R

Wi A

e A A RN 3 SRS A T e e i, R 3
TRZEH PR, WFITE MONASH K2 44 2 i U 7 51 o AR
Bl AR B TR, ORI MONASH K= 3R i - 227
1988-2014 TEM AR TAE, SRR AR TR S T
VA T8 BE A L 72T i B X (Principal Scientist).
2002 FE 1% YRR T B R AL 45 Fellow. 2014 4E4HREIE, (£ K44
SIHEGIHT FBA 7 BTN o BARAT 8 A SCT BB AR AT M nZE . L4k EENF ]
FAERER S TR . B4 KFE SCT IREARBIL 160 £ 5, B3R5
JEEIE 7800 X (h-index 47). HETCF AL 8 WIRHIAR, 4 ve k%
ARV A k0 24 I 98 56

Long Yu
Profile of the Author:

Prof Long Yu is currently Director of Sino-Singapore International Joint Research
Institute, and senior research scientist in Monsh University (Australia). Prof L. Yu
received his BE from South China University and Technology and PhD from Monash
University. He had been studied and worked in Australia during 1988-2014. Prof L. Yu
joints South China University of Technology and works as Team leader of Guangdong

Innovative & Entrepreneurial Research Team Program in 2014.

He used to work in CSIRO, Australia as Principal Scientist for 18 years. Prof Yu
has had more than 160 SCI papers published and citation time is more than 7800 (h-
index 47). He has been selected as a Fellow of Royal Australian Chemical Institute in
2002, and currently been pointed as Editorial Board of 8 SCI journals. In the last 20
years, Prof Yu has been working on various polymeric materials from renewable
resources. He has successfully developed and commercialized 8 products through

spinning-off manuscript companies or transforming developed techniques to industries,



including various starch-based materials and products, such as pure starch-based

plastics and medicine capsules and loss field foam.
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The development and production of biodegradable starch-based materials have
been spurred by oil shortages and the growing interest in easing the environmental
burden of petrochemically derived polymers. Furthermore, the unique microstructures
of different starches and their multiphase transitions during thermal processing can be
used as an outstanding model system to illustrate our conceptual approach to understand
the structure—processing—property relationships in polymers. Various conventional
processing techniques such as extrusion, injection compression molding, and casting,
as well as some new techniques such as reactive extrusion, have been adapted for
processing starch-based polymers.

The processing of starch-based materials is much more complex and difficult to
control, than that of conventional polymers because the multiple chemical and physical
reactions might occur during the processing. Among various phase transitions of starch
during processing, gelatinization is particularly important because it is closely related
to the others and is as the indispensable basis of the conversion of starch to a
thermoplastic. Various conventional processing techniques such as extrusion, injection,
compression molding and casting, as well as some new techniques like reactive
extrusion, have been adapted for processing starch-based materials.

In order to overcome disadvantages pure starch-based materials have, such as poor
mechanical properties found in natural polymers; or the high price of synthetic
polymers, various blends and composites have been developed in the last decade. The
starch-based materials reinforced with natural fibres and nano-particles have been
developed to various environmentally friendly composites. The hydrophilic properties
of starch provide the advantage of compatibility with cellulose and nano clay.

Compatibilizers and the technology of reactive extrusion are used to improve the



interface between natural and synthetic polymers.

Many modified starches have been developed to overcome various shortcomings of
native starches, and to expand their applications. On the other hand, in order to
overcome disadvantages such as poor mechanical properties and moisture sensitive

various blends and composites have been developed over the last decade.

Various starch-based products have been developed and commercialized:
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