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Fig. 1 Annual Plastics Production and Real GDP
in Japan.
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Fig. 2 The Marks on Plastics Products in Japan.
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ADEAEITIEH I8 mm UETHEATIEIIEDS
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(1) AU =F 1> (PE; Polyethylene)

AU TF L UATBOME T, SO X IRz, &
MOHTERFRY LTI, REREHET LHOR
WAT D, UL, BATHFREIr D & RED
JFRtD/NT 7 0 v LR, REHAD 2 0 miE DR
KENTEDLEDTHD.

K#ENRY =F L (LDPE; Low Density
Polyethylene) (FEE) : MEWERE 70 ~90 C. &
MAEES v, a vy BTNy I n—F, x
v MA, I3 X=X, FFx v TDRI A —XR b
NRBZDE, DX v 7, MEEV HbER
VZFLUITHKRE LT, 3, Pa—RR DR
2mT A VA

EBERY =F L (HDPE; High Density
Polyethylene) (H{KEE) : MEVEE 90 ~ 100 C.
A—=R—DB LS, BLIEY DR, WY rY,
I IRER, BT 4 VA, ST, KEE, KT,
AR ¥ o T —Re, RER, WbwasE=—
® (7 B, v—navyr—, BERI—F

EHEWREKBEERY =F 1 (LLDPE ; Linear
Low Density Polyethylene) : Fi&l% LDPE & T
DEBNEZNN, 7 4 VAR SIILDPE LV #EL T
HbRW. BREET VLA, BERT VA, KE,
e

2) RYFerrr (PP)

RY=F LA, MEEENSE W (100 ~
140 °C). KE, 7—A v, VML RSO,
~—H YV OER, FYE, BAM, rFroTD
NI, RER, T4y I BARTER R
FRELYT AVAIITNANI =T A EEE IR,
Y —EOKYEIERSR A he—, EHEiE, TV
FRy T A, LB, vy v T—Fr—2, ay 7,
Jior—R, NoX 78, TLE, BT THORE
AEREGR, N A_A—EZ0aBEALHMN, 10
QLT F—, HWEY ANV R, BEORNE L KK
N—RIZ o 1258

(3) AU RAF L (PS; Polystyrene) MHEJEE 70
~90C.

MWHAARY ZF > (GPPS; General Purpose
Polystyrene) : Al3E~7 4 LA, hL—, 2w,
HELAIL, RaOEME (B4, bL—, Iy 7)
B, W, BEO M —, Wy THORRE, F42L
O, BX, R, REESa VT -

MiE g MR Y X F L (HIPS ; High Impact
Polystyrene) : GPPS |Z F ARk M Z F.A . VIR
DAty b, FEHG (TV OER, =7 241
CD 7 —2X), OAHas (BEHIEE, 7Y &4t
%), iR, Y7E7N, BRAA, ABESKEASR
DIFEAE, FL—, ETay T

(4) RV #E/e = (PVC ; Polyvinyl Chloride) i
EJEE 60 ~ 80 °C.

E : KEE - BBAKE, La— N8, EH, & -
YDy 7 lr— R

WE TN a R, BERK, RZ AV, R— R,
AN, ¥, N, E=— AT ZAHD T 4 )V A,
WLAZE T v 7 LTWAD T (LA, BgE T
At =—ny—, gy 7

(5) RV =V F> (PDVC ; Polyvinylidene
Chloride) TMHZEEE 130 ~ 150 °C.

BMT T T 4NN, =V TRT 4 vh, =
—T 4 I, NLE, BiRxy b

() RV =zF L7 L 7%L— L~ (PET;
Polyethylene Terephthalate)

WR7T—7, BEZ7A /A, OHP ¥ — |, £
s V=R - B - HE - E—VORER, BITRIR
A, ¥ 7 —, {bHER, PET & hL (ER
BBIK, BEEE, Y2 —X, v—m UK, a—t—,
ABN=VER), Iy M TF—F, Tryb—T 4
A

(1) KV 7FLvor 7L 7%L—1~ (PBT;
Polybutylene Terephthalate)

BR - BRI, BEVEIS, B ERE,
HFO S BER L, MHEEHER L, TRIBERERM, Ao
YTF—, BT T VORE, BHOR

(8) AU T YRR (PASF ; Polyaryl Sulfone)
I D FE B R FERE SRR AR THEVE, MBI,

M A F— M, THERME, W7 Al UM, ~HEZEMNE

BRECENTTFAF v 7.

