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Summary

To reduce the use of fossil resources and build a circular economy,
it is important to establish a chemical recycling process for waste
plastics, especially those used in containers and packaging. Pyrolyzing
and converting sorted and unsorted plastics into oil and then feeding
the generated oil into a naphtha cracker via pre— and posttreatment
processes is an effective recycling method that enables the manufacture
of basic chemical products. This process 1is mainly applied to
polyethylene, polypropylene (PP), and polystyrene. However, when the
plastic samples contain foreign substances, such as chlorine—-containing
compounds, polyethylene terephthalate (PET) resin, and metallic
components, repellent substances are generated, making it impossible to
feed the oil generated via pyrolysis directly into a naphtha cracker.
Although the main foreign substances have been identified in previous
studies, the composition of plastics used in various products has changed
over time. Therefore, the foreign substances must be precisely analyzed
before feeding the samples into petrochemical plants. In addition,
determining which plastic products contain adulterants will enable the
efficient and effective separation of materials that are not suitable
for typical chemical recycling.

In low—population—density areas, oilification technology is considered
the most efficient method for reducing the volume of and transporting
small amounts of dispersed general waste plastics. Small oilification
units can realistically be installed in such areas to ensure the economic
efficiency of the process. To improve the efficiency of the pretreatment
step before the oil generated via pyrolysis is fed into naphtha crackers,
foreign substances must be removed to the greatest extent possible during
the volume reduction step in small oilification units.

The aims of this study were to establish tentative numerical targets
for the acceptable conversion of cracked oil to oil at the discharge
site of petrochemical plants, to develop equipment for sorting and
removing materials unsuitable for chemical recycling, and to collect
basic data to evaluate the feasibility of social implementation of such

equipment.



(1) Samples were prepared to identify materials unsuitable for chemical
recycling. The specimens provided by the recycler were subjected to
artificial manual sorting to prepare polyethylene—only, PP-only, and
polystyrene—only  samples; five samples containing foreign
substances; and both sorted and unsorted samples. The following
results were obtained from a compositional investigation.

D Over 50% of the polyethylene in the samples originated from plastic
bags. Tubes, such as those containing mayonnaise, which are often
contaminated, were identified as the second most common source of
polyethylene.

@ PP was the most common plastic used in packaging, such as that
used for pastries, and this type of packaging was found in large
amounts, in terms of both quantity and weight, in the samples.
Cups with a substantial amount of dirt adhered to them were the
second most common source of PP.

3 Most of the polystyrene present in the samples originated from
plastic trays.

@ Containers, including many egg cartons and kimchi packs, were the
most common source of PET (63%). Bottles with high levels of
contamination, such as those containing yakiniku sauce and dressing,
were also identified.

B The majority of aluminum in the samples was present in the form of
vapor—deposited films, primarily those used for confectionery and
frozen food packaging.

The predominant source of chlorinated plastics was plastic wraps

Qe

Half of the materials sampled were composite materials containing

nylon (e.g., refill containers for fabric softeners).

The aluminum foil could not be completely separated, either by
manual or mechanical sorting, and all the aluminum in the mixture
was deposited within the solid residue after the oiling process.
In particular, a large quantity of aluminum foil was observed
during machine sorting

© Food, liquid seasoning, and detergent residues adhered to the waste

plastic were observed. In particular, the PP tubes and PET bottles

were covered with liquid residues containing salt, and the chlorine



derived from this salt may leach into the products during chemical
recycling.

@D The proportion of PET resin in waste plastic has increased during
the past 20 years, and further increases in this proportion will
make it difficult to continue recycling 50% or more of this

material from recycled plastic.

(2) The chlorine content in eight posttreatment oil samples prepared
in study (1) was quantified, and impurities were identified by using X-
ray fluorescence, Fourier transform infrared (FTIR) spectroscopy,
nuclear magnetic resonance spectroscopy, and synchrotron radiation.

