when compared 
to centrifugal compressors. The 
screw compressor design efficiency is 
offered in between 60-65%. Normally, 
they are used in configuration from 
100 TR to 300 TR. 

The second important part is TURN 
DOWN RATIO and its associated 
energy consumption. The compressor 
is provided with different loading 
pattern and its power consumption. 
Refer figure-3 for the 259TR machine. 
The specific power consumption and 
evaporator loading represented in the 
same figure.

For capacity control, sliding valve 
control is used to bypass some gas to 
the suction side and hence reduce 
the volumetric efficiency of the 
compressor. The variation in power 
consumption and cooling capacity to 
a screw compressor is shown in figure 

Figure-2 Critical Parameters for chlorine liquefaction 
system

Figure-3 Chlorine Liquefaction Load versus capacity

Figure-1 Digital chlorine liquefaction heat 
and mass balance display
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3. Due to internal losses, capacity 
control by sliding valve below 60% 
capacity is not an efficient option. 

Screw compressor has ability 
to handle liquid slugging and 
less sensitive compared to other 
compressors. 

Screw Compressor Power at 
part load operation

----- Constant line represents with 
constant condensing temperature.

------- Dashed line represents with 
drop in condenser pressure. 

Reciprocating compressor 
part load operation
Figure 4 & 5 are showing 
reciprocating and screw compressor 
comparison against the rated load 

capacity and variation in compressor 
power. 

Many of the times, people struggling 
for the key parameters suction 
and discharge side pressure and 
temperature. It is recommended 
to use the suction temperature, 
pressure, and flow parameters into 
the digital panel to observe the 
pattern of operating and deviation 
from the desired condition. This small 
health monitoring of compressor can 
enhance the system reliability. 

Control Temperature and 
enhancing measurement: 
The suction gas from the evaporator 
is normally equivalent length of 30-40 
meter. The refrigeration system always 
designs with a suction superheat 
and piping pressure drop. This is 
considered during the design phase 
with an optimum value.

The chlorine 
liquefaction 
system is 
presented in 
figure 6, the 
condenser is 
water cooled 
and evaporator 
is flooded 
with adequate 
refrigerant flow 
to ensure proper 
recovery of 
liquid chlorine. Receiver is used to 
store the liquid refrigerant and serve 

as buffer capacity. 

The suction temperature and pressure 
indicate about the refrigeration 
performance at evaporator. This 
temperature is directly linked with 
evaporator overall performance. In 
chlorine liquefaction system, it is 
observed that higher the temperature, 
higher the system capacity, and higher 
the power input and lower specific 
power consumption (kW/TR). It 
clearly indicates that cooling effect 
increases in greater proportion than 
the power consumption.

The approximate thumb rule is that 
every 1°C higher temperature in 
the evaporator, the specific power 
consumption will decrease by 2-3%.

Table-2 is showing the impact of 
temperature difference in overall 
system performance. 

Keeping lower evaporator 
temperature is not good and it is 
waste of energy via sub-cooling of 
condensing chlorine. This lower 
temperature increases the compressor 
power consumption by lowering the 
suction pressure and operating at high 
compression ratio. Normally, chlorine 
liquefaction machines are designed in 
the range of 4.6 to 4.8 compression 
ratio.

Most vapor compression machines 
use superheat sensing expansion 
valve (figure 8), which does not 
give accurate temperature control 
especially when compressor is 

Figure -6 typical chlorine liquefaction 
system

Table-2 temperature impact in specific power consumption

Figure-4 Screw compressor power at 
part load.

Figure-5 reciprocating compressor 
power at part load.
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operating at part load, resulting in 
significant temperature fluctuation. 

When the chlorine liquefaction 
load is lower and machine capacity 
significantly more than expansion 
valve control based on superheat 
sensing often leads to super cooling, 
resulting in an energy penalty due to 
unnecessarily lower temperature and 
lower COP at lower temperatures.

This can be avoided by the 
electronic expansion valve, which 
are modulating valves that operate 
based on electronic sensing to the set 
temperature.  

Tracking the sub-cooling of refrigerant 
in Chlorine Liquefaction System: 

The refrigeration machines are 
provided with economizer and even 
extra sub-cooler. The performance of 
economizer is not evaluated in any 
Chlor-Alkali site. As it is part of the 
package system.

Normally, the economizer & sub-
cooler are often estimated at 5-8°C 
below condensing temperature. 

Subcooling is another way of reducing 
the vapor flow to the refrigeration 
machine. In a simple cycle, the 
refrigerant to the throttle valve is at 
the bubble point. In sub-cooling, 
the liquid is cooled below its bubble 
point before pressure let down. 
The subcooled liquid produces less 
vapors on its pressure reduction 
resulting in lower compressor power 
consumption. The liquid refrigerant 
can be cooled by any process stream, 
with a small bleed stream of liquid 
refrigerant evaporating or with vapors 
from evaporators.

In chlor-Alkali sites, it is observed that 
the condenser cleaning frequency 
are too long, and cleaning frequency 
is not maintained as desired. This 
condenser inefficiency is loading the 
economizer in excess and even partial 
condensing of refrigerant would 
eliminate the purpose of optimization.

It is must to provide proper 
measurement at condenser and 
economizer side. Condenser can be 
provided with pressure gauge and 
digital temperature for both sides and 
economizer can be provided with 
refrigerant flow measurement and in/
out temperatures. 

Effect of poor condenser & evaporator 
and its impact on power consumption 
is given in table-3

The power is varying 20% higher in 
5°C. The condensing temperature 

variation is shown in table 4, the 
change in 4°C, is causing 38% power 
consumption difference from the base 
load.

Matching Capacity with 
System Load: 
In Chlor-Alkali site, it is observed that 
every plant has varying load due to 
configuration and market conditions. 
Hence, the consideration at part load 
operation is must, while designing 
chlorine liquefaction system. 

The chlorine liquefier would be 
attached with minimum two or 
three machines. For example, if the 
rated capacity of the plant is 300 
TPD having provided with 300 TPD 
liquefier to cater the rated load 
demand. The wet chlorine use can be 
provided as a backup capacity in case 
of non-availability. The production of 

chlorine gas close 
to 90%, if the 
plant is using 100 
TPD wet chlorine, 
it means during 
normal operation 
the chlorine 
liquefaction load 
is 170 TPD for 
300 TPD capacity 
liquefier. The 
table provided 
below is example 
of the mapping 
the system load 
and to avoid part 
load operation.

The capital cost 
and spare cost 
will high but opex 
will be all time 
lower. This can 
evaluate based 
upon the life cycle 
analysis. The table 
5 is providing 
all-time 90% 
loading and it’s 
a perfect match 
for provided 
configuration.

Table-3 condenser temperature variation

Table-4 Poor condenser performance impact

Table-5 Matching the demand

Figure-7 typical superheat sensing valve
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In many plants, it was seen that same 
capacity to machines are provided 
and part load operating and SPC is 
always on higher side and providing 
poor energy efficiency.

Hence, the demand matching is 
necessary step while selecting the 
refrigeration system.

Maintain dedicated cooling tower for 
chlorine liquefaction system

The condenser is hooked up with 
centralized cooling tower. The 
condenser water flow is very critical to 
the overall performance as shown in 
table 3.

In any CA plant, the refrigeration 
condenser is major consumer after 
caustic concentration unit. In survey 
of chlor-alkali plants, it was observed 
that most of the times, condenser 
performance is poor due to low water, 
high cooling water temperature, poor 
cooling water quality, not adequate 
pressure at condenser inlet. These all 
cause affecting the performance of 
entire refrigeration system.

Hence, cooling tower supply 
temperature, flow and pressure 
should be inline and need to comply 
on priority.

The best practices to maintain 
condensers:

1. Provision of backwash 
2. Maintain cleaning frequency based 

upon the water quality
3. In case of poor water quality, 

the standby condenser could be 
planned for frequent cleaning

4. Installed flow meter for condenser 
water flow

Evaporator or Chlorine 
Liquefier:
The evaporator condition is 
dependent on downstream of the 
process and mainly gas composition, 
drying and liquid ring compressor.

The pressure of chlorine gas is one 
of driving factor, which guide the 
evaporator temperature. Higher the 

chlorine gas pressure, 
lower the evaporator 
temperature. 

Hence, always seek 
the best possible 
pressure from chlorine 
compressor house. 

The second important 
factor is dryness of 
chlorine gas. The 
inefficiency in drying 
system led to high 
moisture content in the 
gas. The liquid chlorine 
has capability dissolve 
moisture elevated 
temperature. 

The -10 °C chlorine liquid easily 
dissolve 10 ppm moisture. In level 
of -5 °C to -4 °C, it goes up to 30-40 
ppm. This is impurity and effecting 
the operation at end user side. 

The second issue of entrainment of 
acid from liquid ring compressor. 
The sulfuric acid is used in chlorine 
compressor, it provides two benefits.

1. Removal of heat from compressor
2. Work as desiccant to absorb traces 

of moisture carry over

Hence, the change over of sulfuric 
acid in chlorine compressor is one 
of important factor to avoid problem 
in chlorine liquefier. High moisture 
content with chlorine gas can cause 
freezing. 

The entrainment of sulfuric acid with 
chlorine gas is major source of sludge 
formation. The sludge formation 
keeps building and reduces the heat 
transfer area of the liquefier. 

The compressor knock-out drum/
separator are required to check for 
their internal condition in regular 
basis. The chlorine gas sample analysis 
also carried out in 15 days period to 
check the quality of chlorine passing 
to the liquefier.

The higher sludge formation will lead 
to poor system performance and poor 
recovery of chlorine. 

The back pressure method also works 
well, when chlorine compressor is 
kept increasing, this is possible due to 
line choking and sludge deposition. 

The liquefier cleaning needs to carry 
out once in a two-year period. 

Conclusion 

There is an important improvement 
margin in terms of energy efficiency 
and chlorine liquefaction system 
health. Some modifications and best 
practices can be implemented easily 
and with very little investment. Some 
improvements can be obtained by 
adjusting the loading compressor to 
the real needs of the process, thus 
avoiding unwanted gas circulation. 
The daily work of checking process 
conditions and machine capacity 
is critical to improving compressor 
efficiency and performance. The 
service and maintenance team 
identify the measurement part and 
take advantages of digitization.

Chlorine liquefaction process design 
requires the choice of temperature 
and pressure at which chlorine can be 
economically condensed. There is a 
tradeoff between energy requirements 
of chlorine compression and 
refrigerant compression. This usually 
result in a roughly equal split of the 
energy between the two compressors.

The implementation of simple step 
can provide benchmark performance 
and reliability of the system. 

Figure-8 Typical chlorine liquefaction system with sub-cooling
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Introduction
This article outlines a collection of 
various good practices and pitfalls to 
avoid and to help organizations manage 
during the COVID-19 pandemic. It is 
not extensive but provides some useful 
information across a range of aspects. 

The world has seen massive upheaval 
since last one year as we have 
experienced a global pandemic. 
This has seen significant numbers of 
COVID-19 infections across the world, 
over 105 million people got infected 
and 2.28 million deaths have been 
recorded till now (as on 4th February 
2021) (Global Change Data Lab, 2020). 
The global ‘Infection Fatality Rate (IFT)’ 
i.e. number of deaths per unit case is 
found to be about 2.17. However, the 
mortality rate as declared by World 
Health Organization (WHO) on 3rd 
March, 2020 was 3.4%. The severity of 
the pandemic is extremely high in our 
country also, leading to infection of 
about 10.8 million people and death of 
about one Lac and fifty five thousand 
(1,55,000) people till 4th February, 
2021. The average IFT in our country is 
about 1.435. Though it is slightly less 
than the global average of 2.17, still the 
fatality rate is extremely high in India 
also. 

The severity of disease in India varies 
from state to state depending on 
population, immunity of people, degree 
of guide lines for covid-19 followed 
by the people, efficiency of medical 
services available, and the economic 
activities undertaken, etc. It has been 
observed that 73% of the fatalities 
have taken place in only 7 states out of 
a total of 37 states in the country. The 
Table given below depicts the number 

Good Practices for Managing Safety during the COVID-19 
Pandemic

Dr. S.K.Chakravorty, Consultant (Plant Engineering)

of people died, infected, and IFT in the 
respective 7 states. It is clearly seen 
from the table that highest fatalities 
has taken place in Maharashtra (51,215 
deaths) followed by Tamil Nadu 
(12,375), Karnataka (12,227), Delhi 
(10,871), West Bengal (10,199), Uttar 
Pradesh (8,680), and Andhra Pradesh 
(7157), respectively. The number 
of people infected is maximum in 
Maharashtra (20,36,002), followed by 
Karnataka (9,41,070), Andhra Pradesh 
(8,88,178), Tamil Nadu (8,40,360), 
Delhi (6,35,639), Uttar Pradesh 
(6,00,970), and West Bengal (5,70,787), 
respectively. The IFT varies from 
maximum of 2.52% in Maharashtra to a 
minimum of 0.80% in Andhra Pradesh. 
It is therefore recommended to follow 
good practices for managing safety in 
those 7 states in priority to save the 
nation from the Corona virus disaster.

TABLE (No. of people infected, fatalities, 
and IFR in 7 states)

The health care systems have been 
stretched beyond capacity particularly 
in the above 7 states. There is a 
shortage of personal protective 
equipment, as well as some treatment 
devices such as ventilators. 

While a few vaccines have been 
developed and currently more than 50 
vaccine candidates are in trial stage, the 
safety and effectiveness of them are yet 
to be established. The cost implications 
and mass movement of vaccination 
is a challenge in a highly populated 
country like ours. India has already 
rolled out a massive vaccination drive 
using two vaccines, namely ‘Covishield’ 
and ‘Covaxin’, supplied by Serum 
Institute of India and Bharat Biotech, 
Indian Council of Medical Research, 
respectively. Since the casualties are 
still taking place, the time taken for 
complete vaccination is going to be 
very long, the success in making people 
sufficiently immune to the infection 
is uncertain, it is recommended that 
organizations should get its all people 
vaccinated and follow good practices 
for managing safety from Covid-19 
pandemic in order to gain competitive 
edge. 

Recent 
medical 
research has 
observed 
the following 
regarding the 
vaccination: 
1) one can still 
test positive 
for Covid-19 
after getting 
vaccinated; 2) 
infection can 
be transmitted 

even after vaccination; 3) vaccines do 
not have an instant effect; 4) More than 
one shot is needed for full protection; 
5) one can transmit the virus without 
being infected by Covid-19; 6) Most of 
the covid-19 vaccines are subject to 

S.No NAME OF STATE No OF 

DEATHS

No INFECTED IFT,%

1 Maharashtra 51,215 20,36,002 2.52

2 Tamil Nadu 12,375 8,40,360 1.47

3 Karnataka 12,227 9,41,070 1.3

4 Delhi 10,871 6,35,639 1.71

5 West Bengal 10,199 5,70,787 1.79

6 Uttar Pradesh 8,680 6,00,970 1.45

7 Andhra Pradesh 7157 8,88,178 0.80
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loopholes, etc.

The cases of infection are creating 
absenteeism issues for some 
businesses. From a societal perspective, 
we are seeing lockdown orders and 
restriction of movement. Travel has 
largely ceased around the world. There 
is significant growth in unemployment 
in some sectors, while urgent recruiting 
in others. Production has been ramped 
up of PPE and hand sanitizers, and 
some manufacturers have converted 
their manufacturing process to service 
the demand. We are seeing working 
from home as the new standard for 
desk-based employees across the 
world. In addition to this occurrance 
what we are seeing concurrently is a 
decrease in demand for manufactured 
products due to reduced movement. 
At the same time there is a lack of 
availability of some products affecting 
the economy adversely. 

All these factors have necessitated an 
adaption to the current new normal 
if we are to continue to operate 
with a focus on process safety as our 
honorable prime minister says-“dawai 
bhi aur kadaai bhi”.  

We have seen reports of incidents 
occurring with fire and explosions in 
production of hand sanitizers, as well 
as incidents like gas leaks during start 
up activities as people return to work. 
The most recent incident occurred 
at a chemical plant during lockdown 
and killed at least 11 people and 
hospitalized hundreds (The Guardian, 
2020). 

