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Z | While the plastic products have brought great benefits to our lives, they have become an environmental problem in the
disposal site as waste which is bulky and hard to be decomposed. In addition, the eluted material of the additives and
combustion gas of plastics are listed as substances of environmental research. It is promoted greater understanding
according to the following contents.
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FEDEEBIE /Learning Objectives
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LR— MREZRCEBERL, BEZZT 5,

To understand the environmental problems have changed to a due to the normal course of business and daily life from the
industrial pollution

To understand the environmental impact related to plastics

To understand the polymer material and physical properties used in plastic products

To understand the familiar plastic products

To understand the plastic sorting and the separate collection system as an example of PET bottle sorting most re-usable
To understand the material recycling of plastics

To understand the chemical recycling of plastics

To understand the combustion and heat recovery of plastics

To understand combustion products of plastics, in particular of dioxin

To understand the chemical substances that have been investigated as a suspected endocrine disrupting effects

To understand the additive of plastics and the unreacted materials eluting from plastics

To understand the environmental technology using polymer membrane

To understand thermal decomposition, the photolysis and microbial degradation of plastics

To understand the chemical structures and the physical properties of engineering plastics and super engineering plastics
To understand the reports assignment in depth and do a general review.
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BiZ0ERE O FHBE# / Fulfillment of Course Goals (JABEE BIERIH D &)

B | IO [ ik

RETEIER /Course Plan

No. 18 H Topics AZA Content
1 H | REMELIXQ) RIBMA S (X, #HIKERR &I, HIKRENMICHT 2 HEADILE
& | Environmental issues(1) What are the environmental problems? What is the global warming. Japan's policy
on the global warming.
2 B | REMELIX(2) HIECREL OYEE, KKHD CO2EDHIR
Z | Environmental issues(2) Physics of the global warming; Reduction of atmospheric CO2.
3 B| 772xFvo&8&m (1) SEELNE RUTFLY, RUFTUTpECL Yy RYZXFLY
& | Plastic products(1) Production and classification of plastics; Polyethylene; Polypropylene; Polystyrene.
4 BH | 772xFv o8& (2) BlEZ LR, KU TXFI, RYUAh—FRx—b, TEARYTXFLERE THRF
TR, REIEONTWE T IRAF vy, AT I RF v 7 OEEFE
Z | Plastic products(2) Polyvinyl chloride resin; Polyester; Polycarbonate; Unsaturated polyester resin; Epoxy
resin; Plastics used in household appliances; Marine pollution from microplastics.
5 B | Ry bRMLESRUY A0 | BREYORIY, BREOEY YA ILEK BEEAL—, TI7XFvo0onREEH, ®
v BN ORRNRE, PET R ML, 72 2XF v o BRBBEOBEML, HESESL, O
H RO B HM
Z | PET bottle and sorting | PET bottle and sorting recycling
recycling
6 H|<~7U7LU8420L HANEDIRR, VYA ILDOFE TI7RAFyo0&ER, PETRMLOTTYTIL
R, #EXFO—ILDOTTYTLR, BERBREOYTYTIR, TI7XFv /HRHD
EovTYTIR
% | Material recycling Status of sorting collection; Recycling method; Selection of plastics; Material recycle

of PET bottle; Material recycle of formed polystyrene; Material recycle of PVC resin;
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Material recycle of plastic container and packaging.

7 B|73IALUYA70 VYA ILDAE PETRMOE/ v—1t, BEICLDIDE, KU~ — DGR/

BEEORE, Mt/ SFETH/ 02— RIFDOFREEML/ A R 1L

% | Chemical recycling Method of recycling of plastics; Monomerization of PET bottle; Decomposition with
solvent; Thermal decomposition / thermogravimetry of polymers; Oilification/blast
furnace reducing agent/raw materialization of coke oven products/gasification.

8 B | 77XF v 7 OB 77 UYA 7 LORTEIE, Mk (REHE-BHC028), BAENoA R (BN,
FEEMFE), MBEFOERY, 77 RXF v o OHBE

% | Combustion of plastics Considerations on waste plastics recycling; Combustion (calorific value, CO 2
emissions); Method of heat recovery (solid fuel, waste power generation); Products
of combustion furnace; Flame retardant of plastics.

9 B | £4A4F%>> AA XL VEBORE, 4, FAAF2V0BEIER EVAM RitT—%0<
Yy, BERR BERAEQEE F(FFPU0ERE

Z | Dioxins The history of dioxin problem; The toxicity; Incineration origin of dioxins;
Carcinogenicity of dioxins; Magic of statistical data; Originating from pesticides of
dioxins; Environmental investigation & criteria of dioxins; Intake of dioxins.

