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Abstract

Abstract

Recently designed Pepfactants® are an innovative type of nano-technological
products, which could potentially replace conventional surfactants in broad-ranging
applications. Currently, Pepfactants® technology is still in an initial design period at
the laboratory scale. In order to develop the industrial-scale production of
Pepfactants®, the design group has proposed simulated strategies for industrial-scale
Pepfactants® manufacture and a desire to improve these strategies with regards to
sustainability.

This project aimed to assist Pepfactants® designers to understand the environmental
footprint of simulated Pepfactant® AMI1 manufacturing process, using the
methodology of Life Cycle Assessment (LCA) — a comprehensive tool to quantify
the environmental impacts from products and processes. To find the environmental
shortcomings of the proposed manufacturing process for Pepfactant® AML1, the LCA
outcomes were compared with published life cycle information of traditional
chemical surfactant Lineal Alkylbenzene Sulphonate (LAS) production. Following
LCA methodology, a life cycle inventory was compiled based on the simulated AM1
manufacture, which determined the environmental impact assessment for both AM1
and LAS production. In the LCA boundaries disregarding the usage of both
surfactants, the quantitative LCA comparison results indicated that raw material and
energy requirements of AM1 manufacture were much higher than LAS production,
estimated to be 3,186 t/t AML1 against 31.1t/t LAS and 1,564,000MJ/t AM1 against
69,870MJ/t LAS respectively. Additionally, compared with LAS production,
enormous water consumption (2,651 t/t AM1) and CO, emission (522 t/t AM1) were
also shown to be severe environmental problems for AM1 manufacture. Furthermore,
the AM1 manufacture presents apparent problems with environmental impacts of
nutrification, human toxicity, photochemical oxidant formation and acidification in

comparison with LAS production.

Other than providing the optimisation point in the view of environmental impacts for

Pepfactant® AM1 manufacture, the results of experimental work in this project



Abstract

showed that as the surfactant concentration increases a greater foam height of
Pepfactant® AM1 was achieved than when (from 7mm to 52mm between 15uM and
100uM) compared with LAS (from 8mm to 53mm between 31.3uM and 2,000uM)
in the same aeration duration. This result demonstrated the great potential of AM1 to
replace LAS based on the LCA functional unit — 1 tonne of products. The
experiments results implied that 1 tonne of AML1 is able to have the same foaming
ability as approximate 25 tonnes of LAS. Consequently, the environmental impacts

from Pepfactant® AM1 manufacture are reduced by 25 times in the extended LCA

boundaries linked to the quantitative usage comparison of these two surfactants.
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