First, chlorine—containing compounds were detected in the
polyethylene—, PP-, and polystyrene-only samples; five samples
containing foreign substances; sorted and nonsorted samples; pyrolyzed
and oiled samples; and even samples subjected to artificial manual and
optical sorting. Complete removal of the chlorine—containing compounds
was difficult. However, in the samples containing polyvinyl chloride
(PVC) or polyvinylidene chloride, the chlorine content was high after
thermal decomposition and oilification of the samples, and the addition
of seasonings (salt) did not increase the chlorine concentration.

The chlorine concentrations during pyrolysis and oil conversion were
highest in the early fractions and lower in the middle and late fractions
In particular, the chlorine concentration was less than 10 ppm in the
later fractions of samples that were optically sorted at the recycler.
Therefore, the chlorine concentration in the product oil can be decreased
by controlling the pyrolysis process parameters. Chloride ions were
barely detected in any of the produced oils.

An X-ray absorption spectrum of the chlorine in the product oil was
obtained by using synchrotron radiation. Chlorine directly covalently
bonded to carbon was observed, whereas chloride ions were not detected
The chlorine concentration in a sample to which nylon was added was high,
and a chlorine mixture was also observed in the X-ray absorption spectrum
of this nylon—based sample. However, in the residue obtained after
pyrolysis, both inorganic chlorine and carbides were detected. These
results indicated that during the pyrolysis of waste plastics, chlorine—

containing compounds were converted to chlorine—containing organic



compounds with relatively low boiling points that remained in the product
oil. In contrast, the desorbed chloride ions did not evaporate but
remained in the reactor as residues.

Carboxylic acids, such as terephthalic acid, were analyzed via FTIR
by placing the samples in cells designed for liquids. Oxygen—containing
compounds were also observed in the product oil obtained by pyrolysis
of samples free of oxygen—containing compounds, such as PET. Conversely,
a slight increase in the carboxylic acid content was observed in the
oils obtained from samples with high PET contents. Metal-containing and
inorganic components were also analyzed in this study. No metal elements
were detected in the oil generated via pyrolysis, whereas Ca, K, Si, Al,

P, S, Fe, Cr, Ni, and Cu were observed in the residue.

(3) On the basis of the results of study (2), a method to remove chlorine
and terephthalic acid was evaluated. The removal of PVC and PET by
optical sorting suppressed the generation of chlorine-containing
compounds and terephthalic acid. In addition, the effectiveness of a

hydrogen chloride trap loaded into a pyrolysis system was evaluated

(4) For a system in which a small oil processor was installed near the
discharge source to achieve efficient transport of general waste plastics
from the source, a life cycle assessment was conducted from the system
boundary (boundary) until pretreatment prior to feeding the sample into
a petrochemical plant (naphtha cracker). Processes such as waste plastic
transport, crushing and sorting, pyrolysis, and crude oil transport were
carefully examined, and decreases in both energy and nonenergy sources

compared to the current situation are possible.
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QFBGRAE IS < o 7V ERBRIC X B 30URHR IR ERR LD (BF). R AR
v (B, MbAL =24 b (BR))

B0 HM

A EWFEE DT O OFBHRIRIER 21T 9, MK L 1X, =2 h e — VEBRZ1T
VT BTHDIRAEE T 7 AT v 7 ZEMINIER L, b 28R LT A4
A & TN 100 imBA R I L2 D TH 5,

AT 1T A BRI N D R DRETE ., H%F IR DSk & 22 DRGSR DR ED T2
Thd, SHMHOIRGES 7 AT v 7 2FEBEDOT T AF v 7 THOME, ME.
RAERIZTSIT A0, TH3HANPS8HA1HDO3HM T RTIAF VI D
HOMETREZIT- T,

2.2 FEERGE

2EROEN

1. — BT T AT v 7 OZITF AR

A - = R — RN

B2ty - OIRGFETT (GBWIET) 40kg, @RI% PE 20kg. @&%W#% PP 20kg.
DBt PS 20kg

2. ITAF v IHBIKE TS5 LE]) ICKD7T ZHHE

T ATy MBI EE S D LD - L ARRERTBR 55 B E A a3 2 (yamamoto—
ss. co. jp)

PRI - ILUARRYERT 55 L5%) 2L 2L

TITAF I MEHBIEE S5 L5 - IUARERT BB B K g8 4 2

(yamamoto—ss. co. jp)