10 | B | BEFRLEY BRIETILEY LI, FLEY, ADRBELEYE, TXbAT v RYE, /L7
J =, TEEESF

Z | Environmental hormone What are environmental hormones? Hormones; Endocrine disrupting chemicals;
Estrogenic substances; Nonylphenol; Amphiphilic molecules.

11 | B | 772F v oro0iRHYE T AF vy OB, e = LikE, RUBkeE=YF> (PVDC, HHBEIDRE
NDBHRAFLYE/ = XA — bUT—, RFLYE/X—-KXA7—- }V
T—DOREMIIOWVWT, X7/ —ILA, ERT7x/ - ADEERLHE

Z | Eluted material from plastics Plasticizer; Vinyl chloride resin; Polyvinylidene chloride (PVDC); Plasticizer into the
environment;Styrene monomer,dimer and trimmer; The safety of styrene monomers,
dimers and trimers; Bisphenol A, Environmental standards for bisphenol A
12 | B | &2 FEZ B RIESTT BOFRNE 2 B BRIBRAM, ZBALR R & BREBECEY OO BRI K ALIREAT,; /S A
FI R/ — I OREREER, B EL. XBEBADIGH
Z | Environmental technology | Polymer membrane supporting environmental technology;Separation and collection
using polymer membrane of carbon dioxide and volatile organic compounds;Water treatment
technology;Concentration of bioethanol;Application to fuel cell, organic EL and solar
cell.

13 | B | 772xXFv oD%k - niE TIRAF v DB/ DEORERE, F4AVERROWMAL, £9BETIXFy o, &
NRT T ATy o O, £DRUETIRF Y IORB, N FATRTS, T —
YT ITDERICHES WCODDRES

% | Degradation and | Cause of degradation/decomposition of plastics; Durability of nylon resin;
decomposition of plastics Biodegradable plastics; Fiberization of biodegradable plastics; Practical application
of biodegradable plastics; Biomass plastic; Some problems associated with the

spread of green

14 | B | &RFHHK FMORWVWHE, X—nN—Tr 7709, oY ICLELFHE LEBECERR
E

% | Long-lived materials Long-life materials; Property of super engineering plastics; Polymer chain difficult to
bend; Chemical structure and transition temperature.

15 B | LR— FRERES S5EDLFR— FREICOWTERZRD D,

Z | Reports and exercises To answer b reports.
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Nothing particular

B | SBHEIIHL, EERNDICET2FE2 1KHE. £8% 2HFH. b8 TC3IHEOFE - EFICNMA, LKR- MEROT-HDF
BEECEHRT A MBR27-00ET 5, LR—MIKTEHLTYDE L,
Z | This class requires not only one hour to prepare for the individual classes and two hours for review (three hours in total) but

also further learning hours to make out reports and to prepare for the term-end exam. Be sure to report on your own.

B | 7%+ GBDEE. YHO#EER. AFEE. HBOBEMICHT 5E%) %, Moodle 2> TEBHT %, HEREZTICEY O
—FF2h, BRTHEODDLIICLTHELZ L,
= | The text (review of the previous week, the day’s lecture, a glossary, and answers to questions from the previous week) will

be distributed via Moodle. Please download it before the lecture or make sure you can read it on your device.

B | REIZHRT X 60%, LAR—FEE GE) 40%ICLYFMT2H. TEROREEREEEZ2ME0 10%UAICE W THRETE
ICEDDIENDHD
Z | Grades will be evaluated based on the final examination (60%) and report assignments (five in total, 40%); however, regular

class participation and attitude may also be included in the evaluation, accounting for up to 10% of the overall grade.

H | LR—MIEA -FHE LAV L, ZEEHFIT2Z8. LR-FOMERBZREKICEDRWI & SEXEMB L UEE URL

EMTRET DL, B, RERICA V-2 bEFRALTTFR L - BR - AEELERT 2720 HWREFHET LI L,
(BEMFBLTL 2B8IFZDORY ICHHT,)

Z | The reports must not be plagiarized or stolen, must have cover sheets, must not use the report question papers as the cover

sheets, and must be sure to include references and reference URLs.Since the text, materials, and glossary will be distributed
via the Internet during each class, please bring a device with you. (This does not apply if you print them out in advance each
time.)
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