(9) FEEARY 7YV L— K (PAR ; Polyarylate)
B, WS, BEEAR

(100 & FeXREEFEMRKRY =27/ (HBP;
Hydroxybenzoate Polyester)

VU=, REY, ax s 2= EO/NLETEH,
BFLUY, =TV URER
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(11) RYx=—F /A X K (PEI; Polyether Imide)
FHERHMEE R, BR, BFHM, MZEHER MG

(12) RY 27 a~FY LV IRAFLUTLTHL
— b (PCT; Polycyclohexylenemethylene
Terephthalate)

EEaRE, BERRE, MEHERN, N—7h
U—8lg, AR —EX

(13) XV =zF L v F7%Lb—1 (PEN;
Polyethylene Naphthalate)
BT —7, BANRHEY Y ARR, ) AR

(14) RV = AFNVH—HRx— K (PPC ; Polyester
Carbonate)

HEiEO~y KT, VIV 7 X—

(15) KV 7E&#—/L (POM ; Polyoxymethylene)

HEVEA M, OA Mdh, HMERM, 71427 U —
L 7 ) —F—DRPR, BIRENEOE S, Vol
TL—Ah, BREKD Ay 7, U —, BIEROI M,
B B AR T ER o

(16) WY AF X5 > (PMP ; Polymethyl
Pentene)
MIESHTAEL, V7 40 RIEREE, Mgy
7, BRBAaxI ¥—, AT v, SRABER
B, EF LV URM, 7V NERABER T 4
)2, PET AEEHEM, FoF—2AHEHRT—
A, < KL

a7 RNy 75— 1
K o KBRS T

(PB — 1 ; Polybutene-1)

(18) AV —rRx— b (PC ; Polycarbonate)

CD, %774 \—, FEHL, WA, #HFE
5%, OA H425, Eri4es, EREME, BEIEARLED
L, =27, ~VAy b, BEREE, R—2L0
BN T AR B EM O X 5 IR e, il
IR, KEBEOH L —L—DORR, UM, E—
DY ayF—

(19) RY =7/ z—)b (PVA ; Polyvinyl
Alcohol)

AR OFBHEER 7 v A, BERAORKRE
M, BT xRy N, ZETo—®R by, TR >
TOWHE, ~v3aXx—X, FyFyvs, K@, +7
F, REBH, F—A7r—F%, U —, Uy AlZ
. ¥ ABEHEE, B2EaiE, BBREAIAY G
(BoRy s, BT L, B, e, A7 AND,
V—t—, KM kA —T, B, B, B,
a—v—HRT T, B, v—F v, &N T

DrmpuXyRy, FIbvhAa)

(200 A e (FRUYT I LK) (PA; Polyamide)
ZbhwEUT A F—T T —, AR— KB}
HEY - kW BEEGER AV AFZ T AV
DIFEA—TARBAERI AL T 4 T IR
— Lz Ay, EEFAaY), ~NyN—7
BEDORANERERS - L bV NEROTIEMEL, B
- WEALOTEME, BB EROT Y Y F
g eI VT—F—F 7 BREREMEFIEREINT
WHIEHN, BR - BETHRTHDLaxT ¥ —, EX
BARAZE T L —2, BRI, BEREM R O,
W7 Ty, AR—Y R, $810%, ZOLEM, F¥

AH—, REOEDE

(21) ZHERY 7=2=1L = —5/L (m-PPE;
modified-Polyphenyleneether)

Ry T A T — KBRSV, REBXE
B BhARTEHE O E

(220 AUV 727V m=
polyacrylonitrile)

£%, BREE (REh v, RINESR, BT
5, BAAER, K, a—b—FH), BEEL O~y
THIR BIEEO Ny FaLE), LA bF
AL, B IEAR, RAEEOT Yy )T
—Ry IR, BHREr—X, BFF vy 7Oxx Y
T =T

kU v (PAN:

(23) 7 v #FE#HiE (FR ; Fluorocarbon plastics)

PIFE(R U T FZ7 7 rFuxF Ly
Polytetrafluoroethylene) , PFA (~ /L7 /vA4 17 )L 3
X7 v FEMAE ; Perfluoroalkoxyfluoro plastics) ,
FEP (7 h 77Nt uzF Ly —~FHIrinr
o v L v d E A& K ; Tetrafluoroethylene
hexafluoropropylene copolymer, Fluorinated Ethylene
Propylene Copolymer) : -ABLEREE, HEJHEMAE
(Tr—ViERd, REE, B, FmEs (BHER,
TvFoar—TINE), KETTR (Ryx-
HAry b, FA4=07%), BEAg (A MY
VU, mziTE), REkS (FEH%)

