
Insights in Analytical Electrochemistry    Abstract

 Insights Anal Electrochem 2020 Volume and  Issue:  S(3)

Page 3

Process Systems Engineering for sustainable Polyhydroxybutyrate (PHB) production
Maximilian Lackner
University of Applied Sciences Technikum Wien, Austria

Citation: Maximilian Lackner; Combination of Devulcanization and Reactive Extrusion for Value-Added Rubber Recycling; 
Biopolymer 2020; July 20, 2020; Paris, France.

https://www.meetingsint.com/chemical-engineering-conferences/biopolymers

Abstract:
Polyhydroxybutyrate (PHB) is an established biopolymer, 
with the potential to replace PP to a significant extent, 
however, production from carbohydrates as practiced 
today is costly and not fully sustainable. A process sys-
tems engineering approach was followed to develop a 
process for PHB production using CO2 as sole carbon 
source. To this end, several mutants of Synechocystis 
sp. PCC 6714 were produced using accelerated natural 
mutation. In order to make an easily scalable, alternative 
approach to the normally done two-step process -compris-
ing of growth phase and a limitation phase- a one-step 
cultivation was optimized. The multivariate experimen-
tal design approach was used for the optimization of the 
one-step, self-limiting media. During one-step cultivation 
of mutant MT_a24 with optimized media 30 ± 4 % dry 
cell weight PHB, corresponding to 1.16 g L-1 PHB, was 
obtained. Using pulse experiments it could be shown 
that phosphate is the key driver of glycogen synthesis in 
Synechocystis sp. PCC 6714 and it can be used to boost 
glycogen productivity. The maximum glycogen content 
acquired was 2.6 g L-1 for mutant MT_a24 using phos-
phate feeding and CO2 as an only carbon source. PHB 
from CO2 can become a cost-effective and sustainable 
commodity polymer, being biobased and biodegradable. 
A potential novel application is as oil binder.
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