As operators of industrial sites, the 
major goal is to prevent any accidents 
and as such, a robust management 
system should be in place. The 
Process Safety Framework shown in 
Figure 1 can be applied to the overall 
management of process safety at 
this time. This framework focuses 
on leadership across 6 elements, 
being knowledge & competence, 
engineering & design, systems & 
procedures, assurance, human factors, 
and culture.

It may be useful to consider the 
following aspects for managing 
COVID-19 in the workplace by 
prevention, detection, control and then 
mitigation of the disease. 

Mental Health 
There is potential for significant 
mental health impacts resulting from 
the current situation. Whether it is 
triggered by isolation and loneliness 
or by stress, the mental health of 
personnel still needs to be considered 
by the organization. A useful wellbeing 
framework may outline strategies 
for different levels in an organization 
across the following areas: 

• Wellbeing Culture and Leadership

•	 Promote Wellbeing
•	 Promote Mental Health
•	 Support People

Working from home 
As much as possible try to replicate 
your office workspace – for example 
use of multiple monitors if that is 
what you are used to. You should 
also ensure you have an ergonomic 
set up with respect to your devices, 
seating and lighting. It is important 
to remember to differentiate your 
home and work, both with physical, 
social boundaries and temporal 
boundaries, as well as focusing on the 

most important tasks. There is a need 
to differentiate between the “home” 
you and the “work” you. This can be 
assisted with maintaining a morning 
preparation ritual, such as dressing 
for work, and even taking a morning 
walk in place of your usual commute. 
Where possible, have your home 
workspace set in a different room 
that you can physically enter and 
leave. Maintaining usual work start 
times is also important to establish 
the boundaries, though we may all 
need some flexibility as well. It is 
important to ensure you turn off from 
work, so set a finish time. You may 
find that different hours work better 
for you in this situation, for example 
children’s nap times, so establish a 
routine where you can. Lastly try and 
focus on the most important tasks, 
as you may not get everything done 
due to interruptions, or the need to 
have more meetings than you would 
if you could have a quick chat in the 
office. It is also important to remain 
connected to others while isolated at 
home. This may mean you need to 
have virtual check in on your teams, 
and ask if they are ok. 

Virtual meetings 
It was noted that the mental activity 
in participating in virtual meetings 
is quite significant, and this is 
resulting in a form of meeting fatigue. 
The reliability of technology and 
telecommunications has been an issue 
in some areas, with frequent dropouts 
during high demand times. Some 
general tactics being used during 
meetings is to request people have 
web camera on so they can be seen as 
well as establishing a “no emails” rule 
while on meetings. There can be code 
of conduct for virtual meetings to help 
encourage participation and ensure 
all attendees have the opportunity 
to speak. Time limits should also be 
established and adhered to, as well 
as providing regular comfort breaks 
for people. Virtual meetings can be 
conducted in the following manner: 

Figure-1: Process safety Framework
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Distraction/stress 
Distraction and stress at this time has 
been heightened. Whether it is the 
need to work from home while home 
schooling children, caring for loved 
ones or the uncertainty of ongoing 
employment, these all add a level 
of stress and distraction on top of 
the normal day to day work stresses. 
Some ways to help this may be the 
establishment of virtual networks 
where people can share their concerns 
or discuss challenges. This is a way for 
people to remain connected and take 
care of their mental health. It needs to 
be a voluntary activity, though there 
needs to be a high degree of trust for it 
to work. It is also useful to have people 
training in mental health first aid, to 
be able to spot areas of concern and 
encourage people to seek help. Other 
social networks can also be established, 
for example if a work group regularly 
does a newspaper quiz each day, this 
can be continued virtually over a coffee 
break, providing the interaction, and a 
chance to laugh. 

Board implications 
At this time there is still a need for 
board or executive meetings to take 
place, especially as decisions may 
need to be taken. While it is always 
important to have good quality papers, 
it is more important than ever to 
ensure that the correct information is 
provided to inform the decision. This 
does not mean more information, but 
papers should have applicable data 
with insight. Meetings need pre-
planning, suitable agendas and to be 
run to agendas. It is also important that 
the technology is available to conduct 
the meetings with all necessary parties 
present and able to contribute. 

Training delivery 
Training has switched to virtual 
platforms, from self-paced e-learning 
modules, webinars to integrated 
pre-recorded content followed by live 
interaction. There has been a need 
to adapt current face to face training 
offerings to be suitable for virtual 

delivery, this is because you cannot 
just deliver the same slides in the same 
way over such a different platform and 
expect similar results. There is some 
more use of virtual and augmented 
reality being used in training scenarios. 
Given the duration people have 
regarding attention span when online, 
day long training sessions need to be 
broken up, with regular breaks given. 
This has slowed the progress of some 
programs. There seems to be significant 
interest in one to two hours online 
events at this time. 

Risk assessments and 
assurance 
The need to do risk assessments has 
not gone away at this time. There are 
much management of change (MoC) 
activities being undertaken to adapt to 
the current situation as well as ongoing 
investment in projects and the need 
to still submit legislatively required 
assessments. This means that while 
some assessments can be postponed 
for some time; others need to be 
performed which means new ways to 
perform risk assessments need to be 
developed. Some examples of what 
has worked when performing risk 
assessments are listed below: 

• pre-assessment preparation is more 
important than ever – including, for 
example, clearly defining the roles 
required for the review, how they 
will interact with each other and 
how they will access drawings and 
documentation.

• it may be useful to develop a 
generic MoC to address the changed 
circumstances of project groups, and 
then have each project reviewed and 
update it for their specific needs.

• facilitators need to be highly 
experienced in this instance and 
very active in the facilitation; this 
is not the time for a more passive 
facilitator, they need to be drawing 
out participation from all attendees 
– this may be more tiring for them 
because they are not receiving all 
the usual body language cues they 
normally would in a face to face 

meeting.
•	 if at all possible it is good to have 

the facilitator and scribe in the 
same room, socially distanced 
– where this cannot be done, 
the scribe should be a very 
experienced participant, perhaps 
even a qualified facilitator – ground 
rules need to be set if this is the 
case to ensure they play the role 
of the scribe and do not drift into 
facilitator mode.

•	 the technology needs to be 
robust and reliable to ensure 
everyone remains connected in 
the discussion. People should have 
only one screen when working 
from home, so they may not be 
able to view multiple sources of 
information at once.

•	 if providing the drawings in card 
copy, this needs to be arranged 
early, with nodes pre-marked and 
distributed to the team, allowing 
them time to review – this may 
have some privacy concerns 
regarding sharing home addresses 
for delivery, and some health 
concerns regarding where the 
printing has originated and if there 
is a contamination risk.

•	 some organizations have mandated 
“web cameras on” and banning 
distractions such as emails, others 
believe people can remain engaged 
without video connection – it will 
be a preference for each facilitator 
– the key is to make sure all 
participants agree on the terms and 
participate.

•	 be prepared for the assessment to 
take at least 20% longer overall to 
complete – it needs to be slowed 
down for the virtual environment, 
including limiting duration each 
day (half days are quite long) and 
providing amply comfort breaks 
for participants – fatigue needs 
to be closely managed in this 
environment.

•	 various means can be provided for 
visual access to brown fields sites, 
such as site photos or video (noting 
that hot work permits be required 
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to produce this information), 
access to CCTV feed may provide 
some ability to “see” the facilities, 
3-dimensional models, or even 
some virtual or augmented reality 
files may be useful where they 
exist.

•	 when considering who needs to be 
involved in the assessment, do not 
assume more is better – focus on 
the core personnel required and 
keep the team as small as possible 
to make facilitation easier.

•	 establish a communications 
protocol, how and when people 
will speak up – a useful reference 
may be the virtual meeting code 
of conduct referenced in this 
document – at the end of each 
node everyone must be given 
another chance to speak up.

•	 temporary procedures may be 
needed if company procedures 
prevent assessments being done in 
this manner – these could include 
a review period following the 
resumption of normal operations to 
check the quality.

•	 the fact that assessment was done 
virtually must be noted in the 
report for future reference.

•	 feedback from participants 
following a virtual risk assessment 
should be sought to improve future 
sessions.

•	 assurance activities, such as 
audits still need to be planned 
and conducted – the desktop 
components can be easily achieved 
remotely, however onsite activities 
could be achieved via operators 
using helmet mounted cameras for 
inspections (while following all hot 
work requirements)

•	 camera or augmented reality 
technologies could also be 
employed for site safety 
interactions and discussions. 

Transportation
 Transporting people to and from 
facilities needs to be arranged as 
well. There may be a duty of care to 

ensure that your personnel can safely 
commute from home to work and 
back. This might include not using 
public transport and ensuring another 
means of transport, for example 
shuttle bus or private cars. If you have 
a remote workforce such as an offshore 
platform, you will also need protocols 
for transport like helicopters. This 
will require established Fly – No-Fly 
decision matrices depending on the 
situation and potential medical need. 
These decision matrices may also 
require input from self-declarations as 
well as onsite temperature monitoring. 
For example, some organizations 
require self-declarations made 7 days 
in advance and 48 hours in advance of 
travel to a facility. 

Where social distancing cannot be 
achieved during transport, for example 
in a helicopter, additional precautions 
such face masks may be necessary. In 
some instances, letters of authority 
to travel, where these needs to be 
cross-boarded may be required from 
government authorities. 

Managing teamwork 
The management of teams, depending 
on onsite or office based, requires 
additional planning. Teams should 
be divided to protect each subgroup, 
should there be an outbreak within 
another subgroup. This in effect means 
smaller teams but more of them. This 
applies at site and in offices, especially 
for critical roles. Where critical roles 
exist, there should be back up plans 
which assume a critical role incumbent 
may be unable to work, ensuring 
sufficient backup in the organization. 
This may mean segregating workers 
so that the backup personnel are 
not in any contact with the primary 
workforce. 

Where work has increased at this time 
due to ramping up production, the 
impacts on teams should be assessed 
via a management of change to ensure 
the necessary skills and resources are 
available. It should also be understood 
that progress may be slow at this time 

on a range of projects and activities. 
Prioritization may be necessary to 
manage this impact.

Shift management and 
handover 
For facility-based roles, the entire 
shift should segregate together, for 
example the bus driver with the shift 
team becomes part of the team, so 
as not to cross spread any contagion. 
Shift handover needs to be done in a 
socially distanced manner, and it may 
be useful to designate specific teams 
where handover occurs and even 
physically segregate those from other 
team members. Infectious disease 
management plans are useful to help 
managing situations where people 
may be living offshore or in remote 
locations. This could include the 
following factor for consideration: 

Cabin arrangements – only one person 
per cabin for the entire 24 hours, that 
is, not allowing night and day shift to 
share the same cabin. This is especially 
important for critical roles to ensure 
you maintain coverage. Other elements 
of a plan would include the following: 

•	 Clinical aspects, including diagnosis 
and treatment options.

•	 Risk management, including 
communication, medical supplies 
and PPE, infection control, 
accommodation, and cleaning, etc.

Safe handling of alcohol based 
sanitizers
This situation has also seen an increase 
in the use of alcohol-based hand 
sanitizers in the workplace which 
introduced additional hazards that 
need to be managed. Continuous use 
of such products can also dry out the 
skin, requiring the use of moisturizers. 
Hand sanitizers can also pose a fire 
risk on the skin until they are fully 
dry, and the product has evaporated. 
The International Association Oil and 
Gas Producers (IOGP, 2020) recently 
issued a safety alert for a case when 
a worker’s hands caught fire after the 
sanitizer had not fully dried and the 
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worker came into contact with an 
ignition source. Correct use of sanitizer 
is vital to protect the skin. Alternatively, 
the use of soap and warm water is a 
preferred way to maintain clean hands. 
Correct labeling is also necessary for 
safe transport and use. 

Supply chains 
Management of supply chains is 
challenging at this time, as standard 
supply may not be available due 
to border closures. It makes 
forward planning critical as well as 
understanding new sources. When 
considering new sources, due diligence 
should be undertaken to ensure that 
there is not an unknown increased risk 
being added to the supply chain. There 
may also be shortages of personal 
protective equipment. It is important 
to ensure that any PPE obtained is 
suitable for use and to an acceptable 
standard.

Reliability and maintenance 
Social distancing requirements 
may have impacted the ability to 
perform certain tasks if they require 
close contact. In this instance it 
may be useful to conduct a task risk 
assessment looking at the critical steps 
and interactions to see if they can be 
achieved via another means. It may 
mean asking questions like ‘what could 
fail?’ ‘What would be the outcome?’ 
and ‘how could we manage it at this 
time?’ 

With many sites impacted by 
government movement restrictions 
it may be difficult for contractors to 
attend site for troubleshooting and 
necessary maintenance. Alternative 
means may be needed to achieve 
this, such as video calling with onsite 
personnel and walking them through 
the troubleshooting. 

Decisions may need to be made to 
delay maintenance or other activities. 
This should be risk assessed to ensure 
the delay can be implemented safely. 
It may require the reprioritization 
of activities as well. Any delays on 

maintenance must consider the 
ongoing integrity of the equipment to 
ensure the site can safely operate in 
the meantime. These decisions need 
to be made at suitable levels in the 
organization, to ensure the full safety 
and business implications of delays 
are understood.  

Reliability and maintenance also 
need to be considered regarding 
preparing to end isolation and restart 
equipment. There needs to be 
adequate checking on equipment 
to ensure it is safe to operate 
again. Start-up checklists should be 
developed to assist that, in addition 
to the prestart up safety reviews. 
The European Commission Joint 
Research Centre’s Major Accident 
Hazards Bureau have released a 
Lessons Learned Bulletin on pandemic 
measures and chemical process safety 
(JRC MAHB, 2020) which details 
important considerations for safe start 
up.

Emergency response
The emergency response 
requirements must be reviewed 
considering reduced number 
of personnel, to ensure that a 
suitable response can be mustered 
if necessary. This may mean that 
certain tasks or activities need to be 
delayed if an emergency cannot be 
responded to adequately. It could 
mean additional response personnel 
must be trained in the short term and 
exercised to ensure they can perform 
the necessary response. It may also 
be necessary to review the scope 
of response activities, as a wider 
response is needed because so many 
parts of an organization are impacted. 

Returning to work 
The process of returning to work, 
where people have been absent 
from the workplace needs to be 
considered to manage the potential 
of cluster outbreaks. Additional 
cleaning protocols, access and social 
distancing need to be considered. 
Where social distancing cannot be 

maintained, controls to manage 
transmission risk may be needed, such 
as screens or barriers for example. 
Staggered start times may be a useful 
way to reduce the number of people 
moving at facilities at any given time. 
The starting point is to complete a 
risk assessment covering possible 
transmission paths and determine 
what control can be implemented to 
address these. 

Conclusions 
There are many competing challenges 
for our attention during this period. 
Clear decision making is required and 
may be aided by defined decision 
matrices, so everyone knows who 
has what accountability. Overall, we 
need to remember that humans by 
their nature are social creatures and 
need human interaction. This means 
keeping an eye on the interaction 
that occurs, so people do not become 
isolated is critical to allow the other 
processes to function. It is important 
to try to show a little less judgement 
about how others are acting and 
a bit more compassion for their 
circumstances, some of which we may 
not understand. 
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This week’s news coverage includes 
an announcement by DCM Shriram 
Ltd., one of the leading chlor-alkali 
producers in India, of plans for setting 
up plants for the manufacture of 
epichlorohydrin (ECH) and hydrogen 
peroxide (HP), aside an expansion 
of its existing capacity for aluminium 
chloride. The aim is to captively utilise 
chlorine and hydrogen, two of the 
three co-products of any chlor-alkali 
plant (the third being caustic soda).

Valorisation of chlorine and hydrogen 
has always been a challenge for 
the chlor-alkali industry in India, 
hampering competitiveness against 
imports of caustic soda and overall 
profitability. While the recent 
announcement and a few more 
from other chlor-alkali producers 
in the months earlier, are welcome 
initiatives, much more is needed, 
including investments in some of the 
larger volume derivatives that have so 
far been elusive.