ETFE (=F LV —TF b7 A naF LU £E
&A1& ; Polyethylene-Tetrafluoroethylene) , PCTFE (7R
)RS/ =S = S N ) I VI il = S S Sl PO
Polychlorotrifluoroethylene) , ECTFE (=F L > — 7
owe b 7AFduxSF L EARK), PVDF (K
) 7 w{t ¥ =1 5 ; Polyvinylidene Difluoride) :
BEBEE R —2AFETT b (A4 =27, LNG
Vv, ERAE (HEAER, BESER, =AY b
BAR), BERY—F, FEHET 4 VA

(24) A& 27V ViR
Methacrylate)

( PMMA ; Polymethyl
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A LEMDIEEE

BELT R, KSR, BEL VX, 77 UL
W, BENET — /T 7 hN—, FHaaik, 59Ees
J 83—, FBWR, BENIRGEHERTE D N —8 L O —R
— FEBRM, I —, RFER T HT 0 A7 BOM
B, VUORMAIR, TR FvIRT 7 AR—, B
FHER—=), al—Ry b ATEYEETEY,
ETLVUVRE

(25) WY AZ 7 UNARF L (MS; Polystyrene
Methacrylate)

AT VIVBEATVEZRF L OERBELAK. FHHE
IMLHEHOMMER M - BBERS - 72— LR
I, AN, a7, BORE

(260) =F LT hFvImr TRy - aRY=
— (E / TD; Ethylene-Tetracyclododecene
copolymer)

mEEER T 4 LA, AR RL

Q7)) 77Vua=hrY)L s ZFLU®E (AS HIfE
; Acrylonitrile-Stylene Resin)

AF V=77V n=) VEEAEK HEEKE
g—2x, AL, VA —%—7—F 8%, Va—9
— e« a—b—RX—H—E5, BRAMEE

28) 77Va=hrU) s TEIx s ZF LM
RE ( ABS # AE ; Acrylonitrile-Butadiene-Stylene
Resin)
AFVry=T77Vun=IAr—TFTHER
K. W7 7O, ~T—7 7 VO, RV aro
S, BR, BREM, ~T FI7AY¥—, Va—H—
TFHP—, k=3I, a—F—RA—D RO
DDD, BR 7’%}%2@, %%V‘/‘y@%ﬁf‘u, ﬁ‘o‘) }‘, B
¥—, HKER, KB =M, B

(29) WY 1L Z> (PU ; Polyurethane)
BiEbE, ~ v hL X, Y77 —DRRUY, filE
M, Ya—XDEK

(30) = #fE (EF ; Epoxy Resin)
XHE—Y I, T=ZRATry hTL—D

(31) 7 =/ —/ViEhg (PF ; Phenol Resin)
BRaEDOMZE sy, HEssE (&, I, #, &),
7T AF v 7 OJKIIL

(32) JR=#IAE (UF ; Urea Formaldehyde Resin)
RS, RO, 8ER, MEE

(33) A7 I UBHE (MF ; Melamine Resin)
B, EXERE, MKEE, BER, R¥2, K
o FilHE D ALEE )

(34) 7%= #fllg (BDR ; Butadiene Resin)
HENE - 55850, B, AR—Y M, I,
BREATF2—7, T T 74 Vh, ERWEET 4
WVERR Y, B, FIRIR, @6EE S L8R, B
HMEEFEOWEE, Tayal— I - B L oakk

(35) AF Vv —T7x%Yxr a5 (SBR;
Styrene-Butadiene Rubber)

HEIEDZ A ¥, HAK—RA, RE1Z L, A,
ThHe, Ry XS, Z—R—FR—)L, By R,
JBE, TEMA~L K

IhomnobH, TEMMELE LTERT 5729,
FICTHEVEZ 8L L Ch DA EBMEREEZ = ¥
=7V 77 I AT 4 v 7 (Bngineering Plastics,
T77) PPERY, RYTEZ—L (POM), K
U7 K (PA), AU I—ARRx—hF (PC), MR
JZ7z=bvrxz—75/V (m-PPE), RV T7F LT
L7ZL—h (PBT) B5RPA= =TV 7
TIAT 4w (BRTZVTT) ThHhD. ZOMIC
b T ABHEBER) ZF LT LT HL— |
(GF — PET ; Glass Fiber reinforced Polyethylene
Terephthalate), 4 &7+F Y =5 1L (UHPE ;
Ultra High Molecular Weight Polyethylene), /> 3%
277 47 KU RAF L (SPS; Syndiotactic
Polystyrene) 72 ENH 5.

