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Macromolecules produced in large quantities by plants and animals are called biomass or natural resource macromolecules.
We not only use them as they are in our daily lives, but we have also promoted their use as raw materials by developing
recycled fibers (rayon) from wood pulp. This method is extremely important for creating a recycling-oriented society for
materials. Therefore, in this lesson, we will focus on polysaccharides and analyze the characteristics of bio-based materials
and research results on chemical/biological functionalization reactions, and new processing methods for high-functionality
and high-value-added bio-based materials. We will give a lecture on how to effectively utilize conventional biomass and

natural products. In this year, we will focus on cellulose, which is one of the natural functional bio-based materials.
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| Classes are generally conducted in Japanese. |

F2BDEEBRE Learning Objectives
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To understand the current state of cellulose usage

To learn about cellulose derivatives and their uses

To learn about cellulose dissolution, decomposition, and production of industrial materials
To learn about the solid and solution properties of cellulose

To learn about research and development cases of wood, lignin and cellulose

B EEDERE DFHAEEXE / Fulfillment of Course Goals (JABEE B8:&RIE D)
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REHEIER Course Plan

No. 18 H Topics AZA Content
1 H| tivn—XofBOREE &R | MigERE FEFRME Lo, HROERR,
N
% | History and current status of | Use as a raw material for fibers and derivatives. Current status of resources.
cellulose utilization
2 B | t/o—2ZFEEE IRTIMMLE T =TI, BIRES T,
% | Cellulose derivative Esterification and etherification. Distribution of degree of substitution.
3 H | tiro—XonfE TIVH DR, BIIKDE, BIACDER. BDRE,
% | Degradation of cellulose Alkaline decomposition, acid hydrolysis, oxidative decomposition, and thermal
decomposition.
4 B | Era—X0EHR LT -t L ZDISH
& | Biodegradation of cellulose Cellulase and its applications
5 B | tiR—RoERiEE ERBEL I/ 747V ILOEE
& | Higher-order structure of | Higher-order structure of cellulose
cellulose
6 H | wirAa—X0EFEYE NER). BRI,
Z | Solid properties of cellulose Mechanical and thermal properties.
7 B | LirAa—203H KRBH & BHBERBH, A F > &/,
Z | Solvent for Cellulose Water-based solvent, organic solvent-based solvent, and ionic liquid.
8 B | LA —X0RBMMHE - B& BIRE T IL DR,
& | Solution properties, and liquid | Structure of solution and gel.
crystals of cellulose
9 H | tia—xI% o —2REROSE
Z | Cellulose Industry Manufacture of cellulose raw materials.
10 | B | ErE—RDEEY IR Ao —-XICEATHPEY IR
Z | Cellulose topics. Cellulose topics.
11 |8 | vr=r1 Vy/=—vobEy IR
Z& | Lignin topics.1 Lignin topics.
12 B|vVvrs=>2 Dy=—>vobby IR
Z | Lignin topics.2 Lignin topics.
13 | B | 281 ZIEDFE Y IR
% | Polysaccharide topics 1 Polysaccharide topics
14 | B | 282 ZIEDFE Y IR
Z | Polysaccharide topics 2 Polysaccharide topics
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Polysaccharide topics 3 Polysaccharide topics
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Classes are generally held face-to-face. After attending classes, students must submit assignments on Moodle by the due
date. In addition, mini test may be held irregularly during lectures, and students are also required to take unit tests that are
held multiple times during class. After each class, students are given a test to confirm their understanding. In addition to one
hour of preparation and 2 hours of review for each class, students are required to take the test and write reports (at least
four times).
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Distribute or instruct as needed.

B | AEld. REPHCHERBHAICREINDNT R H(10%), RERTHROBBET X H(60%). REHENICEHEH 2HTT X b
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EbHD, 0%ALDOIEEZEE LI-EZEKET 5,

Z | Scores are assessed based on irregular short test given during lectures (10%), comprehension tests after class (60%), unit

tests given multiple times in lectures (15%), and report (15%). Attendance and learning attitude may also be taken into
account in the short test evaluation. Students who achieve a score of 60% or above will pass.
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= | Usethe e-mail, if you have a question. Classes will be conducted face-to-face. Classes are generally conducted in Japanese.

The Moodle system will be used for mini test, distribution of lecture materials, and assignment submissions during class.
Therefore, please register for this course on Moodle using the registration key provided in the course overview before the
first class. Course registrants who have not registered after the registration confirmation period may have their registration
cancelled. Please bring a laptop, tablet, or smartphone capable of connecting to the Moodle course to each class. If you are
unable to do so, please consult with the instructor in advance.

Reports must clearly indicate quoted passages and cite sources. Avoid excessive quoting. Do not alter quoted sections,
including typographical errors. Do not submit reports written by others as your own. Furthermore, the use of Al-generated
reports is prohibited.
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