This column has commented on the 
dynamics of the chlor-alkali industry 
several times. The industry uses 
abundantly available salt and more 
often than not, captively produced 
power, to make the three basic 
inorganic chemicals – chlorine, 
caustic soda and hydrogen. All are 
commodities, best made at scale, but 
support several industries. Caustic 
soda, for example, is widely needed 
in the making of textiles, soap, pulp 
& paper, and alumina, to name just 
a few applications. Chlorine is a 
highly reactive molecule that finds 
several applications in chemical, 
pharmaceutical and agrochemical 
value chains – even if it is not present 
in the final product. It is also an 
important agent for water treatment 
and purification, both in its elemental 
form or as derivatives.

Indian capacity for caustic soda is 
about 4.5-mtpa, divided amongst 

33 plants. The majority are located 
in Western India, especially Gujarat, 
which accounts for about 60% of 
installed capacity. All the plants 
use state-of-the art membrane 
cell technology – which is readily 
available from a handful of process 
licensors (none of which are Indian) 
– and operate them efficiently, 
when measured in terms of power 
consumption.

The challenge for the industry comes 
on two fronts: issues related to power 
(which accounts for about 50% of 
manufacturing costs); and the value 
realisation that comes from sales of 
the three products. 

Powerful woes
The industry has worked around the 
issue of high power tariffs by investing 
in captive power plants (CPPs). Today, 
nearly 87% of installed capacity is 
based on captively generated power, 
and only small fraction of the industry 
actually relies on grid electricity as 
the primary energy source. This 
provides reliable, high quality supply, 
and spares the industry the travails of 
dealing with unpredictable outages, 
which can be seriously problematic 
for operations. But the investment 
in CPPs saddles the industry with 
a higher capital expenditure when 
setting up a chlor-alkali unit, unlike 
units in most of the industrialised 
world, wherein producers simply 
draw their power from the grid at 
rates that are typically discounted to 
that for small consumers.

The CPPs here are mostly based on 
coal/lignite as fuel source, though a 
couple of units use cleaner natural 
gas, and a few are based on liquid 
fuels. One unit – Andhra Sugars in 

Chlorine and Hydrogen Utilisation in the Indian  
Chlor-Alkali Industry 

Ravi Raghavan 
Editor, Chemical Weekly
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Kovvur – uses solar energy, but it is an 
exception. While coal is cheap and 
not prone to the price volatilities that 
befall crude oil fractions and natural 
gas, it does have a heavy carbon 
footprint. This is not a problem now, 
but if India were to levy some form 
of carbon tax, as part of multilateral 
agreements or local initiatives – it will 
put an additional financial burden.

While the industry is today largely 
insulated from the grid prices of 
electricity, an issue that still remains 
unresolved is one of levies and cess 
imposed by State governments. 
These vary from one Sate to another 
(some do not levy it at all), but can 
be significant in several instances. 
Gujarat, the dominant State in terms 
of caustic soda capacity, imposes a 
levy of about 60 paise/kWh, while 
Maharashtra rakes in twice as much. 
Perhaps this is one reason why there 
is just one plant in the latter, and none 
forthcoming!

While the industry would rather 
that these levies be removed, it 
has also been lobbying to at least 
bring them into the ambit of GST, 
which will permit set-offs. India’s 
central thinktank, Niti Aayog, too 
has weighed in on the matter and 
recommended inclusion under GST, 
but the recommendation has not 
found acceptance even in the BJP-
ruled States as on date.

CPPs that have capacity to spare are 
not permitted to sell power to other 
industrial units nearby, and need to 
wheel the power to state electricity 
boards. There is no reason for 
imposing this restriction.

Seeking better value for 
chlorine….
Improving margins will require the 
industry to get fair value for all three 
products. But, by and large, the 
industry here remains a caustic soda 
driven one, and valorising chlorine 
has been a challenge for the better 
part of a decade, if not more.

Recently, however, several new 
chlor-alkali units and expansions have 
been announced for meeting captive 
chlorine needs, including for making 
ECH, chloromethanes, chlorinated 
polyvinyl chloride (CPVC), aluminium 
chloride, chlorinated paraffin wax 
(CPW), polyaluminium chloride (PAC) 
etc. But big-ticket chlorine outlets, 
particularly polyvinyl chloride (PVC), 
have failed to materialise. India is 
now the world’s biggest importer 
of PVC resin, with imports in 2019-
20 falling just short of 2.0-mt, and 
representing about 57% of total 
domestic demand of about 3.5-
mt. The country needs a couple of 
world-scale PVC plants today and 
more in the years to come, and this 
can absorb significant volumes of 
chlorine. That will, however, also 
depend on the configuration of the 
plants and whether they are on a fully 
integrated mode, using the widely-
practiced oxychlorination of ethylene 
to sequentially produce ethylene 
dichloride (EDC) and vinyl chloride 
monomer (VCM). If either of the two 
intermediates are imported – as is 
the case in the majority of current 
production of PVC – it will do zilch 
for enhancing local chlorine utilisation 
here.

Unfortunately, there are mixed signals 
coming from potential investors as 
to the level of integration they are 
contemplating. Reliance Industries, 
which is well placed to enter the 
space, having access to ethylene, had 
in December 2019 entered into an

agreement with Abu Dhabi National 
Oil Company (ADNOC) to produce 
EDC in the UAE, which would 
presumably be shipped to India 
for conversion to PVC. No further 
progress on this initiative has been 
announced by the companies 
involved. But, Reliance was also in 
negotiations with a couple of chlorine 
producers in Gujarat for local sourcing 
of chlorine, and in preparation for this 
even led the initiative to get permits 
to transport chlorine gas by pipeline. 
While this has been approved by 

the governmental agency, PESO, 
and guidelines for pipeline transfer 
of chlorine gas have been put in 
place, there is no indication that a 
pipeline is coming any time soon or 
whether a commercial agreement 
has been firmed up by Reliance for 
local chlorine procurement for PVC 
production.

Irrespective of how this pans out, 
other petrochemical projects now 
in the planning stages will do well 
to strongly consider integrated 
investment in the vinyl chain. Those 
projects planned for the east coast, 
are particularly well placed to do so. 
Any chloralkali unit set up there to 
feed a world-scale PVC plant, can find 
a ready market for the caustic soda 
co-produced in the sizeable alumina 
industry in the region.

Several projects for chloromethanes 
have recently been announced, 
and more seem to be in the 
planning stage. Caution is advised 
here. There is a serious risk of 
over-investment, considering that 
growth is essentially driven by strong 
demand for methylene chloride 
from the pharmaceutical industry. 
The market outlook for some of the 
other chloromethanes – in particular 
chloroform and carbon tetrachloride – 
are poor. There have also been a slew 
of projects announced for CPVC resin, 
but how many make it to the finish 
line remains to be seen.

…. And for hydrogen
What about valorising hydrogen 
more profitably? Prima facie it seems 
all of the hydrogen is well utilised. 
According to estimates made by the 
Alkali Manufacturers’ Association of 
India (AMAI), about 40% of all the 
hydrogen produced is used as fuel 
in the industry, primarily to supply 
the energy needed to make caustic 
soda flakes from lye. About 28% is 
converted into hydrogen chloride 
(liquid mainly) – a low value product 
that, however, serves the purpose 
of consuming both hydrogen and 
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chlorine. About 15% is supplied to 
several consumers that use it for 
hydrogenation reactions, such as by 
the vanaspati industry. Only about 
15% is used captively for production 
of derivatives.

A couple of projects for HP have 
been announced and more could 
be coming. They represent the 
valorisation of hydrogen for its 
chemical value – always better 
than simply using it for the energy 
contained in it. Captive consumption 
also removes the risk of transporting 
hydrogen – a highly hazardous 
gas – over long distances by road 
in cylinders and other pressurised 
vessels.

There is talk of building a hydrogen 
economy in the country, but that 

hydrogen will have to come mainly 
from synthesis gas (produced by 
reforming a carbon containing 
fuel such as natural gas), or by the 
electrolysis of water (green hydrogen). 
The latter technology is a few years 
down the road, but there is significant 
work happening in this area, mainly 
in the developed economies. 
Partnerships are being forged by 
stakeholders, including for use as a 
transport fuel, to enable a transition to 
the cleaner fuel.

Small, welcome steps
The slew of chlorine-focussed projects 
and a couple of hydrogen-based ones 
announced in the last 12 months 
will go some way in improving the 
prospects for the Indian chlor-alkali 
industry. They represent small- to 

medium-sized outlets that can add 
up to ensure a better utilisation of the 
industry’s primary outputs.

While it is important to keep market 
realities in mind when planning 
downstream projects for chlorine 
and hydrogen utilisation, no such 
trepidation is needed when it comes 
to investing in the vinyl chain in India, 
given the current unmet need for 
PVC and the growth potential that still 
exists in the domestic market. Such 
investments are only likely to come 
from a petrochemical producer – an 
existing one or a new entrant – rather 
than the chlor-alkali industry. But it 
will be a pity if they are based on 
imported chlorine, not the locally 
produced one!

(Reproduced with permission from 
Chemical Weekly, February 09, 2021)
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To catch up world’s fast growing 
economy, the Government of India 
envisioned for vibrant Chemicals 
and Petrochemicals industry. India 
is a net importer of Chemicals and 
Petrochemicals.  The gap of domestic 
demand and supply of Chemicals 
and Petrochemicals is being bridged 
through imports. To attract investment 
in the sector, there had been a need of 
spread in duty structure of raw materials 
and intermediates/finished products. 
With this intention the duty structure 
support is provided for crucial Tariff 
Lines to become domestic Chemical 
and Petrochemical industry, globally 
cost competitive and to become Aatma 
Nirbhar Bharat.

Chemical and Petrochemical industry 
has been demanding since long back for 
reduction in import duty on feedstock 
such as ‘Naphtha’ to become globally 
cost competitive for production of 
Chemicals and Petrochemicals. This long 
standing demand has been taken care 
of by the Government in the budget 
2021-22. The industry associations of 
Chemicals and Petrochemicals have 
termed this Union Budget as forward 
looking and growth oriented budget. 

The massive emphasis on infrastructure 
spending is expected to result 
in additional consumption of 
petrochemicals like polymers and 
specialty chemicals. Also, Agriculture 
focused measure like doubling of outlay 
for micro irrigation to Rs 10,000 crores 
will further fuel demand for polymer 
based irrigation products and services.

The new vehicle scraping policy will 
boost the polymer and elastomer 
consumption in anticipation of 
requirement of new and additional 
vehicles.

The increased outlay on healthcare 
and the fund for vaccination will 
boost polymer consumption with 
requirements of syringes and other 

Forward Looking and Growth Oriented Budget for Chemical 
and Petrochemical Sector

polymer based healthcare products.

In General, with increased government 
spending the requirement of 
petrochemicals and polymers which are 
required in very wide range of sectors 
will also increase and provide ad fillip to 
local demand.

The roll out of the PLI schemes for key 
end-use sectors will boost petrochemical 
consumption in the country. Among the 
sectors earmarked, seven sectors like 
mobile phone manufacturing, auto and 
components, medical devices, textile 
products etc., use significant quantity of 
petrochemicals, the estimated outlay of 
Rs 1.41 lakh crores augurs well for the 
petrochemical industry growth.

Government has announced opening 
up of seven mega textile parks in the 
country to boost the textile industry. The 
world is looking for sourcing of textile 
products from India and buyers will 
be happy to find alternative to source 
the product from India rather than 
focusing of these products from China 
and other South East Asian countries. 
This will support entire textile value 
chain including manmade fiber as a 
component of value chain by having 
efficient supply chain and infrastructure 
made available in these textile parks.

Synthetic Industry has welcomed 
increase in import duty on raw cotton. 
This will support farmers to get better 
remuneration on cotton production and 
also eliminate cheap imports coming 
from neighboring countries. As such 
India is surplus of cotton and rather than 
exporting cotton.

Industry also welcomes increase in 
BCD on silk and silk products. Synthetic 
Industry will be able to substitute silk 
products silk products by supplying silk 
like products out of synthetic fibres.

On Naphtha Duty reduced from 4% 
to 2.5%; decreased custom duty on 
naphtha is likely to further improve 

the utilization of crackers resulting in 
availability of cost competitive olefins 
and aromatics. Low cost naphtha will 
also make a way into the availability 
of ethylene and propylene for 
petrochemical intermediates in value 
chain. Further boost to the production 
of major basic petrochemicals.

On Carbon black Duty increased 
from 5% to 7.5%; Carbon Black is used 
in making tyres. With the growth of 
automobile industry this would lead to 
new capacity creation of carbon black 
and also improve capacity utilization of 
domestic players.

On Builder’s ware of plastics Duty 
increased from 10% to 15%; It will 
help in Competitive prices of plastics 
for local plastic processors against 
cheaper imports. Further, it will increase 
in capacity utilization by the plastic 
processors.

On Polycarbonates Duty increased 
from 5 to 7.5%; This is used to make 
shatterproof windows, lightweight 
eyeglass lenses, etc. The revised duty 
may attract new investment in the 
technology intensive polycarbonate 
market.

On Methylene diphenyl diisocyanate 
(MDI) Duty increased from NIL to 
7.5%; it is being used in the production 
of polyurethanes for many applications, 
spandex yarn, etc. The revised 
custom duty will attract investments 
in India given the rising demand of 
polyurethanes and presence of no local 
players.

The industry and its associations have 
thanked Union Finance Minister and 
Union Minister for Chemical and 
Fertilizers for a positive and forward 
looking Budget.

(Press Information Bureau, Government of 
India, Ministry of Chemicals and Fertilizers)
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India ranked 6th among leading 
importers of inorganic chemicals, 
while it ranked 17th among the 
leading exporters. The industry is 
expecting strong growth headwinds in 
the coming years due to the growth 
in end-use industries like glass, 
automotive and paints.

•	 Between 2009 and 2019, trade 
of inorganic chemicals has 
experienced a structural change, as 
indicated by the relocation of the 
market from Europe to Asia. 

•	 During 2018-19, India’s total 
imports of inorganic chemicals 
amounted to Rs. 7,112.86 
crore and total exports stood at Rs. 
2,137 crore.

•	 In 2018-19, the share of alkali 
chemicals in the total production of 
inorganic chemicals in India was 
88.32%. During the same period, 
the share of alkali chemicals in 
the consumption of inorganic 
chemicals  was 78.12%. 

•	 In the global market, India has 
price competitiveness in potassium 
chlorate and titanium oxide 
with unit values of US$ 1,060 
per ton and US$ 1,350 per ton, 
respectively.

Inorganic chemicals, by definition, 
are chemicals, which do not include 
carbon and its derivatives as principal 
elements. Some of the end-use 
industries which use these chemicals 
are the paint industry, glass industry, 
automotive industry, detergent and 
soap industry, and paper and pulp 
industry. These chemicals can be 
classified into two sub-segments: 
alkali chemicals and basic inorganic 
chemicals. The chemicals that come 
under these sub-segments are as 
follows:

Alkali chemicals: 
•	 Soda Ash 
•	 Caustic Soda 
•	 Liquid Chlorine 

Basic inorganic chemicals: 
•	 Aluminium Fluoride 
•	 Calcium Carbide 
•	 Potassium Chlorate 
•	 Titanium Dioxide 
•	 Red Phosphorus 
•	 Hydrogen Peroxide 
•	 Calcium Carbonate

Globally, trade of inorganic chemicals 
has experienced a structural change 
over the past decade. Asia and Europe 
have been the largest contributors 
in import and export of this sector. 
However, their contributions in 
global trade of inorganic chemicals 
have changed significantly between 
2009 and 2019. As the figure below 
shows, in 2009, the shares of Asia and 
Europe in world export of inorganic 

chemicals stood at 26.43% and 
41.22% respectively.

By 2019, the share of Asia has 
increased to 37.8%, while that 
of Europe decreased to 32.94%. 
Similarly, in case of imports of 
inorganic chemicals, during 2009 to 
2019, the share of Asia has increased 
from 31.9% in 2009 to 41.79% in 
2019. On the other hand, share of 
Europe has reduced from 41.58% in 
2009 to 33.31% in 2019.

According to 2019 data, China, USA, 
and Germany are three leading 
exporters as well as importers of the 
inorganic chemicals. 

