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What are 
microplastics and 
what are their 
production rate 
and sources?

Larger pieces of polymers 

progressively breakdown into smaller 

pieces; microplastics are those with 

the largest dimension of less than 

5mm. 

In 2019, 368 million tonnes of plastic 

were produced world-wide. 

We consume microplastics through 

air, water, seafood, honey, sugar, 

beer and salt.

Whitehead, P.G., Bussi, G., Hughes, J.M., Castro-Castellon, A.T., 

Norling, M.D., Jeffers, E.S., Rampley, C.P., Read, D.S. and Horton, 

A.A., 2021. Modelling microplastics in the River Thames: sources, 

sinks and policy implications. Water, 13(6), p.861.
https://www.statista.com/statistics/1192550/soures-of-microplastics-entering-environment-worldwide/
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Microplastic 
extraction 
methods

Size separation

Density separation

Visual sorting

NaCl flotation

HCl, H2O2 and ZnCl2

Digestion

Chemical dissolution and alteration

Fenton oxidation (hydrogen peroxide concentration of 250 g/L 

(30% w/w, diluted with ultrapure water to the desired 

concentration) and an iron (II) sulphate concentration of 2.5 g/L)

Basic Piranha oxidation (hydrogen peroxide concentration of 

125 g/L (30% w/w, diluted with ultrapure water to the desired 

concentration) and an ammonium hydroxide concentration of 

105 g/L (25% w/w))
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Functional unit

•Product-focused

•Time-focused

•Raw material-
focused

System definition

•Allocation

•LCIA method

•Inventory data 
details

System boundary

•Locations across all 
interactive supply 
chains

•Activities included

Mass and energy

•Input-output mass and energy 
flow inventories for each stage in 
a life cycle

Pollutant and resources

•Detailed pollutant and resource 
flow inventories for each input-
output flow





Sadhukhan, J., 2014. Distributed and micro-generation from biogas and agricultural application of sewage sludge: 

Comparative environmental performance analysis using life cycle approaches. Applied Energy, 122, pp.196-206.





Four projects on plastic or plastic recycling LCA
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Sadhukhan, J., 2018. Value-added products from wastes using 
extremophiles in biorefineries: process modeling, simulation, and 
optimization tools. In Extremophilic microbial processing of 
lignocellulosic feedstocks to biofuels, value-added products, and 
usable power (pp. 275-300). Springer, Cham.
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J. Sadhukhan, E. Martinez-

Hernandez / Bioresource 

Technology 243 (2017) 135–

146



Gear, M., Sadhukhan, J., Thorpe, R., Clift, R., Seville, 

J. and Keast, M., 2018. Journal of Cleaner 

Production, 180, pp.735-747.
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Contaminated plastics 
with cell cultures are 
incinerated to destroy 
remnants. Our novel 
technology can recycle 
these plastics (ASTM 
complied) at a cost 
lower than fresh 
materials. 16 million 
tonnes of CO2 equivalent 
can be saved by our 
technology compared to 
incineration of these 
waste plastics. 
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Biopolymer (intensive 
Chapter 12)

https://onlinelibrary.wiley.com/doi/book/10.1002/9781118698129

http://eu.wiley.com/WileyCDA/WileyTitle/productCd-1119990866.html


Is LCA essential to call a system 
sustainable?

https://byrummonitor.dk/Nyheder/art8553504/Det-er-ulovligt-at-bruge-ordet-

b%C3%A6redygtigt-uden-en-livscyklusvurdering

Sadhukhan, J., Sen, S. and Gadkari, S., 2021. The Mathematics of life cycle sustainability 

assessment. Journal of Cleaner Production, 309, p.127457.

Bjørn, A., Richardson, K. and Hauschild, M.Z., 2019. A framework for development and 

communication of absolute environmental sustainability assessment methods. Journal of 

Industrial Ecology, 23(4), pp.838-854.

Lan, K. and Yao, Y., 2021. Dynamic Life Cycle Assessment of Energy Technologies under 

Different Greenhouse Gas Concentration Pathways. Environmental science & technology.

https://byrummonitor.dk/Nyheder/art8553504/Det-er-ulovligt-at-bruge-ordet-b%C3%A6redygtigt-uden-en-livscyklusvurdering


Collaboration opportunities

EBNet Working Group: Process Integration and Sustainability Assessment: 

https://ebnet.ac.uk/about/wg-details/wg-lcsa/

CPD LCA module (28 Mar-1 Apr):

https://catalogue.surrey.ac.uk/2021-2/module/ENGM253

j.sadhukhan@surrey.ac.uk

https://ebnet.ac.uk/about/wg-details/wg-lcsa/
https://ebnet.ac.uk/about/wg-details/wg-lcsa/
https://catalogue.surrey.ac.uk/2021-2/module/ENGM253
https://catalogue.surrey.ac.uk/2021-2/module/ENGM253

