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PBS production
The energy-saving, resource-efficient production  

of PBS using the 2-reactor process

Uhde Inventa-Fischer, based in Berlin, Germany and 
Domat/Ems, Switzerland, can look back on over 50 
years of history serving the polymer industry. During 

this time more than 400 plants for the production of polyes-
ters such as PET and PBT, as well as polyamides like PA 6 
and PA 6.6, have been successfully built and commissioned 
worldwide. Years of experience and intensive research and 
development work have enabled the company to launch and 
successfully establish a multitude of innovative technologies 
and concepts on the market.

As well as technologies based on the processing of 
monomers obtained from fossil raw materials, Uhde 
Inventa-Fischer has greatly extended its commitment to the 
development of processes for producing biopolymers and 
has expanded its product portfolio to include the PLAneo® 
polylactic acid technology and the process for producing 
polybutylene succinate (PBS). The PBS here is purely aliphatic 
polyester created from the polycondensation of succinic acid 
and butanediol. PBS is usually produced in a two-stage 
process. In the first stage the succinic acid is esterified with 
an excess of butanediol with the water removed. The second 
stage comprises the polycondensation of the esterification 
product with the butanediol removed (see Figure 1).

Production of succinic acid and butanediol 
from renewable resources

Even as recently as just a few years ago succinic acid was 
produced exclusively by petrochemical means. Due to the 
fact that succinic acid is found as an intermediate in the 
metabolic chain of a variety of organisms such as bacteria 
or yeast, however, the potential for biochemical production 
was identified early on and research into this aspect was 
promoted across the world. Today many companies are 
already producing succinic acid from renewable resources 
(see recent issues of bioplastics MAGAZINE). Furthermore, 
intensive research is being carried out on processes which 
enable the production of butanediol on the basis of renewable 
resources such as, for example, the hydrogenation of bio-
based succinic acid.

2-reactor technology – for the continuous 
production of ultra-high-quality PBS 
granulate

While developing a continuous process for the production 
of PBS a series of important outline conditions had to be 
taken into consideration. Based on a variety of laboratory 
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B) Polycondensation of bis-hydroxybutylenesuccinate

- approx. 200 – 240°C

- approx. 0.1 – 1 mbar
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2 step reaction:

A) Esterification of succinic acid with butanediol:

- approx. 170 – 200°C, mole ratio approx. ca. 1.1 – 2.0 BDO/SAC
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Figure 1: 2-stage PBS production process