India’s trade of inorganic 
chemicals
In 2019, India ranked 6th among 
leading importers of inorganic 
chemicals, while it ranked 17th 
among exporters. Figures below give 
a better picture of India’s trade in 

Inorganic Chemicals: On the Expansion Trail
Vaishali Bhardwaj 

Source: UN Comtrade, figures in %



inorganic chemicals. During 2018-
19, India’s total imports of inorganic 
chemicals amounted to Rs. 7,112.86 
crore and total exports stood 
at Rs. 2,137 crore. In comparison 
to 2011-12, the imports of both 
alkali chemicals and basic inorganic 
chemicals have increased. However, 
the exports during 2011-19 show 
India’s export revenue has increased 
in case of alkali chemicals while 
have decreased for basic inorganic 
chemicals.

Domestic production & 
consumption
India is the 6th largest chemical 

producer in the world and 
share of inorganic chemicals 
is 1/3rd of its total chemical 
production. 

In 2018-19, total 
production of inorganic 
chemicals in India 
was 9,106.48 thousand MT. 
In this, the share of alkali 
chemicals is 88.32% and basic 
inorganic chemicals account 
for the rest of the share in 
total production. Looking at 
the chemicals individually, 
soda ash is the most produced 
chemical with a production 
of 2,410 thousand MT in 

2018-19. Among the basic inorganic 
chemicals, carbon black has the 
highest production of 447 thousand 
MT during 2018-19. 

The consumption of inorganic 
chemicals in India was 11,319 
thousand MT during 2018-19. 
During 2011-12, the consumption 
of inorganic chemicals stood 
at 7,837 thousand MT, increasing 
at a CAGR of 5.39% during these 7 
years. When you look at the total 
consumption of inorganic chemicals 
in 2018-19, share of Alkali chemicals 
stood at 78.21%. The most consumed 
alkali chemical is Soda Ash, while 
the most consumed basic inorganic 
chemical is calcium carbonate.

Source: Department of Chemicals and Petrochemicals, figures in Rs. Lakh

Source: Department of Chemicals and Petrochemicals, figures in Rs. lakht

Table 1 Domestic production of inorganic chemicals

Major groups / 
products

Production CAGR (%)

 2011-12 2018-19  

Basic Inorganic Chemicals

ALUMINIUM 
FLUORIDE

7.31 5.7 -3.49

CALCIUM 
CARBIDE

66.39 83.17 3.27

CARBON BLACK 447.67 546.39 2.89

POTASSIUM 
CHLORATE

0.34 0.7 10.75

TITANIUM 
DIOXIDE

52.14 57.06 1.3

RED 
PHOSPHORUS

0.56 1.03 9.08

HYDROGEN 
PEROXIDE

103.07 156.45 6.14

CALCIUM 
CARBONATE

217.2 213.33 -0.26

Total 894.68 1063.83 2.5

Alkali Chemicals

SODA ASH 2410.82 3048.19 3.41

CAUSTIC SODA 2408.73 2925.35 2.81

LIQUID 
CHLORINE

1658.08 2069.11 3.21

Total 6477.63 8042.65 3.14

Source: Department of Chemicals and Petrochemicals, figures 
in 000’ MTSheet 4-Graph 1
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According to 2019 data, India has 
price competitiveness in potassium 
chlorate and titanium oxide with unit 
values of US$ 1,060 per ton and US$ 
1,350 per ton, respectively. The 
unit value of India in both of these 
chemicals is less than some leading 
exporters of the chemicals. 

A look at the production, 
consumption and trade of inorganic 
chemicals, together gives following 
observations:

The imports and exports of carbon 
black have a significant share in total 
imports and exports of inorganic 

chemicals for India. In 2018-19, the 
imports of carbon black amounted 
to Rs. 249,368 lakh while exports 
of carbon black amounted to Rs. 
103,643 lakh. This shows a gap 
between domestic demand and 
supply. The consumption of carbon 
black in 2018-19 amounted to 702.09 
thousand MT and production 
amounted to 546.39 thousand MT.

Similarly, exports and imports of 
caustic soda are close in terms of 
values. In 2018-19, the imports of 
caustic soda amounted to Rs. 79,927 
lakh, whereas exports of the chemical 

Table 2 Domestic consumption of inorganic chemicals

Consumption of selected major chemicals

2011-12 2018-19

Basic Inorganic Chemicals

ALUMINIUM FLUORIDE 32.39 67.63

CALCIUM CARBIDE 121.62 128.17

CARBON BLACK 294.31 702.09

POTASSIUM CHLORATE 5.8 -2.19

SODIUM CHLORATE 25.01 13.43

TITANIUM DIOXIDE 69.77 64.26

RED PHOSPHORUS 0.57 0.45

HYDROGEN PEROXIDE 125.97 240.45

CALCIUM CARBONATE 370.68 1252.32

Alkali Chemicals

SODA ASH 2598.56 3826.32

CAUSTIC SODA 2539.16 2961.45

LIQUID CHLORINE 1653.69 2064.68

Source: Department of Chemicals and Petrochemicals, figures in 000’ MT

amounted to Rs. 71,663 lakh. 
India imports caustic soda in liquid 
form with the imports of aqueous 
solution of caustic soda amounting 
to Rs.62,401.77 lakh in 2018-19. 
Furthermore, the exports of caustic 
soda from India are in solid form, with 
exports of solid sodium hydroxide 
recorded at Rs. 70,349.34 lakh in 
2018-19. This implies that the 
chemical gets processed from liquid 
form into solid form, which to a great 
extent, explains the similar values of 
imports and exports.

Growth in the industry is aided by 
supportive policies such as 100% 
FDI, incentives for R&D, setting up of 
dedicated infrastructure in four states 
and de-licensed manufacturing of 
most chemical products. Furthermore, 
growth in end user industries also 
drives the growth in the inorganic 
chemical industry. The flat glass 
market of India is expected to grow 
at a CAGR of 8% between 2020 and 
2025 due to increase in demand from 
the infrastructure and construction 
industry. The automotive industry of 
India is expected to become third 
largest in the world by 2026. Paper 
industry, which uses caustic soda as 
raw material, is expected to grow at a 
CAGR of 7.4% during 2019-24.

The above information is sourced from a 
report on the Inorganic Chemicals industry 
prepared by Centre for Advanced Trade 
Research, the research division of Trade 
Promotion Council of India. 

(Trade Promotion Council of India, 
February  2021)



How Green and Sustainable Chemistry Can Drive
the Growth of Chemical Industry

Ashwin C. Shroff 
Executive Chairman 

Excel Industries Limited 

Abstract

This is a brief account of the importance of sustainability and green chemistry and how such new chemistries can 
help the growth of the Indian Chemical Industry. The experience of Excel Industries in R&D and innovations based 

on Sustainability principles is outlined.

The key challenges Indian 
manufacturers face include: 

Lack of adequate raw 
materials (Feedstock); 

Infrastructure and Logistic 
Issues; Scarcity of basic 
utilities like water and 
energy; Environmental 
impact and Regulatory 

Issues.

The Indian Chemical Industry has 
witnessed 13- 14% growth in the last 
5 years and is further expected to 
improve with much-needed support 
from the government of India under 
the “Aatmanirbhar Bharat” Abhiyan.

The Indian Chemical Industry has 
great potential for not only meeting 
the domestic demands but also to 
become a dominant global supplier 
of chemicalshelping the world to 
reduce dependence on Chinese 
imports. However, it is in the long-

term interest of the Indian Chemical 
industry to achieve growth with 
sustainability which is possible only 
if the manufacturers are compliant 
with the environmental norms. 
Unlike China which is now finding it 
difficult to continue manufacturing 
several chemicals on account 
of environmental issues, Indian 
manufacturers are now focusing on 
sustainability by employing greener 
routes.

The key challenges Indian 
manufacturers face include: Lack of 
adequate raw materials (Feedstock); 
Infrastructure and Logistic Issues; 

About Author
Ashwin C. Shroff is the Executive 
Chairman of Excel Industries 
Limited. He has been serving the 
Company for more than 50 years 
in different positions. He has 
immense experience in the field of 
chemical and biotech industries. 
He is on the Board of several 
companies including Transpek 
Industry Limited, Anshul Specialty 
Molecules Private Limited and 
Kamaljyot Investments Limited.
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Scarcity of basic utilities like water and 
energy; Environmental impact and 
Regulatory Issues.

In order to overcome the above 
mentioned grappling issues, collective 
and collaborative efforts from Indian 
manufacturers and the Indian 
Government would be required. 
While the Government has taken 
steps to provide a favorable regulatory 
environment through conducive 
policy framework, manufacturers

are expected to take certain initiatives, 
some of which are listed below:

•	 Robust manufacturing by coupling 
indigenous knowledge with good 
manufacturing practices

•	 Adopting latest and elegant 
technologies 

•	 Designing and continuously 
expanding a “Green footprint”

•	 Guaranteed quality by means of 
implementing Process Analytical 
Technologies (PAT)

•	 Exploring alternate feedstocks or 
invest in securing feedstocks

•	 Balanced integration (both 
upstream and downstream)

Green and Sustainable 
Chemistry
Apart from investing in innovative 
solutions, Indian companies have 
started exploring “Greener and 
Sustainable technologies” which 
are essential to keep Indian 
manufacturers ahead of the curve in 
global competition. By definition, a 
process that brings innovation across 
all the stages involved in the product 
development with the focus on entire 
product life cycle management for the 
use of renewable resources, increased 
performance and value addition and 

yet meeting the goals of protecting 
and enhancing human health and the 
environment can be called greener 
and sustainable.

Examples from work at Excel
Excel Industries, one of the earliest 
chemical companies started in 1941 
by the Shroff brothers: C.C. Shroff, 
G.C.Shroff and K.C. Shroff have 
achieved hundreds of chemical 
process breakthroughs, steadily 
contributing to the technological 
knowledge capital of the industry.

Excel was the first Indian company to 
start making sophisticated chemical 
pesticides when India adopted ‘green 
revolution’ for food self-sufficiency. It 
offered a whole range of insecticides, 
fungicides, weedicides, rodenticides, 
fumigants, and plant growth 
regulators. Excel was the second 
company in Asia to offer

Endosulphan and second in the world 
to offer Glyphosate. Heeding concerns 
on chemical pesticides, Excel early on 
itself went into IPM (Integrated Pest 
Management) especially biopesticides.

Frugality and continuous in-house 
innovation are the DNA of Excel 
Industries. Raw materials chosen 
are generally from abundant and 
cheap resources, even from wastes. 
For example, zinc from brass waste, 
iodine from WW2 surplus, sugar 
for oxalic acid, and city waste to 
compost, seawater for marine 
chemicals, etc. The Bhavnagar unit, 
Excel’s erstwhile plant works on city 
sewage, using in-house biotechnology. 
Power comes from windmills, 
established way back in 1990’s.

Adopting green chemistry for 
chemical processes is an important 
aspect of process development at 

Excel. For example, Butene Diol, 
an acetylene-based chemical earlier 
made by Reppe Chemistry, using high 
pressure and high hazards was made 
by Excel at atmospheric pressure and 
temperature, with a novel, in-house 
developed catalyst.

The first step in the waste 
management strategy is to 
reduce waste generation itself. By 
continuously improving efficiency of 
its manufacturing processes, Excel is 
moving towards zero discharge.

Sustainability is part of the ethos in 
the company. Power prices in India, 
which is dependent on imports 
for fossil fuel, have been going up. 
Processes are made energy efficient, 
thus saving precious fuel. The 
company has also pioneered the 
use of wind energy in India. Water 
is another scarce resource in India. 
Reducing water footprint, not just in 
the company, but also in the society 
through association with NGOs 
propagating water management is 
another philosophy of Excel.

Excel has also pioneered the 
conversion of municipal solid waste 
to organic compost and provides 
both centralized and decentralized 
solutions. 

Excel group companies and associated 
NGOs have been actively engaged 
in improving the living standards 
of the people through different 
activities like water harvesting, animal 
husbandry, agricultural research and 
land management, soil and water 
testing, forestry, health and sanitation 
services, weather forecasting, climate 
change reversal and various income 
generating activities.

(Reproduced with permission from Chemi-
cal Industry Digest, Annual Issue January 
2021)



In these Haryana villages, PM Modi’s Nal Se Jal 
has ended a painful daily chore for women

The Print | 22 February 2021
For some, the change in 50-year-old Phoolkali’s life may 
appear incremental.

Working in her small farm, a few yards away from her two-
room house, the resident of Ballahi village in Haryana’s 
Kurukshetra district is almost ecstatic. It had been close to 
two decades that Phoolkali had been fetching buckets of 
water from the nearest supply point, which is about 400 
metres away, to meet her family’s daily requirement.

The distance might not be very far, but the mother of 
two says only someone who has been lifting bucketful of 
water twice a day for the last two decades will be able 
to understand how her life has changed in the last three 
months after the administration brought water supply right 
to her doorstep, under the Centre’s flagship ‘Nal Se Jal’ 
programme.  

“Balti choot gaya (I no longer have to lift buckets of water),” 
Phoolkali tells ThePrint, adding, “You don’t know what a 
blessing it is. Every single day, rain or biting cold, I had to go 
out to fetch water.” 

Phoolkali’s house is among the last of the 35 in Ballahi 
village that recently got a drinking water connection, making 
Kurukshtera one of the five districts, where each of the 1.39 
lakh rural households has now got a functional tap water 
connection. 

Kashmiro Devi, 50, a resident of Beholi village in 
Kurukshetra, is another beneficiary of a new water 
connection, right at her doorstep. 

Sitting in a charpoy outside her house, which is getting 
renovated, Kashmiro Devi says she could not believe 
her luck when officials from the state’s public health 
department (PHD) came to install a new connection right 
inside her courtyard three months ago.

“We are a five-member household, but every day it was 
either me or my mother-in-law, who ended up crossing the 
road and lifting a dozen buckets of water. My husband is a 
farm labourer and leaves home early. It was a pain for me 

and my old mother-in-law, but we did not have a choice,” 
Kashmiro Devi tells ThePrint. 

https://theprint.in/india/in-these-haryana-villages-pm-
modis-nal-se-jal-has-ended-a-painful-daily-chore-for-
women/589055/

Jal Jeevan Mission: Special Campaign to 
provide Potable Piped Water Supply in Schools 
& Anganwadi Centres Extended Till 31st March, 
2021

PIB | 20 February 2021 
The 100-day special campaign of the Ministry of Jal Shakti 
to provide tap water connections in schools, anganwadi 
centres (AWCs) and Ashramshalas under the JJM has 
received a very good response from the States & UTs with 
several states reporting 100% saturation in all schools and 
AWCs. Some States/ UTs have indicated that they need 
some more time to complete the task and sustain the efforts 
being undertaken for the noble mission. Considering the 
good response and the need to sustain the efforts, the 
Ministry of Jal Shakti has extended the campaign till 31st 
March, 2021.

During the 100 days period, States like Andhra Pradesh, 
Himachal Pradesh, Goa, Haryana, Tamil Nadu and 
Telangana have reported provision of tap water in all 
schools and AWCs, and Punjab has reported provision 
of piped water supply in all schools. Concerted efforts 
are being made to make provision of potable piped 
water supply to anganwadi centres (AWCs), schools 
and ashramshalas under the campaign. So far, 1.82 lakh 
grey water management structure, 1.42 lakh rain water 
harvesting structures have been constructed in schools and 
anganwadi centres. In total so far, 5.21 lakh schools & 4.71 
lakh anganwadi centres have been provided with piped 
water supply. Further, around 8.24 lakh assets in these 
schools and anganwadi centres have also been geo-tagged.

Acknowledging the need of ‘potable piped water’ to 
children as they are more susceptible to water-borne 
diseases and need for repeated hand washing to prevent 
CoVID-19 pandemic, Prime Minister Shri Narendra 
Modi exhorted launching of ‘100 days campaign’ on 2nd 

Jal Jeevan Mission - An Update
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October, 2020 on occasion of Gandhi Jayanti to ensure 
piped safe water in schools, ashramshalas and anganwadi 
centres across the country. He also appealed to the States 
to make best use of this campaign to ensure provision of 
potable piped water supply in these public institutions for 
drinking and cooking of mid-day meals, for handwashing 
and use in toilets.

Under the guidance and visionary leadership of Prime 
Minister, Shri Narendra Modi, with the noble endeavor 
of providing clean and safe drinking water to children 
across the nation, the Union Minister of Jal Shakti, Shri 
Gajendra Singh Shekhawat had launched a special mission 
mode campaign on 2nd October, 2020 to provide potable 
piped water supply in all Schools, Anganwadi Centres 
and Ashramshalas across the nation which has now been 
extended till 31st March, 2021 to ensure that no School, 
AWC or Ashramshala is left without a tap connection.

