
Globally, industrial waste water represents 
the one of main sources of water pollution 
with the pulp and paper industry being 
a key polluter. Even agro-residue and 
recycled fibre based units are not exempt, 
since they consume high volumes of fresh 
water, bagasse and wheat straw with 
chemicals such as sodium hydroxide and 
sodium sulphide. Paper mill effluents 
are resultantly marked by dark brown 
colouration, adsorbable organic halides 
and other toxic pollutants adding to 
deteriorating water quality.

While majority of the 800 odd paper mills 
in the country gear up to invest in upgraded 
equipment and effluent treatment plants to 
comply with the revised Central Pollution 
Control Board (CPCB) norms, Bindlas 
Duplux Paper Mill in Muzaffarnagar has 
gone a step further by investing in research. 
They have seen an opportunity in tying up 
with the MIT Tata Center for Technology 
+ Design making available their premises, 
resources and laboratories to conduct research 
for new products that reduce carbon footprint 
while finding cheaper and more sustainable 
solutions for dealing with industrial waste. 

A private sector company in a small city 

partners the one of the world’s most 

prestigious educational institutions to 

study water and industrial pollution, 

coming up with prototypes to 

cut energy, turning waste into 

products and saving costs
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After three years of dedicated research, one of 
their projects is now reaching the final stage 
of testing before transitioning to production 
using a pilot plant with the aim of expanding 
to the rest of India. 

Eco-BLAC Bricks, the next big 
innovation, serving sustainable masonry 
from industrial waste  

Muzaffarnagar has more than 200 traditional 
kilns, where red clay bricks are fired. Growing 
demand from the construction industry is 
causing severe environmental consequences 
such as topsoil depletion from harvesting 
clay and greenhouse gas emissions due to 
massive energy demands of kilns. Meanwhile, 
paper mills are burning cheap raw materials 

to produce energy, generating over 80,000 
tonnes of waste ash daily. Most of this ash 
is unusable and sent to landfills, occupying 
valuable farmland at great expense to paper 
mill owners as well as potentially leeching 
from the soil to the groundwater. The MIT-
Tata Center team studied both problems 
and used industrial ash to develop Eco-
BLAC bricks which are cheaper and more 
environment friendly as opposed to red clay 
bricks. The brick employs alkali-activation 
technology which is a low-energy process 
compared to traditional bricks which are kiln-
fired at 1000°C consuming huge amounts 
of fuel. The eco-BLAC brick can be cured 
at ambient temperatures, massively reducing 
energy requirements while ash waste get 
recycled, alleviating the burden of land filling. 

Win-Win for all
Pankaj Aggarwal, Managing Director, 
Bindlas Duplux Ltd, Muzaffarnagar: Working 
with MIT Tata Center for Technology + 
Design has thrown open a whole new world 
of opportunities and creativity. While we are 
working on few research projects, even if one 
of them proves successful, it will be a game 
changer. Eco BLAC bricks are cheaper to 
produce, light in weight and allow us to use 
the waste that we are currently dumping.

Thomas Poinot, Post-Doctoral Associate at 
MIT:  “As researchers, we benefit immensely 
from research partnerships like the one we 
have with Bindlas. For, we then have full 
freedom to implement a pilot plant, have 
someone believe in us, provide support and 
financial backing.” 27



The bricks have gone through several rounds 
of testing, including compression, durability 
as well as water absorption showing 
promising results. The team is confident 
that the brick will perform as well or better 
than the kiln-fired variety. This solution is 
scalable all over India, as there are factories 
producing boiler ash throughout the country. 
According to Mr Aggarwal, “If the ash 
bricks project is successful, this will prevent 
huge amounts of ash from being dumped into 
landfill and ensure ground water quality does 
not suffer which is what the Hindon basin 
desperately needs.” 

The Eco-BLAC Bricks was an award-winning 
finalist in the 2015 MIT $100K Accelerate 
Entrepreneurship competition, and was 
named as one of the top innovations of 2015 
by Mashable.

Wastewater treatment method selection 
for small-scale pulp and paper mills 

Black liquor, a toxic by-product from the 
kraft pulping process in pulp and paper 
mills, is traditionally treated by being 
passed through multiple effect evaporators 
and burned in recovery boilers to produce 
energy and recover chemicals. However, 
traditional treatments of black liquor are 

not viable for small-scale kraft paper mills 
such as the ones in Muzaffarnagar, due to 
low alkali and total solids concentration 
of their black liquor. The study explores 
alternative treatment methods including low 
temperature incineration and membrane 
filtration to determine effectiveness and 
economic viability for industrial scale black 
liquor treatment. The researchers are hopeful 
that with the help of the CPCB, this method 
selection guidance will serve small-scale pulp 
and paper mills in their wastewater treatment 
planning, encouraging them to select the 
most effective method that minimises cost 
of treatment and overall reduce emissions of 
black liquor across the country.

Mr Aggarwal has turned the tables on critics 
who lament the highly polluting nature of 
the paper industry. Indeed, Bindlas Duplux 
Paper mill’s innovative partnership with MIT 
Tata Center along with other local colleges 
is testimony to how the corporate sector can 
use its resources to further its goals while 
fulfilling its larger social responsibility.

Reflections and 
Way Forward
Stopping of black liquor discharge 
will result into huge reduction of 
pollution load into the Hindon River. 
After life cycle analysis, if Eco-BLAC 
brick making is found sustainable, it 
can be replicated not only in paper 
industry but also in other industries. 
This case study is a good example of 
an industry changing to sustainable 
production system through 
technology; this can be adapted 
for other industrial sectors, where 
instead of controlling pollution 
through end of pipe treatment, first 
it must be reduced by adopting 
sustainable production processes.

Dr. Vivek Kumar, Associate 
Professor, Department of Pulp 
and Paper Technology, Indian 
Institute of Technology Roorkee
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