o achieve India's ambitious Mel-Zero
070 largels, il is imperative lo seize
al possible low-carbon pathways across
gactors. The cemenl indusltry alone is
responsible for aboul 8% ol the lotal
national carbon emission in India. It s
considerad one of the hard-lo-decarbonize
ndustries due to its peculiar energy nesds
and processes. Some of the key obstacles
and complexities invelved In decarbonizing
the cementindustry include the: following:
+ Emissions assaciated with calcination
of raw malerigls [(limestone) account
for almost 60% of the CO, emissions
i the Cement sector. This is the most
challenging part, and it differentiates
he cement seclor from the others, as
far as decarbonization is concerned.
In other seclors, fossil fuel s a major
contribution of CC, emissions, which s
relatively easler 1o reduce by replacing
the fuel with green fugls, but in the
cement industry, currently there ls no
replacement avallable for limestone.

« The cement seclor requires supportive
regulatory frameworks and policies that
neentivize and facililate the adoption of
bw-carbon  lechnologies. Eslablishing
effective
that encourage

policies and regulations
decarbanization
while ensuring compeliiveness  and
addressing potential trade-offs is a

challenge for policymakers.
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“Regulatory support and incentives
can encourage cement companies o
adopt waste-to-resource approaches
and achieve more sustainable and
low-carbon operations.

« Cement  production  requires  high
lemperalures, ypically achieved thraugh
the eambustion of fossil fuels sueh as
coal, oil, and natural gas. The energy-
intensive nature of the process makes
it challenging 1o replace lraditional fuels

with low-carbon allernatives.

+ Many decarbonization technologies
such as carbon capture and slorage
[CCS) are capitakintensive and require
significant  investments. The high
omosts  associaled with  Implementing
these technologies can pose financial
barriers, especially for smaller cement
Limitad

incentives and regulatory frameworks

manufacturers. finaneial
for promoling low-carbon cemenl can
hinder the adoption of suslainable
praclices.

Addressing these challenges will require

a mulli-faceted

lechnological

approach  imvalving

innovation, supportive

policies, financial incentives, and
collzboration between state governments,
industry  slakeholders, and
institutions. It will also require continuous
msearch and development to  identify
and scale up promising decarbonizalion

lechnologies specific lo the cement seclor.

research

Carbon mitigation initiatives

Dalmia Bharat Limiled, one of India's
leading cement manufacturers, has
been aclively driving inilialives lowards

carbon negative cement production and
santrbuting lo  India's climate acltion
stralegy. The company has oullined a
madmap lo achieve carbon  neulrality
and has undertaken several measures lo
suppart the sustainable and low-carbon
fransition of the cement sector. Here are
some of their key initistves and carbon
mitigation levers:

Energy efficiency measures: Dalmia
Bharat has implemented energy efficlency
measures a&cross its  operations, such
as oplimizing process parameters and
equipment. We have also inwesled in
renewable energy sources, including solar
and wind power, to reduce reliance on fossil
fuels and lower carbon emissions. We have
signed for the RE 100 initiative of climate
Group.

Alternative fuels and raw materials: We
are actively promoating use of allernative
fuels such as biomass, agricultural waste,
and refuse-derived fuels in cement kilns.
These fuels can replace lraditional fossil
fuels, thereby reducing carbon emissions.
Additionally, the company has explored
alternative raw materials and industrial
bypraducts o decrease the clinker contant
in cement production, which helps lower
amissions.

Waste Heat and Co-
Processing: We have adopled wasle heal

Recovery

rmecovery syslems lo caplure and utilize
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the excess heat generated during cement
production. This recovered heal can be
utilized for wvarious purposes, such as
power generation, heating, orevenforother
industrial processes. By effectively utilizing
waste heat, cement manufacturers can
Improve energy efficiency and reduce the
need for additional fossil fuel consumption.
Co-processing not only reduces waste
generation but also conserves natural
resources and lowers the carbon footprint
af cement production.

Recycling and Reuse: We explore
opportunities to recycle or reuse wasle
materials generated within our processes.
For instance, concrete waste can be
crushed and recycled as aggregates
for new concrele preduction. Similarly,
water used in the manufacturing process
can be treated and recycled, reducing
consumption, and  minimizing
environmental impact.

Carbon  capture, utilization, and
storage: We are actively involved in

water

research and development projects related
to carbon capture, utilization, and slerage
technologies. We are collaborating with

NBM&CW JULY 2023

research institutions and industry pariners
to explore the feasibility of deploying CCUY
CCS al cement plants. which can caplure
and utilize or store CO, emissions.

Green building solutions: We have
developed and promoted green building
solutions such as sustainable concrete
and eco-friendly construction
practices, to encourage the use of

mixes

low-carbon cement in the construction
sector. We have also invested in product
innovation to develop eerment with lower
clinker content and reduced carbon
footprint.

Collaborations and partnerships: We
collaborate  with government bodies,
institutions,  and  industry
associations, o drive sustainable practices
and advocale for policy supporl. For
example, wasle materials generated by

research

one industry, such as steel slag or fly ash,
can be used as raw materials in cement
production.  This  industrial  symbiosis
reduces waste disposal and the need
for virgin raw materials while promoting
resource efficiency and circular economy
principles.

Cement kilns can use a wide range of
waste materials as alternative fuels which
can include biomass, agricultural residues.
municipal solid waste (M3W), tire-derived

fuels, and by-products. By
substituting fossil fuels with waste-derived
fuels, eement manufaclurers can reduce
both carbon emissions and the reliance on
non-renewable resources. By leveraging
these carbon mitigation measures and
implementing sustainable practices, Dalmia
Bharal aims lo achieve carbon negativity
in its cement production by 2040, thus
demanstrating sustainability leadership.

industrial

It is important for cement manufacturers to
assess the specific wasle streams avallable
in their regions and collaborate with waste
management experts, research institutions,
and other stakeholders to identify and
implement the most suitable practices
and technologies. Additionally, regulatory
support and incentives can play a crucial
mole in encouraging cement companies to
adopl wasle-lo-resource approaches and
achieve more sustainable and low-carbon
operations.