Consultative Committee Meeting of Ministry 
of Jal Shakti reviews Progress made under The 
Life Changing ‘Jal Jeevan Mission’

PIB | 12 February 2021 
The Consultative Committee meeting of Ministry of Jal 
Shakti was held today under the chairmanship of Minister 
of Jal Shakti, Shri Gajendra Singh Shekhawat. Minister of 
State for Jal Shakti, Shri Ratan Lal Kataria was also present. 
18 Members of Parliament attended the meeting and 
actively participated in the discussion held on progress of 
JJM. The MPs appreciated the efforts of National JJM for the 
progress made for provision of safe drinking water in rural 
households through tap water connections despite Covid-19 
pandemic and gave suggestions for faster implementation of 
the mission works in their constituencies.

MPs can play important role in mobilizing the local 
community for their active participation to make JJM 
truly a people’s movement, i.e. ‘Jan Andolan’. States/ 
UTs have been issued an advisory in this regard to ensure 
participation of MPs in the programme. Provision in this 
regard has been made under JJM like their participation 
in the District Water & Sanitation Mission (DWSM) 
meetings, to get involved in activities like quarterly review 
of progress in districts; promote community engagement 
and participation; prioritize convergence of MPLAD funds 
& other centrally sponsored programme funds; resolution 
of bottlenecks, etc. Their participation will help in overall 
implementation of the mission in it is true spirit.

A modern online ‘JJM - Integrated Information Management 
Systems (IIMS)’ has been set up for day-to-day planning, 
implementation, monitoring and reporting of the progress. 
This dashboard is in public domain and one can see the 
overall progress at the national, State/ UT, district and 
village level. To ensure transparency and modern fund 
management, use of Public Finance Management System 
(PFMS) has been made compulsory under JJM.

To improve the lives of people in rural areas and enhance 
their ‘ease of living’, Jal Jeevan Mission (JJM) was announced 
by Hon’ble Prime Minister on 15th August, 2019 to be 
implemented in partnership with States with the aim to 
provide tap water connection to every rural household 
of the country by 2024.At the time of announcement of 
JJM on 15th August 2019, out of total 18.93 Crore rural 
households, 3.23 Crore rural households (17%) of the 
country had tap water connections. Since then, over 3.47 
Crore families living in rural areas have been provided 
with tap water connections in their homes. Now, out of 
total 19.18 Crore rural households, more than 1/3rd (35%) 
i.e. 6.70 Crore rural families of the country have assured 
potable tap water supply in their homes, improving their 
quality of life and enhancing ‘ease of living’.

Under JJM, aim is to ensure that that every family 
irrespective of its socio-economic condition, has piped 
water supply in their home. The principle is ‘no one is left 
out’ and poorest of the poor, weaker and marginalized 
sections of society get assured potable drinking water in 
their homes. 
 
National Jal Jeevan Mission in partnership with the 
Ministry of Electronics & Information Technology (MeitY) 
has launched a ‘Smart water supply measurement and 
monitoring system’ for water supply in rural areas via an ICT 
Grand Challenge to harness the vibrant IoT eco-systems of 
India. 
 
Further, an innovation challenge in partnership with the 
Department of Promotion of Industry & Internal Trade 
(DPIIT) launched to develop potable water quality testing 
devices for testing of water samples. With an objective to 
bring an innovative, modular, and cost-effective solution 
to develop portable devices that can be used at the village 
level as well as in households to test the drinking water 
quality instantaneously and easily.

https://pib.gov.in/PressReleaseIframePage.
aspx?PRID=1697478
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Class 9 Student Fixes Aerators in Societies & 
Hotels; Saves 70,00,000 liters of Water

Better India | 08 February 2021 
In 2019, 14-year-old Rishabh Prashobh from Bengaluru 
convinced two hotels, a school and his apartment society to 
instal aerators in water taps.

The Indian population is estimated to increase to 1.6 billion 
by the year 2050. This also means that water availability per 
capita is likely to decrease. A report by ICAR reveals that 
by 2025, India’s per capita water availability is projected to 
decline to 1,465 cubic meters, and by 2050, it will drop to 
1,235 cubic meters. If these figures drop below 1,000 cubic 
meters, India will be declared a water-stressed country.

To ensure this does not happen, Rishabh Prashobh (14) 
a class IX student of National Academy For Learning, 
Bengaluru, has launched the Jal Mission and saved 70 lakh 
litres of water in a year.

How? By installing aerators in water taps at hotels, his 
school and his housing society.

Aerators are small mechanical devices that can be fit into 
water taps, inside the spout. It mixes air with the water and 
ensures there is a consistent flow of water through the tap, 
without any fluctuations caused by a change in pressure. 
In taps that supply 15 litres of water per minute, aerators 
can cut the flow by more than half, to six litres per minute. 
These devices can save up to 1,274 litres of water a month.

https://www.thebetterindia.com/248889/water-
conservation-water-bill-flow-aerators-taps-environment-
friendly-hotels-schools-tbi-junior-bengaluru-
ros174/#:~:text=Careers%20at%20TBI-,Class%209%20
Student%20Fixes%20Aerators%20in%20Societies%20
%26%20Hotels%3B%20Saves%2070,instal%20aerators%20
in%20water%20taps.

Secretary of Ministry of Jal Shakti briefs media 
on budgetary allocations

News on AIR 09.02.2021
Secretary in Jal Shakti Ministry Pankaj Kumar has said that 
Budget outlay for the Department of Water Resources, 
River Development and Ganga Rejuvenation increased to 9 
thousand 22 crore rupees in Financial Year 2021-22 from 7 
thousand 262 crore rupees of last year. 
 

Addressing the media in New Delhi, Mr Kumar said, an 
amount of 330 crore rupees has been kept for Atal Bhujal 
Yojana (ATAL JAL) in this budget. He also informed that 
over 9 thousand 994 crore rupees has been allocated for 
Swachh Bharat Mission - Grameen (SBM-G) and 15th 
Finance Commission grants to Rural Local Bodies for 
sanitation is 13 thousand 470 crore rupees for 2021-22. He 
said, the budgetary allocation for Jal Jeevan Mission (JJM) 
has increased significantly to about 50 thousand 11 crore 
rupees in 2021-22 along with 15th Finance Commission 
tied grants of 36 thousand 22 crore rupees available to 
water and sanitation in 2021-22

http://newsonair.com/Main-News-Details.
aspx?id=409494#:~:text=Secretary%20in%20Jal%20
Shakti%20Ministry,crore%20rupees%20of%20last%20year.

Jal Shakti Ministry developing device to check 
water quality in villages

08.02.2021 Outlook India 
The Jal Shakti Ministry is working to develop a portable 
device to check water quality in villages, a senior official 
said on Monday.

Bharat Lal, the Additional Secretary and Mission Director 
National Jal Jeevan Mission under the ministry, also said 
sensor-based Internet of Things (IoT) solutions are being 
developed to measure and monitor water supply in villages.

“We are working with the Ministry of Commerce and 
Industry. We are trying to get developed Portable Domestic 
Water Quality Testing Device. It can tell you about water 
quality,” said Lal, who is responsible for the implementation 
of the Jal Jeevan Mission that aims to provide functional tap 
water connections to rural households.

To ensure tap water quality, laboratories will be accredited 
with the National Accreditation Board for Testing and 
Calibration Laboratories (NABL) for testing samples at 
nominal rates.

“Smart Portable Device are being developed with the help 
of Ministry of Commerce and Industry for water testing at 
village level or even at households,” he added. 

https://www.outlookindia.com/newsscroll/jal-shakti-ministry-
developing-device-to-check-water-quality-in-villages-
official/2026065
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Centre wants village committees to collect 
water service charges

The Hindu 08.02.2021
The Jal Jeevan Mission is pushing for villagers getting piped 
water connections under the scheme to pay service charges 
covering at least half of the recurring costs. However, each 
panchayat or village-level water and sanitation committee 
will take a decision on this for itself, officials said on 
Monday.

“The policy enables and encourages levying of service 
charges at the local level,” said Jal Shakti Secretary Pankaj 
Kumar, noting that this would encourage “people to use this 
water responsibly”.

“The idea is that under the Mission, we are pushing that 
minimum 50% recurring expenditure should be collected 
from end users. In many places, it is already 100%. In other 
areas, nothing is being contributed yet,” said Additional 
Secretary Bharat Lal. About 76% of end users in Gujarat 
villages	pay	service	charges	ranging	from	₹40	to	₹100	per	
family	per	month,	while	many	Bihar	wards	collect	₹30,	he	
said. Telangana is already implementing the policy.

“As on date, it’s not like a law. At the end of the day, it’s the 
pani samiti or the village panchayat itself that is performing 
the role of a public utility so they are deciding what kind of 
service charge they should collect from each family,” said 
Mr. Lal. Provisions were made at the local level to exempt 
the destitute and the poor families from payment.

https://www.thehindu.com/news/national/centre-wants-
village-committees-to-collect-water-service-charges/
article33785522.ece

Recognizing Huge Impact WASH Has On Public 
Health & Well-Being, Clean Drinking Water Has 
Been Given Top Priority.

Jal Jeevan Mission 02.02.2021
Recognizing huge impact WASH has on public health & 
well-being, clean drinking water has been given top priority

Accordingly, budget of DDWS increased substantially: 
2019-20: Rs. 18,264.26 Crore 
2020-21: Rs. 21,518.10 Crore 
2021-22: Rs. 60,030.45 Crore (proposed) 
 
Commitment to safe water to all reflects in Budget: 

For #JJM 
2019-20: Rs. 10,000 Crore 
2020-21: Rs. 11,500 Crore 
2021-22: Rs. 50,000 Crore (proposed) 
Further, 15th FC grants to PRIs for ‘water and sanitation’ 
2020-21: Rs.30,375 Crore 
2021-22: Rs. 36,022 Crore 
 
To fulfil the aspirations of people of our country to 
have assured piped water supply in their homes, Union 
Government’s flagship programme #JalJeevanMission aims 
to provide tap water connection to every rural household 
by 2024.

Safe access to potable water in household premises under 
#JJM will improve the lives of rural people, especially in 
reducing ‘drudgery’ of women and girls. With tap water 
in their home, women will get more time to participate in 
economic activities.

Under #JJM, work is on to ensure that every family 
irrespective of their socio-economic condition has piped 
water supply in their home. The principle is ‘no one is 
left out’ and poorest of the poor, weak and marginalized 
sections of society get assured tap water in their homes

At the time of announcement of #JJM on 15.08.2019, 
3.23 Crore rural homes (17%) had tap water connections. 
Since then over 3.30 Crore families living in rural areas are 
provided with tap water connection in their homes.

Now, more than 1/3rd (34.20%), i.e. 6.55 Crore rural 
families of the country have assured safe tap water supply in 
homes, improving their quality of life and enhancing their 
‘ease of living’.

The increased budgetary allocation will have huge impact 
on rural economy in terms of employment generation, 
skilled & unskilled, required for creation as well as O&M of 
drinking water supply infrastructure. It’ll boost infrastructure 
activities leading to assets in villages.

https://jaljeevanmission.gov.in/content/recognizing-huge-
impact-wash-has-public-health-well-being-clean-drinking-
water-has-been

Government launches pilot survey on drinking 
water in 10 cities

New Indian Express 17.02.2021
The Union Housing and Urban Affairs Ministry on Tuesday 
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launched a pilot survey to collect data on drinking water in 
10 cities under the Jal Jeevan Mission (Urban). 

As part of the survey, ‘Pey Jal Survekshan’, data will also 
be collected on wastewater management and condition of 
water bodies in the cities.

“As the first step, the ministry has decided to launch the 
survey in 10 cities, including Agra, Badlapur, Bhubaneswar, 
Churu, Kochi, Madurai, Patiala, Rohtak, Surat and Tumkur. 
Based on the learnings of the pilot, this survekshan (survey) 
will be extended to all the AMRUT cities,” said Urban affairs 
secretary Durga Shankar Mishra.

Data on drinking water, wastewater management, non-
revenue water and condition of three water bodies in 
the city will be collected through face-to-face interviews 
with residents and municipal officials as per the approved 
questionnaire, on-call interviews, water sample collection 
and laboratory testing, and field survey for non-revenue 
water. 

The mission will be monitored through a technology-based 
platform on which beneficiary response will be monitored 
along with progress and output-outcome.

Funding from the government for the project will be in 
three tranches of 20:40:40. The third instalment will be 
released based on functional outcomes achieved and 
credible exclusion will be exercised while funding.

The mission is designed to provide universal coverage of 
water supply to all households through functional taps in all 
4,378 statutory towns. The total outlay proposed for it is Rs 
2,87,000 crore

https://www.newindianexpress.com/nation/2021/feb/17/
government-launches-pilot-survey-on-drinking-water-in-10-
cities-2265086.html

Jal Jeevan Mission Urban launched in Union 
Budget 2021-22

Published: Monday 01 February 2021
An outlay of Rs 50,011 crore was announced for the urban 
and rural water supply scheme, over 4 times the revised 
budget for 2020-2021

 The Union Budget 2021-22 announced Jal Jeevan Mission 
(Urban) to bring safe water to 2.86 crore households 
through tap connection. This in line with the Centre’s rural 
water supply project launched in 2019.

Finance minister Nirmala Sitharaman announced an outlay 
of Rs 50,011 crore for this scheme, about 4.5 times the 
revised budget for 2020-2021.

The mission is the country’s 12th attempt to connect every 
household with tap water. This time the target year is 2024. 
India has failed miserably to fulfil its past promises around 
this objective.

Jal Jeevan Mission (Rural), for instance, has been able to 
cover only around 34 per cent of the targeted households 
(65.5 million) in rural India, according to the latest data 
from the Union Ministry of Jal Shakti.

After the Centre’s flagship Swachh Bharat Mission for 
building toilets in every household in India’s villages 
was declared a success by October 2019, the supply of 
household tap water stands as a big promise and necessity 
in rural India.

But simply rolling out an ambitious mission does not ensure 
sustainable supply of household drinking water in rural 
India which has been haunted by the ‘slippage’ problem. 
It means villages or habitations covered with safe drinking 

(Source: Budget 2021-22)
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water facilities slip back to ‘not-covered’ status due to 
reasons that include drying up of water source or collapse of 
facilities due to non-maintenances.

According to the CAG report, which analysed the state 
of rural water supply between 2012 and 2017, 4.76 lakh 
habitations had slipped from ‘fully covered’ to ‘partially 
covered’.

The phenomenon was high in Andhra Pradesh, Bihar, 
Karnataka, Jharkhand, Odisha, Rajasthan, Uttarakhand and 
West Bengal. Hence, projects focusing on the recharge the 
source of water, which in most cases is groundwater, should 
be also planned.

The improvement of institutional mechanisms for the 
implementation of the groundwater policies should be 
highlighted. There is a need to involve communities, 
especially the women, to play a key role from planning to 
implementation.

But availability of clean water requires safe treatment and 
reuse of faecal sludge so that sludge does not contaminate 
our drinking water sources. An equal emphasis on treatment 
of faecal sludge is thus necessary.

The current budget allocates Rs 9,994 crore for the 
toilet++ programme launched in 2019, higher than the last 
year’s revised budget of Rs 6,000 crore.

FM Sitharaman announces Rs 2.87 trn outlay 
for Jal Jeevan mission in Budget

Business Standard 01.02.2021
The government on Monday announced the Jal Jeevan 
mission with an outlay of Rs 2.87 lakh crore for 4,378 urban 
local bodies.

Presenting the Union Budget for 2021-22, Finance 
Minister Nirmala Sitharaman further said Swachh Bharat 2.0 
will be implemented with an outlay of Rs 1,41,678 crore 
over a period of five years.

In order to boost manufacturing in India, the finance 
minister also announced a production linked incentive (PLI) 
scheme with an outlay of Rs 1.97 lakh crore for 5 years 
starting this fiscal.

