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Think Big, Build Small

Sulzer’s processing technologies enable effective
small-scale bioplastic manufacturing

Sulzer Chemtech

The demand for sustainable
bioplastics is booming, offer-
ing unique opportunities to
manufacturers entering this
market. Small-scale facilities are
ideal for new players in the industry as
they represent low capital investments
with quick returns. When a business
in China wanted to develop one of
the first fully integrated sugar-to-PLA
(polylactic acid) plants in the country,
Sulzer delivered a customized proj-
ect. This allowed the manufacturer to
swiftly begin producing 30,000 tonnes
of recyclable, compostable and biode-
gradable polylactic acid (PLA) bioplas-
tic annually.

Sustainable bioplastics can help to
realize a circular economy that elimi-
nates waste and reduces the contin-
ual use of limited resources. One of
the most common and promising bio-
based products is PLA, which can be
obtained from sugar-rich crops, such
as corn and cassava. More precisely,
these are used to produce lactic acid
and raw lactide, which are then puri-
fied and polymerized to obtain high-
quality plastics.

By using renewable, biological feed-
stocks, PLA avoids depleting finite
natural resources. The material is also
fully recyclable, creating closed loops
in which raw materials retain their
value as far as possible. Furthermore,
its biodegradability prevents the accu-
mulation of waste in the environment,
addressing plastic pollution issues.

Thanks to these characteristics, the
demand for innovative sustainable bi-
oplastics, such as PLA, has skyrocketed
in recent years with the global mar-
ket size expected to register a double-
digit compound annual growth rate
(CAGR) of 16% from 2020 to 2027. The
expansion of this sector is also shap-
ing manufacturing activities in China,
the world’s leading producer of plastic,
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PLA can be obtained from sugar-rich
crops, such as corn and cassava.

which is responsible for 31% of the
global production of plastic materials.

Businesses interested in manufac-
turing PLA bioplastics and entering
this growing market can benefit from
a product with applications in a wide
range of industries. To quickly enter
this sector, while minimizing any capi-
tal risk, small-scale facilities and infra-
structures are ideal. Moreover, these
can be built closer to where raw mate-
rials are sourced, supporting the cre-
ation of localized manufacturing and
supply centers.

When good things come in
small... plants!
These are some of the reasons why a
company interested in building one of
the first fully-integrated sugar-to-PLA
plants in China took this approach. To
quickly create an infrastructure with an
annual PLA capacity of 30,000 tonnes,
the company selected Sulzer as its part-
ner. With over 25 years of experience in
lactic acid and PLA-related processes,
Sulzer was responsible for the design,
basic engineering packages, supply,
commissioning and start-up.
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The customer appreciated Sulzer’s
ability to provide a comprehensive so-
lution for the purification of crude lac-
tide, polymerization into high-quality
PLA and downstream processing. In
addition to the creation of a commer-
cial small-scale plant, the producer
was interested in setting up a flexible
and scalable system that could provide
high-quality materials at a competitive
price for a wide range of downstream
applications, including food packaging
and textiles.

Optimizing capital
investments
To address these requirements, Sul-
zer proposed both stick-build or skid-
mounted, modular, fully-integrated
design. This comprised distillation and
crystallization units, static mixer reac-
tors (SMRs) for polymerization as well
as degassing (devolatilization) and
pelletizing technologies. More precise-
ly, the combination of distillation and
crystallization methods allowed the
manufacturer to achieve high purity
levels while preserving the chemical,
physical and mechanical properties of
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lactide as well as optimizing energy us-
age.

The use of Sulzer’s SMRs, created a
highly homogeneous melt to obtain
high-quality, consistent polymer prod-
ucts while cutting the volume of waste
and off-spec materials. Moreover, as
they do not have any moving parts, the
SMRs consume less energy and require
less maintenance than alternative solu-
tions, considerably reducing operational
expenses.

The system design also supported the
mixing of additives in the melt for pre-
compounding PLA prior to the pelletiza-
tion stage. This further lowered energy
utilization and reduced the risk of ther-
mal degradation while limiting the num-
ber of processing units on the line, mini-
mizing capital and operational expenses.

Sulzer collaborated with MAAG Group,
which provided its specialist, state-of-
the-art vacorex x° class extraction gear
pump technology for the polymerization
and devolatilization stages. In the degas-
sing units, the melt pumps were used to
create the necessary pressure to process
the melt through the downstream equip-
ment up to the underwater pelletizer.

In addition to fulfilling the key sys-
tem requirements, MAAG Group’s tech-
nology helped Sulzer and therefore the
customer to further reduce energy con-
sumption and carbon dioxide emissions.
As a result, the plant could leverage an

extremely sustainable setup to produce
PLA bioplastic.

The power of a leading technology
partner

In less than two years, Sulzer’s special-
ized teams were able to complete the en-
tire project from design to the start-up of
the crude lactide to PLA and downstream
line. One of the main advantages of the
partnership with Sulzer reported by the
Chinese company was the ability of the
process technology specialist to act as a
full-service provider and take care of the
entire project, allowing the manufacturer
to focus on other areas of its business.
This streamlined the development of a
highly effective fully integrated PLA plant
and enabled the company to quickly enter
the bioplastic market.

While the current setup allows the
PLA manufacturer to produce 30,000
tonnes of bioplastic per year, the mod-
ular system that was developed by
Sulzer can be easily scaled-up, sup-
porting future expansion projects. As a
result, the bioplastic manufacturer can
adapt to future market demands and
grow its business effectively as well as
sustainably. PTE
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Sulzer delivered a customized project that allowed
s the manufacturer to swiftly begin producing 30,000
tonnes of recyclable, compostable and biodegradable
polylactic acid (PLA) bioplastic annually.
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