F 7o, WEVREIX 150 CLLECRYIBMERATE 5
PEE TR & EFNC 3 L TR WtE 2 9, FE5
RY 7Y L—F (PAR), RY ALKy (PSF), &
V=7 NWVANKY (PES), R 7=z=L AL
774 F (PPS), RV Z—FT )V —F )4 b
(PEEK), RUA I K (P), RV =Z—F LA IR
(PED), 7 v H#fg (FR), @&+ Y ~— (LCP)
REBA—NR— o DP=T IV TS RAT 4w
(Super Engineering Plastics, A—/3—x 7 ) &
FE5S.

BRAZ YT 74 ILLDOFEM

1 0FFINLEID AN TWA AL o A
EOFREERDIZD, BREAT v 77 4V ADFEM
ERRNTERE Wbhwd [ A4 4%v ) BEoT-
D, HSENZEBMAT v 77 4L & LT, THEVE
ERRABBRME, FEMHICE AR =F L OFE R
DFEENR L -T2 b ONBETITER L, BEEF
EEUDR VARV =Y T OB
mOFENER L. -, BEERFEE TRV
TAT A7 CHOEERMOBEENEZ TN 5.

(1) XY x=Fvr > (PE)
REFMETm. MG EHE L OBEAMEITR V. F
EEEREEBEITR L 2.
E#F 7 v 7 MONO (BALRR T 4 VT v
7), RVZ o7 (FHTANVD), N"FoT



= SR ELE

e}

PO (ZfbZEr 77 m), 74—Lbyvia (U
Uy JAR), 97 v7 HG (ARG Ny
IV, T T VIT ATy S (XTI,
NEW a0 —XT v 7 (=T A4k, 7 U —
VI (ZETNANI=TLN), THENT Y
TERERN T ) I— (I, X4 T v
7 (A=A BERNMR) =F LT o7 (X
A=), hyINV2BMREFET v (A4
)

2) RYy=FL>r (PE) +&RY v’ (PP)

RVZF LU INVREERSY (BLEET D),
EFLUDICETS.

Va—7v75 (AMfb7 47T v 7)),

NEW THEVZ v 7 (FH 7 4 v L), WEo~A

ZFv7 PO (ZHET777Rr), MADZ

v 7 (BN 7)), A—1—F v 7RER

W, IHERNTyTBERNAL T 4y b (F

HER), LUVIZBRWERT v (BAJRE

FEE), by 7NV aBRRGFET v S (A 4V)

(3) RY AFNL22F > (PMP)

MEEEN 1 8 0 CLEL, BT K BEHE~D
BT D720, BREFZEIEICEN, BROREE RS
PEASE .

Tx—Iv 7 (VHroTs ) R), BEFLY
WHMWT v 7 (AARLEEHRHEEESS, VU
57 ) A OEM)

(4) Byx=F1L> (PE) +F A 22 (PA)
DELT L, IEBR LT,
V—KRSv7F (FA4F), AT 7 v7 PO
— S, FATTvS Tallo ! (Z#EH
B), Py 7RV aBFLUVIURNT T (4
Z)

(5) RV HE/IE= (PVC)

KM L EERREERENENLTNS. BT L
UUDEME S B RN S RFEECEBERE LT
MEETEICELN TV S.

vEFTv T, IEEZF 7 v 7 (AL~
AT T), BAT TS, TA¥YT v
handy (ZZE#HE), ~A 7> 7S, HiENA T
7S (EMbFET7 7 e) AI=TF 7 (E
HRV~—), V7TV roTry /) R),
NATAYTZ7 b (BERD—_A FITHE), TV
BT T F AR )=}, Z—=—F 97
FHENT T, THENT v THHE, AHE
NFw T Ty KT v (FHED)

(6) RV E=VF> (PVDC)
NY ¥ —ERNMEN TG, KERRCBRELZZR
ST W), =4 A PMOEFITEIT LI V.

BFLUVICELTWS. BEXE AL ENE

<, BBy =7 . 37 IRV ke =Y T

BSOS v I W NALOFERS, B A b
Y505 v (ks I LX), NEW 7
LS w7 (AP

.

Fig. 3 Structural Formula of 1,4-Dioxin.
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Fig. 4 Structural Formula of
2,3,7,8-Tetrachlorodibenzo[ b,e] [1,4] dioxin
(2,3,7,8-TCDD) .
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Fig. 5 Structural Formula of
2,3,7,8-Tetrachlorodibenzo[ b,d] furan
(2,3,7,8-TCDF) .
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Fig. 6 Structural Formula of
2,3',4,4',5'-Pentachloro[ 1,1'-biphenyl]
(PCB-123).
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Fig. Students Making Beilstein Test.