A scheme of mega investment textiles park in addition 
to PLI scheme will be launched, Sitharaman said, adding 
the government will also introduce a bill to set up a 
development financial institution with an outlay of Rs 
20,000 crore.

https://www.business-standard.com/budget/article/fm-
sitharaman-announces-rs-2-87-trn-outlay-for-jal-jeevan-
mission-in-budget-121020100456_1.html
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Static discharges are frequent ignition sources

Generating static is easy. Controlling static takes extra diligence.

 Static can  ignite vapor-air mixtures inside tanks. 
 Flow of liquids, gases and solids, through pipes and ducts can 

generate static electricity.
 A spark of  0.2 to 0.3 millijoules (mJ) can ignite flammable 

vapors. A static spark from a person can have 100 times that 
energy.

 Generally, static has to accumulate on an ungrounded 
conductor (usually metal) – like the level gauge or the steel 
weight.

 There are several ways to reduce static:
1. Ground and bond all equipment handling 

flammable or combustible liquids.
2. Preventing free-fall of flammable liquids into 

vessels.
3. Using conductive materials for all parts of the 

system.
 Synthetic materials, such as nylon, can promote generation of 

static; these materials may be used for flexible intermediate bulk 
containers (FIBCs) or filter media. 

 Most fire-retardant clothing (FRC) has low static generating 
properties.

 Ground and bond all containers when transferring flammable 
materials or combustible solids. 

 Many operating companies operate their filling operations to 
prevent flammable mixtures, by bottom filling, and/or using inert 
gases to prevent a flammable atmosphere in or near the 
container.

 Inspect the grounding cables and clamps in your area, to 
provide good contact they should be: 

 Clean to provide intimate contact between the 
clamp and container

 Sharp to penetrate paint or rust on the container
 Strong enough to clamp tightly

 Inspect ductwork used for transporting combustible solids or 
dusts to verify all sections are grounded or bonded together. 

Figure 1. IBC filling operation before fire
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A U.S. company had fires at 2 of its locations about 100 
days apart. Both were caused by static sparks igniting 
flammable liquids and vapors.

On July 17, 2007, flammable VM&P naphtha was being 
transferred from a tank truck to a vertical 15,000 gallon (57 
m3) above-ground storage tank. After the tank farm 
supervisor started the transfer of the last compartment of a 
tanker-trailer the storage tank exploded. Additional tanks 
exploded and others were set ablaze by the pool of burning 
solvents. The nearby town was evacuated and the entire 
tank farm was destroyed. An employee and a firefighter 
were injured.

While the tanker and storage tank were grounded and the 
tank was bottom-filled, the float-style level gauge was not 
continuously grounded due to the rocking caused by 
turbulence in the tank. (Source: CSB Report No. 2007-06-
I-KS and video)

On October 29,2007, an operator placed a short nozzle on 
the fill hose into a fill opening on top of the metal 
intermediate bulk container (IBC) and suspended a steel 
weight on the nozzle to keep it in place. The valve was 
opened to fill the IBC, then the operator walked across the 
room. A short time later, he heard a “popping” sound and 
saw the IBC engulfed in flames and the fill nozzle laying on 
the floor discharging ethyl acetate. The IBC was grounded, 
but flow through the non-conductive hose generated static, 
and top-filling caused excess vapors that was ignited 
outside the IBC by a static discharge between the IBC and 
the steel weight. (Source: CSB Report No. 2008-02-I-IA) 
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NEWS DIGEST
General

With GDP growth of 
0.4% in Q3, India exits 
‘technical recession’
Business Line | 26 February 2021

India exited ‘technical recession’ with 
GDP growth estimated at 0.4 per 
cent in the third (October-December) 
quarter of 2020-21. For the full 
fiscal year, however, the National 
Statistical Office (NSO) has projected a 
contraction of 8 per cent, higher than 
the forecasts of the Economic Survey 
(7.7 per cent) and the Reserve Bank of 
India (7.5 per cent).

According to the NSO’s second 
advanced estimate, with improved 
performance of manufacturing, 
electricity and construction, industry 
recorded a growth rate of 2.6 per 
cent in the third quarter against the 
contraction in the first two. However, 
services, with largest share in GDP 
at 57 per cent, still remained in the 
contraction zone with a 0.9 per cent 
fall year-on-year. 

The per capita income at current 
prices during 2020-21 fell 4.8 per cent 
to	around	₹1.27	lakh,	from	₹1.34	lakh	
in 2019-20.

For April-June quarter (Q1) and 
July-September (Q2), the contraction 
numbers were revised from 23.9 per 
cent to 24.4 per cent and 7.5 per 
cent to 7.3 per cent, respectively. 
This revision and the projection for 
the third quarter help in arriving at 
the new contraction estimate for the 
whole fiscal year, while the numbers 
of the Economic Survey and the RBI 
were based mainly on the estimates 
for the first two quarters.

The NSO lowered the growth number 
of 2019-20 to 4 per cent from 4.2 per 
cent.

Disaggregated data show that 
domestic consumption continued to 
contract, at 58.6 per cent of GDP in 
Q3, as against 60.2 per cent during 
corresponding period of last fiscal. 
Similarly, government spending, as 
reflected by the GFCE, dipped a tad to 
9.8 per cent of GDP from 10 per cent. 
However, investments, as indicated 
by Gross Fixed Capital Formation, 
touched 33 per cent of GDP from 
32.3 per cent in Q3 FY 20.

No tax slab, rate changes; 
GST Council may take up 
inverted duty structure
Business Today | 23 February 2021

The Goods and Services Tax (GST) 
Council is unlikely to take up 
rationalisation of tax slabs or tax rates 
in its next meeting, scheduled to be 
held in March. It, however, is likely 
to address the issue of inverted duty 
structure in the meeting.  

The 15th Finance Commission has 
recommended a three slab structure 
for GST. The government has been 
wanting to merge 12 per cent and 18 
per cent GST slab to a mid-way slab of 
around 15 per cent for long, but has 
been waiting for revenue to stabilise.  

The monthly GST collections have 
now bounced back from COVID lows. 
In January, GST collection touched 
an all-time high of Rs 1,20,000 crore, 
almost four times of COVID low of 
about Rs 35,000 crore witnessed in 
the month of May last year.

The Ministry of Finance, however, 

plans to address inverted duty 
structure under GST in the upcoming 
meeting. “Inverted duty structure 
is one of the top priorities of the 
government and is likely to be 
taken up by the Council in the next 
meeting,” a top finance ministry 
official told Business Today 

India’s exports to China 
up 16.15% to $20.87 bn 
in 2020
Millennium Post | 23 February 2021

India’s exports to China has increased 
by 16.15 per cent to $20.87 billion 
in 2020 from $17.9 billion in the 
previous year on account of healthy 
growth in the shipments of ores, iron 
and steel, aluminum and copper, 
according to the data of the commerce 
ministry. Trade deficit with China has 
declined 19.39 per cent from $56.95 
billion in 2019 to $45.91 billion in 
2020 as the country’s imports from 
the neighboring country contracted 
10.87 per cent to $66.78 billion 
from $74.92 billion in 2019, the data 
showed. The bilateral trade in 2020 
decreased by 5.64 per cent to 87.65 
billion compared to $92.89 billion in 
the previous year.

An estimate of WASH 
across healthcare 
facilities in India
The Hindu | 21 February 2021

The issue of water, sanitation and 
hygiene (WASH) is related to infection 
prevention and control.

The status of WASH (water, sanitation 
and hygiene) in healthcare facilities is 
an important issue in development. In 
an article published recently in BMJ 
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Global Health, researchers from Center 
for Disease Dynamics, Economics and 
Policy (CDDEP), Maryland, US, have 
estimated the cost of ensuring WASH 
and taking related steps for infection 
prevention and control for one year in 
healthcare facilities in all of India.

They estimate that improving WASH 
across the public healthcare facilities 
in India and maintaining this for a 
year would cost $354 million (Rs. 
2567,00,00,000 approximately) in 
capital costs and $289 million (Rs. 
2095,00,00,000 approximately) in 
recurrent expenses.

The study further finds that the most 
costly interventions were providing 
clean water, linen reprocessing and 
sanitation while the least expensive 
were hand hygiene, medical device 
reprocessing and environmental 
surface cleaning. A 2019 joint global 
baseline report by WHO and UNICEF 
had pointed out that globally, one in 
four healthcare facilities lacked basic 
water servicing and one in five had 
no sanitation service and 42% had no 
hygiene facilities at point of care.

A WHO document on WASH in 
healthcare facilities points out that 
8,27,000 people in low- and middle-
income countries die as a result of 
inadequate water, sanitation and 
hygiene each year. Also, death of 
2,97,000 children under five years can 
be prevented each year if better WASH 
could be provided.

On a positive note, a 2012 WHO 
report had calculated that for every 
dollar invested in sanitation, there was 
$5.50 to be gained in lower health 
costs, more productivity and fewer 
premature deaths.

It is noteworthy that ensuring 
availability and sustainable 
management of water and sanitation 
to all is one of the 2030 sustainable 
development goals of the WHO.

Given this context, the India study by 
CDDEP comes as a welcome first-level 
estimate.

Inadequacies in proving WASH and 
also lack of infection prevention 
and control can lead to healthcare 
associated infections. Some of 
the pathogens to look out for 
are Acinetobacter baumannii, 
Enterococcus faecalis, Escherichia 
coli, Salmonella typhi, Streptococcus 
pneumoniae and many more. “These 
pathogens are commonly implicated 
as causative agents of healthcare 
associated infections because of 
their ability to develop resistance 
to antibiotics. Common healthcare 
associated infections include central-
line-associated bloodstream infections, 
catheter-associated urinary tract 
infections, surgical site infections and 
ventilator-associated pneumonia,” says 
Dr. Katie K. Tseng of CDDEP, the first 
author of the study.

In the fight against the spread of 
antimicrobial resistance too, the 
importance of prevention of infections 
cannot be over-emphasised. “This 
study was a part of a larger project 
to determine the cost-effectiveness 
of WASH interventions to reduce 
healthcare-associated infections among 
mother and neonates across the Indian 
healthcare system,” says Jyoti Joshi of 
CDDEP, another author of the paper.

‘Power from wasted heat 
could help run gadgets’
The Times of India | 19 February 2021

Scientists from Jawaharlal Nehru 
Centre for Advanced Scientific 
Research, led by Prof Kanishka Biswas, 
have identified a promising renewable 
technology — thermoelectric energy 
conversion — from ‘wasted heat’.

‘Wasted heat’ is the inevitable heat 
loss from electrical appliances — home 
appliances like fridge, laptop, and 
mobile devices to automobile exhaust 
and large scale industrial sectors like 
chemical, thermal, steel, cement, and 
nuclear power plants. Thermoelectric 
(direct conversion of temperature 
differences to electric voltage) energy 
conversion allows generating electrical 

voltage when one end of a material is 
heated while keeping the other side 
cold.

While this underlying science is known 
for 200 years, Biswas said finding 
efficient material has been a daunting 
task for scientists. The puzzle is to fit 
three seemingly different properties 
that enable thermoelectric generation 
into a single material.

India to be among fastest-
growing emerging markets 
in FY22: S&P
The Economic Times | 18 February 2021

India is likely to be among the fastest-
growing emerging markets this year, 
Standard & Poor’s predicted, even 
as the US rating company said new 
variants of the Covid-19 virus could 
lead to a much larger second wave 
and pose a risk to economic recovery. 
The steep contraction in the current 
financial year will be followed by a 
bounce back to 10% growth in FY22, 
putting India among the fastest-growing 
economies in 2021, said Andrew 
Wood, S&P director of sovereign and 
international public finance ratings. 
“We see the Indian economy growing 
at 6% over the medium term, may be 
slightly higher, and that compares very 
well to emerging markets all around,” 
he said at a webinar on S&P’s India 
2021 Outlook. A much larger second 
wave that could emanate from the new 
strains of the Covid-19 virus would be 
a major risk to India’s economy, based 
on the significant impact similar events 
have had on the recovery paths of 
other countries, Wood said.

Fiscal deficit Wood said S&P will be 
closely watching India’s medium-term 
growth with regard to the country’s 
sovereign rating, currently at BBB- with 
a stable outlook. “Higher growth rates 
over the next few years are going to 
be critical to maintain and finance 
the government’s higher fiscal deficits 
and debt stock,” he said. S&P has 
pegged India’s combined Centre and 
state fiscal deficit at 14.5% of GDP – 

36 | Alkali Bulletin  Feburary 2021



which is expected to drop to 11.6% 
in FY22 and further to below 10% in 
FY23. “This is gradual and relatively 
slow fiscal consolidation, given how 
high that fiscal deficit is,” Wood said, 
adding that S&P would be more 
concerned over the country’s finances 
if the deficit remained in double-digits 
over the medium term.

India, Mauritius ink free 
trade pact
Millennium Post | 18 February 2021

India and Mauritius have signed a free 
trade agreement, under which over 
300 domestic goods from agriculture, 
textiles, electronics and other sectors 
will get market access at concessional 
customs duties in the African 
nation, an official statement said. 
According to a commerce ministry 
statement, Commerce Secretary 
Anup Wadhawan and Ambassador 
Haymandoyal Dillum, Secretary of 
Foreign Affairs, Regional Integration 
and International Trade, Government 
of Mauritius, signed the India-
Mauritius Comprehensive Economic 
Cooperation and Partnership 
Agreement (CECPA) in Port Louis on 
Monday. It was signed in the presence 
of Prime Minister of Mauritius Pravind 
Jugnauth, and India’s External Affairs 
Minister S Jaishankar, it added. CECPA 
is the first trade agreement signed 
by India with a country in Africa, the 
ministry said. “The agreement will 
come into force at an early date,” it 
added.

The Union Cabinet on February 17 
had approved signing of this pact. 
Mauritius will benefit from preferential 
market access into India for its 615 
products, including frozen fish, 
speciality sugar, biscuits, fresh fruits, 
juices, mineral water, beer, alcoholic 
drinks, soaps, bags, medical and 
surgical equipment, and apparel. In 
a free trade agreement, two trading 
partners cut or eliminate customs 
duties on a host of products besides 
liberalising norms to promote services 
trade. The bilateral trade between the 

countries dipped to $690 million in 
2019-20 from $1.2 billion in 2018-
19. While India’s exports in 2019-
20 aggregated to $662 million, the 
imports stood at $27.89 million.

Tamil Nadu CM unveils 
Industrial, MSME policy 
2021
The Hindu | 16 February 2021

Tamil Nadu Chief Minister Edappadi 
K. Palaniswami unveiled the State’s 
new industrial policy 2021 and MSME 
(micro, small and medium enterprises) 
policy, 2021.

The objective of the industrial policy 
is to achieve an annual growth rate 
of 15% in the manufacturing sector 
and	attract	investments	worth	₹10	
lakh crore and create employment 
opportunities for 20 lakh people by 
2025. The industrial policy also hopes 
to increase the contribution of the 
manufacturing sector to 30% of the 
State’s economy by 2030.

The MSME policy has set a target to 
attract	new	investments	worth	₹2	
lakh crore in the sector by 2025 and 
also create additional employment 
opportunities for 20 lakh persons.

Speaking at the event, Mr. 
Palaniswami said the new policies 
are aimed at giving a boost to new 
sectors like food processing and the 
industrial policy is designed to give 
more incentives to those creating job 
opportunities for transgender persons 
and persons with disabilities.

The industrial policy also offers land 
at 50% of its cost and other incentives 
for those setting up industries in 
22 identified districts including the 
Southern districts and industrially-
backward districts such as Dharmapuri 
and Perambalur among others, he 
said.

Mr. Palaniswami also said the MSMEs 
are currently given a capital subsidy of 
25%	or	a	maximum	of	up	to	₹50	lakh,	
and this would be increased three-fold 

to	₹1.5	crore	and	the	government	
would	allocate	₹1,000	crore	for	
further strengthening the role of The 
Tamilnadu Industrial Investment 
Corporation Ltd.

A total of 28 MOUs were signed 
on the occasion, with a cumulative 
investment	of	₹28,053	crore	with	a	
potential for creating 68,775 jobs. 
These investments are across various 
sectors, including electric vehicles, 
wind energy, auto components, city 
gas and textiles amongst others.

Some of the major investments 
include	a	₹7,948	crore	investment	
by Elest Pvt Ltd for the manufacture 
of electric buses and electric trucks 
and batteries, which has potential to 
create 8,081 jobs and Tata Electronic’s 
₹4,684	crore	project	in	Krishnagiri	
to make mechanical enclosures for 
mobile phones with the potential 
of creating 18,250 jobs. Grasim 
Industries, part of Aditya Birla Group 
has	signed	an	MoU	for	investing	₹750	
crore for manufacturing paints.

The Chief Minister also inaugurated 8 
completed projects at an investment 
of	₹3,377	crore	and	employment	
potential for 7,139 persons.He also 
laid the foundation stone for 10 new 
industrial parks and estates.

In total, 46 projects with an 
investment	of	₹33,465	crore	providing	
employment opportunities for 
2,19,714 persons were launched, 
according to an official release.

RoDTEP scheme: Low 
outlay to hurt revival 
of exports
Financial Express | 11 February 2021

The government has budgeted only 
Rs 13,000 crore for a scheme that is 
supposed to reimburse embedded 
levies paid on inputs consumed in 
exports in FY22, drawing a sharp 
reaction from exporters who warn 
of a delay in recovery in outbound 
shipments in the wake of the Covid-19 
outbreak.
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The outlay for the Remission of Duties 
and Taxes on Exported Products 
(RoDTEP) scheme is way below the 
annual allocation of Rs 50,000 crore 
that the government had initially 
envisaged. Also, it’s only a third of 
the Rs 39,097 crore the government 
approved for exporters in FY20 under 
the Merchandise Exports from India 
Scheme (MEIS) that the RoDTEP has 
replaced.

Following a Covid-induced plunge in 
revenue mop-up, the government had 
drastically cut MEIS allocation to Rs 
15,555 crore in the first three quarters 
of the current fiscal, much to the 
consternation of exporters.

Similarly, exporters said the latest 
finance Bill has proposed to amend 
the IGST Act, which would scrap an 
existing “seamless” refund facility for 
exporters (other than the designated 
ones) against their IGST payment on 
shipments. Any such change will force 
them to claim the IGST refund through 
the more time-consuming ITC (input 
tax credit) route. Exporters say while 
they currently get the refund as quickly 
as in 15 days, under the ITC route, it 
would take well beyond six months, in 
addition to a surge in paperwork for 
them. Moreover, their working capital, 
to that extent, will remain blocked for 
a longer period.

A committee set up under former 
commerce secretary GK Pillai in late 
July last year is yet to finalise the 
RoDTEP rates for all products, as it’s a 
humongous exercise.

The RoDTEP scheme is proposed to 
cover levies that are not subsumed 
by the GST (petroleum and electricity 
are still outside the GST ambit, 
while other imposts like mandi tax, 
stamp duty, embedded central GST 
and compensation cess, etc, remain 
unrebated).

According to a FIEO estimate, after a 
Covid-induced contraction this fiscal, 
India’s exports could rise to $340-
350 billion in FY22 as the advanced 
economies are expected to recover 

from the shock of the pandemic. 
However, much depends on how the 
government implements the RoDTEP 
and remove other irritants, they say. 
Exports are expected to drop by about 
8%, year on year, to $290 billion in 
FY21.

Exports likely to contract 
7-8% this year: FIEO
Business Line | 10 February 2021

Exports this fiscal are likely to contract 
by about 7-8 per cent to around $290 
billion despite a much steeper decline 
in the initial months of the lockdown 
due to a recent improvement in the 
situation, the Federation of Indian 
Export Organisations (FIEO) has 
estimated. 
 
Impediments such as the delayed 
announcement of rates and reduced 
allocations under the Remission 
of Duties and Taxes on Exported 
Products (RoDTEP) scheme and a 
new provision of confiscation of 
consignments in case of misdeclaration 
under refund schemes, however, 
could hurt prospects if not sorted out 
at the earliest, say exporters.

“In the first nine months of the 
fiscal, exports were down by 17 
per cent due to multiple factors 
including the lockdown, the world 
economy facing decline, serious 
problems with shipping companies 
and lack of containers. However, we 
should still be finishing the year with 
exports worth $ 280 billion to 290 
billion, compared to $ 314 billion 
the previous fiscal. This is no mean 
achievement and shows the resilience 
of exporters,” said S K Saraf, President, 
FIEO, at a press conference. 
 
In fiscal 2021-22, exports could post 
growth of about 10 per cent to about 
$340 billion-$350 billion if the US and 
the EU could deal with the pandemic 
situation, FIEO further projected.

Budget 2021: Removing 
GST audit will be 
retrograde step, ICAI tells 
govt
Business Line | 10 February 2021

The CA Institute has knocked the 
doors of the Prime Minister’s Office 
and the Finance Minister seeking a 
withdrawal of the Budget proposal 
to do away with mandatory annual 
audit and reconciliation statement 
certification by a chartered accountant 
in respect of Goods and Services Tax 
(GST). 
 
The Budget has — in an apparent 
business-friendly move — proposes 
to amend the Central GST law to 
allow filing of annual returns on a 
self-certification basis. It has also 
empowered the commissioner to 
exempt a class of taxpayers from filing 
of annual returns.

This Budget proposal has left the 
chartered accountants fraternity in 
a state of shock, prompting the CA 
Institute to demand a rollback of the 
move.

Exports rise 5.37% trade 
deficit narrows
Live Mint | 02 February 2021

The country’s exports grew 5.37 per 
cent year-on-year to $27.24 billion 
in January 2021, mainly driven 
by healthy growth in pharma and 
engineering sectors, according to 
provisional data of the commerce 
ministry. Trade deficit during the 
month narrowed to $14.75 billion 
from $15.3 billion in January 2020. It 
was $15.44 billion in December 2020. 
Imports in January 2021 rose 2 per 
cent to $42 billion.

In December 2020 also, the country’s 
merchandise exports recorded a 
growth of 0.14 per cent. However, 
cumulatively exports during April-
January 2020-21 contracted by 13.66 
per cent to $228.04 billion as against 
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$264.13 billion during the same 
period last year, the data showed.

Customs duty hikes, a 
boost to ‘Atmanirbhar 
Bharat’
Business Line | 01 February 2021

Move cheers domestic producers but 
irks trade partners such as US, EU, 
China who are critical of rising tariffs 
Items such as cotton, maize, some 
automobile parts, capital equipment, 
leather, plastic, chemical goods, solar 
lamps and electronics will now attract 
higher customs duty. The move is in 
step with the government’s policy 
to promote domestic production 
especially by micro, small and 
medium enterprises (MSMEs) under 
the Aatmanirbhar programme. 
 
Finance Minister Nirmala Sitharaman 
also announced reduction in customs 
duties on some raw materials and 
inputs used by the domestic industry, 
to remedy inverted duty structures, 
in sectors including petrochemicals, 
textiles, gold and silver, aviation, 
metals including steel, and animal 
husbandry, as part of her Budget 
proposals. 
“Our custom duty policy should have 
the twin objectives of promoting 
domestic manufacturing and helping 
India get onto global value chain and 
export better. The thrust now has to 
be on easy access to raw materials 
and exports of value added products,” 
Sitharaman said. 
 
The increase in customs duties of 
the identified items, while cheering 
domestic industry, may not go down 
well with India’s trading partners such 
as the US, the EU and China, that 
recently criticised India’s propensity 
to increase import tariffs at a World 
Trade Organisation review. The WTO 
observed that the simple average 
applied import tariff in India increased 
to 14.3 per cent in 2020-21, from 13 
per cent in 2014-15. 
 

In chemicals, higher import duties 
have been imposed on carbon black, 
bis-phenol A and epichlorohydrin 
while in the leather sector, various 
categories including crust leather 
and finished leather will attract more 
duties. 
 
Import duties have also been raised 
on synthetic, cut and polished 
stones, auto parts like ignition wiring 
sets, safety glass, parts of signalling 
equipment and screws and nuts. 
 
The Budget has attempted further 
correction of the inverted duty 
structure, where inputs attract higher 
customs duties than finished products, 
with reduced duties on components 
for manufacture of aircrafts by public 
sector units, naphtha, nylon chips, 
nylon fibre and yarn, a number 
of ferrous and non-ferrous metals 
(including some steel products), 
precious metal such as gold, silver, 
platinum and gold dore and animal 
feed-additives.

Chemicals and 
Petrochemicals
India’s 88 industrial 
clusters present a bleak 
picture of air, water and 
land contamination, says 
CSE report
The Times of India | 26 February 2021

An evaluation of 88 clusters, identified 
by central and state pollution control 
boards (CPCB and SPCBs) as polluted 
industrial areas, has thrown up a 
“bleak picture of air, water and land 
contamination” in the country, said the 
Centre for Science and Environment’s 
(CSE) State of India’s Environment 
report 2021.

Referring to the CPCB’s evaluation 
of these clusters on different green 
parameters, the report said Tarapur 
in Maharashtra had emerged as the 
most polluted industrial cluster in the 
country followed by Mathura (UP), 

Bulandshahr-Khurja (UP), Moradabad 
(UP), Vadodara (Gujarat), Najafgarh 
drain basin (Delhi), Kanpur (UP) and 
Varanasi-Mirzapur (UP) between 2009 
and 2018.

Referring to the CPCB’s 
Comprehensive Environmental 
Pollution Index (CEPI) that factored 
in air, water and soil contamination 
to arrive at an index at scale of 100, 
the report – annual publication of 
the CSE’s Down to Earth – noted that 
35 of 88 industrial clusters showed 
overall environmental degradation, 
33 pointed to worsening air quality, 
45 had water that was more polluted 
while 17 had land pollution that has 
become worse in 2018 compared to 
2009.

“The overall assessment is that our air 
and water quality is under stress. All 
trends show that pollution is increasing 
and this has massive impacts on our 
health. Even during the lockdown, 
data shows that river pollution did not 
reduce. Clearly, we need to do much 
more to improve the quality of the air 
we breathe and the water we drink,” 
said Sunita Narain, director general of 
the CSE.

On air quality parameters, the report 
found that the CEPI air quality score 
went up from 52 in 2009 to over 
85 out of 100 in 2018 in Delhi’s 
Najafgarh drain basin whereas it went 
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up from 48 in 2009 to 86 in 2018 in 
Mathura (UP). Similarly, Bulandshahr-
Khurja area in UP nearly doubled 
its score and figured above 70 along 
with other clusters such as Gajraula 
(UP) and Siltara (Chhattisgarh). On 
the water quality front, Sanganer in 
Rajasthan and Gurugram in Haryana 
had the worst score in 2018 whereas 
Manali turned out to be the worst on 
land contamination parameters.

“It is a telling verdict. The CEPI data 
clearly indicates that there has been 
no action over the years to control and 
reduce pollution even in areas which 
were already identified as ‘critically’ or 
‘severely’ polluted,” said Nivit Kumar 
Yadav, programme director of the 
CSE’s industrial pollution unit.

The report, which used publicly 
available data, also flagged India’s 
dismal performance in terms of 
sustainable development, noting how 
the country is currently figured at 
117th position among 192 nations 
in terms of sustainable development 
where it is now behind all South Asian 
nations except Pakistan.

“With respect to meeting the 
Sustainable Development Goals 
(SDGs), the five best performing 
states in India are Kerala, Himachal 
Pradesh, Andhra Pradesh, Tamil Nadu 
and Telangana. Going by the same 
parameter, the five worst performing 
states have been Bihar, Jharkhand, 
Arunachal Pradesh, Meghalaya and 
Uttar Pradesh,” it said.

Underlining impact of Covid-19, the 
report said the country was all set 
to usher in a ‘pandemic generation’ 
where 375 million children (from 
new-born to 14-year-olds) may suffer 
long-lasting impacts, ranging from 
being underweight, stunting and 
increased child mortality, to losses in 
education and work productivity. It 
noted that the pandemic also has its 
hidden victims -- over 500 million 
children forced out of school globally 
where India accounts for more than 

50% of them.

Looking at lessons which India has 
learnt over the years and more 
specifically during the pandemic, 
Narain said, “The good news is that 
we are learning to do things differently. 
We are adopting technologies that will 
be affordable to large numbers and so 
sustainable. This is where the answer 
will be – in differently done sewage 
treatment, to mobility systems that will 
move people and not cars.”

China’s PVC prices surge 
on supply tightness
Argus Media | 24 February 2021

Chinese domestic polyvinyl chloride 
(PVC) prices rallied by 1,400-1,500 
yuan/t ($217-233) or 17pc from 
the pre-lunar new year holiday 
level on 10 February, supported by 
supply tightness globally following 
unexpected plant shutdowns in the 
US.

Ethylene-based PVC in east China 
is trading at Yn9,600-9,700/t ex-
works today, a rise of Yn950-1,050/t 
from a week earlier. Carbide-based 
PVC prices in east China climbed to 
Yn8,600-8,700/t ex-works, a rise of 
Yn650/t over the same period.

Severe weather in the US has affected 
vinyl plants, with 87pc of US EDC, 
86pc of US VCM and 84pc of US 
PVC production capacity shut down 
or curtailed. Argus estimates that 
280,000t of EDC, 140,000t of VCM 
and 110,000t of PVC production will 
be lost as a result of the storm event.

Besides the global supply crunch, 
lower-than-expected inventories at 
domestic producers also lent support 
to prices. Stockpiling activity during 
the 11-17 February festive break was 
lower than the equivalent periods 
in 2019 and 2020, as many cargoes 
were pre-sold because of firm demand 
ahead of the holiday.

Strong PVC futures prices on the 
Dalian commodity exchange (DCE) 

also underpinned market sentiment. 
The May contract on the DCE rose 
from Yn7,720/t on 10 February to 
Yn8,520/t on 24 February. Some 
traders took a long position on PVC 
futures, expecting a further increase 
in export demand from the southeast 
Asian market.

But trading activity was subdued as 
converters were caught off guard by 
the rapid price increases after the 
holiday and were showing cautious 
sentiment towards the current five-
year high prices. It takes time for 
converters to pass on increasing costs 
to consumers.

Chemicals, petchem 
sector can contribute in 
achieving $5 tn economy: 
Gowda
Business Standard | 23 February 2021

The chemicals 
and petrochemicals sector has 
huge potential and can contribute 
significantly towards achieving the 
government’s target of USD 5 trillion 
economy, Union Minister Sadananda 
Gowda said.

The minister of chemicals and 
fertilisers presented the 10th National 
Awards for technology innovation in 
petrochemical and downstream plastic 
processing industry here.

Having vast potential, the chemicals 
and petrochemicals sector could 
emerge as a leading sector in achieving 
Prime Minister Narendra Modi’s vision 
of reaching USD 5 trillion economy at 
the earliest, Gowda said in a tweet.

“India has potential to become a 
global petrochemical hub & factors 
like high GDP growth, presence 
of skilled manpower, big domestic 
market makes India an attractive 
platform for investment in the sector,” 
he tweeted.

In the current edition of the national 
awards, 273 nominations were 
received, out of which four were 
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selected as winners and nine as 
runners-up.

Kerala Water Authority’s 
purchase policy leaves 
PVC pipe manufacturers 
in crisis
The Hindu Business Line | 18 February 
2021

The Kerala Water Authority’s 
(KWA) decision to use high density 
polyethylene (HDPE) pipes for major 
drinking water projects implemented 
under the Centre’s Jal Jeevan Mission 
instead of PVC pipes needs be 
dropped, demanded the All-Kerala 
Small Scale PVC Pipe Manufacturers’ 
Association (AKSSPPMA).

They pointed out that the State’s 
store purchase manual and purchase 
preference policy give preference for 
MSME units when purchase goods for 
construction activities.

Speaking to reporters, the PVC 
pipe manufacturers alleged that in 
contrary to the same the KWA has 
taken a decision favourable for HDPE 
manufacturers based outside the State. 
They warned that the decision of KWA 
will aggravate issues faced by the PVC 
pipe manufacturing industry, which 
has already been hit by the outbreak 
of Covid-19.

M.M. Abdul Jabbar, state president 
of the association said that KWA 
cited shortage of PVC pipes and 
its high price as the reasons for 
switching over to HDPE pipes. But it is 
contrary to facts. Though there was a 
temporary shortage of PVC resin, the 
key raw material used for PVC pipe 
manufacturing, in September and 
October, it is sufficiently available at 
present.