Table 1 Questionnaire about a Experiment of
Plastics.
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Graded
on 1 2 3 4 5
Ssteps
Ql 12 20 8 1 0
Q2 [Flame Reaction, Combustion, Explosive

Reaction, Acid-Base reaction,
Oxidation-reduction Reaction,
Electrolysis, Formation of Hydrogen.

Q3 31 8 0 0 0

Q4 |[Science in Elementary School or Junior
High School.

Q5 0 6 21 10 3

Q6 |Indispensable, Light, Deformable,

Convenient, Useful, Valuable, Familiar,
Important, easily worked, Damaged to

Environment.
Q7 |Interesting, Beautiful, Useful, Amazing,
Fun, Be impressed, Well Understandable.
fEREER
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Table 1 D Ql DFEEMNE, BATO/NFFEKR DB
BTIE, BEALEFEERERBRL2ZVT, BEIZ
AFELTWBEERZNZ ERbhotz. £72, Q2
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2T AERETHIENTES. L, HERa%E
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L MBS - 2EFE - HUEMICERADO DL O
MATE D Z &, AFRBRORAREBR TR 28 5 72
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EFEZILTWN S, & T AP, OECD (Organisation for
Economic Co-operation and Development, &% 7]
BRFEHEAE) 23 2000 G200 5 3FEMITEM L TV B [E
BREY e B BIEE A (PISA, The Programme for
International Student Assessment) , K O\EFEHEZ

EEMMZEE (IEA, International Association for the

Table 2
guidelines.

Changes of the government course

enactment | subject (credit) compulsory

Showa 38 |Kagaku A (3)
(1963) |Kagaku B (4)

4 subjects (Butsuri A
(3);B(5), Kagaku
A:B, Seibutsu(4)
Chigaku (2))

I: 2 subjects or
Kisorika

Showa 48 |Kageku I (3)

(1973) |Kagaku II (3)
Kisorika (6)

Showa 57 |Rika I (4)
(1982) |Rika II (2)

Kagaku (4)

only Rika I

Heisei 06 |Kagaku IA (2)
(1994) |Kagaku IB (4)

Kagaku IT (2)
Sogorika (4)

2 portions and 2
subjects from 35
portions  (Sogorika,
Butsuri IA (2);;IB (4)
;11(2), Kagaku,
Seibutsu 1A (2) ;1B
(4);11(2), Chigaku
IA(2);1B (4);11(2))

Heisei 15 |Rikasogo A (2) |2 subjects including
(2003) |Kagekul (3) Rikakiso or Rika

Kagaku II (3) |sogo A, B(2)

Rikakiso (2)

Heisei 24 |Kagakukiso (2) |Kiso: 3 subjects or 2
(2012) |Kagaku (4) subjects including
Kagaku to Kagaku to Seikatsu
Seikatsu (2)

Underlined portions indicate curriculum of science
and technology course.

Evaluation of Educational Achievement) 733G L T
W5 ERSRY - BREEFHWMAE (TIMSS, Trends
in International Mathematics and Science Study) D&
RIZARIZESTEHLWLDOTH Y, EHK TER
RO N, FEERLFEEBICHENR SN &
DO 7257, ZOIRMIZEZRONEM 27~ T 1
DTHY,, FIIRFIEEZEETHEARD, H

- B, BROZAET LEBENIIEGETH
5.,

ZDOWbWD PISA/TIMSS + 3 v 72k, T
EVDOHEE ORELDY, BEREFESESEH UK
VIAEN, ES OFEREEFEOFE LARIHE LT
FEfaIhiz ®. T HIZERK 24 (2012) F (EHGE
B) o, REEZRKETSNHEZ TWE Y, kR
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CHEMICAL EDUCATION ABOUT HIGH MOLECULAR COMPOUND
THROUGH BEILSTEIN TEST USING WASTES.

MIYAZAKI Shoji

Abstract : It can be said that the present age is the plastics age using in every corner of life and industry. Various
marks are put on plastics products, and various plastics are used for diverse usages. I looked up the material of the
cling films for food. Moreover, the toxicity to human of "Dioxin" in the environment is a little. Students made the
Beilstein test, which was the detection method of the chlorine atom on plastics inside by using garbage. Lots of
students had no experience of the chemical experiment in their elementary and junior high schools, and this
experiment is extremely effective as shown in the questionnaire. For a lot of problems of the textbooks approved
by the Ministry of Education, we should develop an original, new teaching materials in order to train the students
to aim to be engineers who think using their own brain.

Key Words: Plastics, High Molecular Compound, Cling Film for Food, "Dioxin", Beilstein Test,
Garbage, Wastes, Textbooks approved by the Ministry of Education.