Despite 100 per cent increase in 
the prices of raw materials, the 
manufacturers hiked the prices of PVC 
pipes only by 45 per cent. Even after 
the hike in prices, the prices of PVC 
pipes remain lower than that of HDPE 

pipes, he said.

The manufacturers also pointed out 
that at present the state government 
receives	₹200	crore	as	GST	from	
the sale of PVC pipes per year. 
They claimed that the PVC pipe 
manufacturers in the State are capable 
of supplying pipes required for KWA’s 
projects.

For clean water, sodium 
hypochlorite storage 
unit to be constructed in 
Ludhiana district
The Indian Express | 08 February 2021

For effective cleaning of water 
supplied by the water supply and 
sanitation department in different 
villages of Ludhiana district, the 
department would be constructing 
a dedicated Sodium Hypochlorite 
storage unit in Samaspur village 
near Samrala. Here, the department 
can store more than 10,000 litres 
of sodium hypochlorite, which is 
sufficient for the demand of the entire 
district at any given time.

Sahil Anand, executive engineer, 
water supply & sanitation, Ludhiana, 
said that earlier, sodium hypochlorite 
was procured and stored by 
different divisions of the department 
themselves, but now with the setting 
up of this storage unit, it could be 
stored in large quantities, which 
means there can never be shortage of 
it and the residents would continue to 
get potable drinking water.

Sodium hypochlorite is a compound 
that can be effectively used for water 
purification. It is used on a large scale 
for surface purification, bleaching, 
odour removal and water disinfection.

No waste plant for 
industries meets water 
quality norms, reports 
DPCC
The Times of India | 07 February 2021

All operational common effluent 
treatment plants (CETPs) in the capital 
do not meet the permissible water 
quality standards, a report prepared by 
Delhi Pollution Control Committee has 
revealed. The report, which is based 
on samples collected in December 
last year, stated that 13 CETPs in the 
city do not comply with the requisite 
standards with respect to biochemical 
oxygen demand, total dissolved solid, 
sulphide and chloride.

The report was recently submitted to 
the secretary of the Union ministry of 
Jal Shakti. DPCC also wrote to “CETPs 
societies and operators for taking 
rectification measures to meet the 
prescribed standards.”

According to the report submitted, a 
copy of which is with TOI, Nangloi 
CETP — which caters to Nangloi and 
Udyog Nagar industrial areas — did 
not meet the prescribed standard for 
TDS, sulphide and chloride.

The effluent outlet at Bawana CETP 
— which has a maximum capacity 
of treating toxic effluent of 35 MLD 
for chloride — was more than the 
double the prescribed standard. 
Similarly, effluent outlet at Bawana 
CETP for sulphide was 6mg/l, against 
the prescribed standard of 2mg/l. This 
CETP at Bawana failed to meet the 
requisite standard for TDS too.

An official from the environment 
department said: “CETPs in Delhi are 
not complying with the prescribed 
standard of water quality mainly due 
to presence of old solid sludge.”

Experts claimed the work of CETPs 
was to treat toxic industrial effluents 
before it entered Yamuna, but since 
all CETPs in Delhi have failed to meet 
the water quality standard, harmful 
effluents are passing into the river. 
“The problem of CETPs not complying 
to standard would be resolved 
when all industrial units reuse water 
discharged by them and the units 
achieve zero liquid discharge. The 
focus of DPCC should be on achieving 
zero liquid discharge,” Manoj Mishra, 
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convenor of Yamuna Jiye Abhiyaan, 
said.

“Besides, there are many illegal 
industries located in non-conforming 
areas, which are not connected to 
effluent treatment plants and are 
discharging toxic waste directly into 
the river through drains,” Mishra 
added.

Member Units
Grasim Industries wins 
Golden Peacock Global 
Award for sustainability 
2020
Free Press Journal | 17 February 2021

Birla Cellulose, part of Grasim 
Industries Limited, a flagship company 
of the Aditya Birla Group, has 
been named as the winner of the 
prestigious Golden Peacock Global 
Award for Sustainability 2020, in 
the Textile and Apparel sector, for 
its global leadership, achievements, 
and continuous improvements in 
sustainability in the global textile 
industry.

Golden Peacock Awards, instituted 
by the Institute of Directors (IOD) in 
1991, are recognised worldwide as 
the hallmark of Corporate Excellence. 
It celebrates the achievements and 
performance of well-performing 
organisations annually.

The credibility of these awards lies 
in the transparency, depth, and 
impartiality of the assessment process 
and helps companies accelerate their 
performance levels and beat the 
competition.

Justice MN Venkatachaliah, former 
Chief Justice of India and former 
chairman, National Human Rights 
Commission of India, and National 
Commission for Constitution of India 
Reforms, was the chairman of the 
Golden Peacock Awards Jury.

The award applications are assessed at 
three levels by independent assessors 

and finally by a grand jury.

On the occasion, Dilip Gaur – 
managing director, Grasim Industries 
and Business Director, Birla Cellulose, 
Aditya Birla Group said, “The 
Golden Peacock Global Award for 
sustainability is a testament to our 
vision of leadership in building 
sustainable businesses capable 
of consistently delivering best-in-
class environmental performance, 
underpinned by responsible 
stewardship philosophy.”

Finolex Cables launches 
RPVC conduits
Business Standard | 17 February 2021

Finolex Cables announced the 
addition of conduit and fittings 
to its repertoire. The conduits are 
manufactured at its state-of-the-art 
Goa plant from specially formulated 
PVC to meet the most stringent India 
& International standards.

These are made of high impact 
resistance materials which make 
them safe to use across varied 
environmental conditions.

The conduits are available in 19”-
32” diameters in Light, Medium and 
Heavy stress specifications. Along with 
conduits Finolex also offers commonly 
used fittings like junction boxes, 
bends, inspection bends etc.

Finolex perceives the conduit 
business as an opportunity to start a 
business relationship with the Project 
Developer at the initial stage itself, 
after which, Wires, MCBs, Switches, 
Lighting will be required to complete 
the electrical requirements of a 
project/home

Reliance gets world’s first 
‘carbon-neutral’ oil from 
US
Chemical Weekly | 16 February 2021

Reliance Industries Ltd. (RIL) has 
sourced the world’s first consignment 

of ‘carbon-neutral oil’ from the US 
as it looks to become a net zero-
carbon company by 2035. Reliance, 
which operates the world’s largest 
single location oil refining complex 
at Jamnagar with capacity of 68.2-
mtpa, got 2-mn barrels of this oil from 
the Permian basin, the US supplier 
said in a statement. Oxy Low Carbon 
Ventures (OLCV), a division of US oil 
major Occidental, delivered carbon-
neutral oil to Reliance, the firm said.

“This transaction, which was arranged 
in conjunction with Macquarie 
Group’s Commodities and Global 
Markets group (Macquarie), is the 
energy industry’s first major petroleum 
shipment for which greenhouse gas 
(GHG) emissions associated with 
the entire crude lifecycle, well head 
through combustion of end products, 
have been offset,” it said.

Oxy Low Carbon Ventures and 
Macquarie will offset carbon dioxide 
equivalent to that associated with 
the production, delivery and refining 
of the crude oil and the use of 
the resulting product through the 
retirement of carbon offset credits. 
This will make the oil ‘carbon-neutral’.

The Very Large Crude Carrier 
(VLCC) ‘Sea Pearl’ containing the 
carbon-neutral oil unloaded the 
cargo at Jamnagar on January 28. 
“This transaction is a first step in the 
creation of a new market for climate-
differentiated crude oil,” the statement 
said.

It is also a bridge to the development 
of a further differentiated petroleum 
product, net-zero oil, which 
Occidental intends to eventually 
produce through the capture and 
sequestration of atmospheric CO2 via 
industrial-scale direct air capture 
(DAC) facilities and geological 
sequestration. Mr. Ambani had in 
July last year unveiled plans to turn 
Reliance into a ‘net carbon zero’ 
company by 2035. This will be done 
by embracing new technologies to 
convert its carbon dioxide emissions 
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into useful products and chemicals.

Occidental, the first US-based 
international energy company to 
announce an ambition to achieve 
net-zero GHG emissions associated 
with the use of its products by 2050, 
has been using CO2 in its enhanced 
oil recovery operations in the Permian 
for over 40 years. “We are taking 
important initial steps to work with 
our customers in hard-to-decarbonise 
industries to offer carbon-neutral 
and other low-carbon products that 
will leverage our expertise in carbon 
management to lower their total 
carbon impact and address Scope 3 
emissions,” said Mr. Richard Jackson, 
President of OLCV.

Mawana Sugars to exit 
chlor-alkali business
Chemical Weekly | 16 February 2021

Mawana Sugars, a part of the 
Siddharth Shriram Group, best known 
as the maker of Usha brand of fans 
and sewing machines, is reportedly 
selling its chlor-alkali operations to 
Ahmedabad-based Bodal Chemicals 
for Rs. 165-crore. The chlor-alkali 
operations form the chemicals 
business of the New Delhi-based 
company with sugar being its core 
business.

The proposed sale will mark the 
Siddharth Shriram Group’s exit from 
the chlor-alkali business. Siddharth 
Shriram’s first cousin Ajay Shriram, 
Chairman of DCM Shriram, is the 
second-largest player in chlor-alkali. 
The market leader is Grasim, owned 
by industrialist Kumar Mangalam Birla.

Mawana’s chlor-alkali unit located 
in Rajpura, Punjab has caustic soda 
lye capacity of 82,500-tpa with a 
provision to convert 33,000-tpa into 
flakes. The plant is north India’s largest 
chlor-alkali unit after Punjab Alkalies 
and Chemicals Ltd. 

Mawana has two integrated sugar 
plants located in Meerut, Uttar 
Pradesh, a co-gen power plant and a 

120-klpd distillery to produce ethanol. 
With the current deal, Mawana is 
seeking to focus on the sugar business 
and to strengthen its balance sheet.

The chlor-alkali business is being sold 
to Bodal Chemicals on a slump sale 
basis. Slump sale means a transfer of 
the business of a company for a lump 
sum without assigning any values 
to individual assets and liabilities of 
the entity. The proposed deal will 
offer backward integration to the 
Ahmedabad-based dyestuff player. 
Bodal has 10 plants in the country, 
with nine located in Gujarat and one 
in Uttar Pradesh.

Bodal has been aggressive in 
acquisitions over the last couple 
of years. In 2019, Bodal acquired 
80% stake in Turkey’s Sener Bova 
Kimya Tekstil, a company involved 
in the business of dyestuff and other 
chemicals. In 2017, the Ahmedabad-
based firm bought Gujarat-based Trion 
Chemicals, a producer of speciality 
chemicals for water treatment.
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1 Alkali Imports (MT)

            

KEY INDICATORS JANUARY 2021
Qty (Jan  

2021)
Qty (Jan  

2020)
% Difference  

(Y-o-Y)
Qty (Dec 

2020)
% Difference  

(M-o-M)
FY 2020-21  
(upto Jan)

FY 2019-20 
(upto Jan)

% Difference Total Imports  
2019-20

Caustic Soda 41,425 35,927 15.3% 21,642 91.4% 267,445 312,623 -14.5% 374,976

Soda Ash 52,518 64,185 -18.2% 110,735 -52.6% 598,911 817,556    -26.7% 946,031

Average Price in Jan 2021: Caustic Soda - 291 USD/MT (Lye) & 208 USD/MT 

2 Foreign Trade - Merchandise (US$ billion)

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

Imports 42.0 41.2 2.0% 300.3 405.3 -25.9% 467.2

Exports 27.5 25.9 6.2% 228.3 264.1 -13.6% 314.3

Surplus/Deficit -14.5 -15.3 -72.0 -141.2 -152.9

Jan 2021 Jan 2020 % Difference

Mining 119.7 124.3 -3.7%

Manufacturing 135.1 137.9 -2.0%

Electricity 164.2 155.6 5.5%

Jan 2021 Jan 2020 % Difference

Chemical & Chemical Products 128.8 124.9 3.1%

Textiles 115.4 122.2 -5.6%

Paper & Paper Products 80.3 91.8 -12.5%

Basic Metals 175.8 168.7 4.2%

Dec 2020 Dec 2019 % Difference

India NA NA -

Russia 111.2 113.1 -1.7%

Brazil 100.7 96.2 4.7%

European Union (27) 104.6 104.8 -0.2%

USA 103.0 104.9 -1.8%

3 Exchange Rate (Rs./USD)

Jan 2021 Dec 2020 % Difference

Net Foreign Direct 
Investment

3,520 6,509 -45.9%

Net Portfolio 
Investment

1,508 8,403 -82.1%

Total 5,028 14,912 -66.3%

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)     

Jan 2021 Dec 2020 Nov 2020

73.11 73.59 74.22

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

Jan 2021 Jan 2020 % Difference

118.2 118.2 0.0%

Jan 2021 Jan 2020 % Difference

135.2 137.4 -1.6%

Jan 2021 Jan 2020 % Difference

137.6 137.4 0.1%

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

Jan 2021 Dec 2020 Nov 2020

585 55 48

13 Foreign Exchange Reserves (US$ billion)

Jan 2021 
(as on 29 Jan 2021)

Dec 2020 
(as on 25 Dec 2020)

% Difference

590 581 1.6%

14 Fiscal Deficit (Apr 2020-Jan 2021)

% of Actuals to Budget Estimates FY 
2020-21*

% of Actuals to Budget Estimates FY 
2019-20

66.8% 128.5%

15 Purchasing Managers Index (PMI)

Jan 2021 Dec 2020 Nov 2020

57.7 56.4 56.3

Index over 50 shows expansion, while below 50 means contraction

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

Jan 2021 Jan 2020 % Difference

156.3 150.2 4.1%

Data Source: GOI, OECD, IHS & AMAI Research
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chlor-alkali manufacturers tapping  
into actionable data to reduce  
energy consumption.
At Emerson, we know that electricity consumption is the largest cost item for Chlor-Alkali 
manufacturers, representing almost 50% of the total energy production cost. Maximize  
your cell efficiency by eliminating process excursions in brine purity, pH, temperature, cell 
pressure and caustic soda concentration. Using historical, real-time data, and advanced 
applications we can help you monitor and detect performance abnormalities in your 
electrolyzer cells and major equipment, help you meet specifications, and have your 
equipment running at peak performance.

Learn how to optimize your energy usage for more sustainable operations. You can email 
our experts at GoPlantweb.India@Emerson.com.
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 Corporate Office: Nuberg House, A38 H, Sector 64, Noida 201301, Delhi NCR, India

NUBERG EPC
Making Ideas Happen

ENGINEERING TECHNOLOGY KNOW-HOW PROCUREMENT CONSTRUCTION PROJECT MANAGEMENT

TURKEY
Sulfuric Acid EPC Project

ABU DHABI
Calcium Chloride EPC Project

INDIA
Hydrogen Peroxide EPC Project

PARAGUAY
Chlor Alkali EPC Project

EGYPT
Sulfuric Acid EPC Project

SAUDI ARABIA
Anisole EPC Project

SWEDEN
Chlor Alkali EPC ProjectChlor Alkali EPC Project

ABU DHABI

Nuberg EPC is a global EPC and turnkey project management company providing soluons with basic engineering and process know-how 

either from its own intellectual property or licensed from technology suppliers. Having set up 60+ greenfield projects worldwide with modern 

technology, Nuberg is one of the fastest growing EPC companies in Chlor Alkali, Hydrogen Peroxide, Sulfuric Acid and Calcium Chloride. With 

in-house engineering set up of over 300000 available man-hours, construcon team, state-of-the-art fabricaon facility and Sweden based 

R&D centre, Nuberg EPC provides services for industrial plants with modern skid mounted technology. The company also offers EDC, VCM 

and PVC plants which can use chlorine for EDC producon.

AK TYAGI
CMD, Nuberg Group

India based Global EPC Company

Operang in 32+ Countries

115000 sqm. Manufacturing Facility in Gujarat

750+ Engineering Professionals

R&D Facility in Sweden

TURNKEY PROJECTS DELIVERED IN 32+ COUNTRIES

www.nubergepc.com | epc@nuberg.in

Chemicals & Fertilizers

Steel

Hydrocarbons

Nuclear & Defence

EPC & LSTK SOLUTIONS 
DELIVERED ACROSS INDUSTRIES

SINGLE POINT SOLUTION EPC COMPANY
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