BB LAITIERIRES IEEZRTA LI T 4 ZA T DT T AF v 7 MEH
BIEEETH D,

TE RS TRINRE BRE L. 320 S OEH D2 ET 5, bR
T — X B EEICEFE SN TVWD T TATF v I ORI T—% EET D Z
T REMEOREELT ), RESHIZFEME I 7 Ly MR~ & BRI
KRS, T T ATy 7 HBWEEORHEICETE 5, WERTRER T 7 AT
IRV AF L2 (PS), IREEAR Y =F L2 (LDPE) . mEHER Y =F L > (HDPE) |
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R 7l Pp), 77 V/LPWA), AU I—ARFx—hKPC), RV F LT
L7 % Z— N (PET). ABS &Mt (ABS), RV 7E&Z—/L(POM), H Ve =
JLPVC) RU T I REPAD) RV TFLoFL725— KPR D 12FETH 5,

KIEEBORRE L LT, OEBEBRN a7 THYVEHLERNATRETH D
B, OQUEFRICE DT REETORENES TH DA, OREEITFRMTH D M.
NEF HND, — 7T, WEREOGIZ X > TIME OHIBI R & 72 5555
bn, BRGlZRRT 5, BOOTSTFAF v ZIZEFREEZ W L, SR
BERETE RN, MEEZRIETE R, £o, &R T 7 AF v 7 I3IR
SR E R T D720, BERBOEMIET I v 7 R OB KT IWE %
RETOHMLEND D,

2.1 55 L 5%HE

EEEB N

IWARAERF, 7 77 2F v 7 MEHBIEE S6 L0257 | IWARRER
https://www. yamamoto—ss. co. jp/sp_recycle/products/placil/, 2025/2/17 [
H

3. TTo0 - 5 E

B PE AR - FMBIRE (BIVR Excel [HARLFHAS INPUT 2] 1ZFEA)

At

TEETFIR
A : 2024457 4 31 A~8 4 2 H

33



it PRI v 7S (T8

1. 2FEEEOFN

TG & 7 HIEBIRTEAEE 7T 40kg % 10kg X 4->(A, B, C. D Z/L—)IZ
. BxRIERIIL TV,

PR AfY (FAE14) BHEY (P4 14), X61L20 (FEL14), k- K
Wo(FE14)

2. 55l
BHIZ LY THARFEAS INPUT 32 OEM = L1245,
KRB H D355 LA XL Internet O PFALEER CREM 2 HERR,

3. B &
HELR Y & LR,
BHEMIZOWTIZ., BB XFDOEEM PE/PP 72 &) EI& 23,

4. Foek - foe
T — & A AR A 22T INPUT,
%A, LAR— MEROD, FIRZ LI BEREZ1T ),

PER DRI & DFE

PERe DR

HiY :
FIZTITHECBTA~T VS EdR e T 5, EORDINEHIRHBIC I D 7
FTINT T TR EICERPZENINTEY . BEFILATEEN E 9 O ST
RV, BT EOPFEL SNTWDLN, FIGZMET DITIEE D ALFWEK
M ORE 212 OmEKE R D8 - FEREFEIX I TV,

TEFAEA
OFRIINIC 5D 5 7 Z EIE,

QKR V77 LT 7 DEE,
@GN OH &,

@HFEX A D PET A bR AR TR 44,

AREEFED LA
HiEY -
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TIVYERGEET L, FI VT REAY T LRMLTFWE, TOmKkE RS
B - PESLOREEN B Y,

FERATHE
DIEABET T DX FMEIE,
QFFH OHK L 22 DR - PEL,
@B OFERE,

® PET R FL b4,

TEZEFIE

1. ‘Mg GAWE) OFHH

PE F o — 7D~ I R—ART T v v T EHDGHTC X DR,
PET R MIVIZERED R L v o v PO L DR,

2. Y TIVIEEHER

SIMTHRE RAZHD Z B O 8 FEAR RO VR,

7] U < Aeht: - Bt A (2ke) DR,

BRMITIGN (RRET) OFME L TRV DEEIE,
FREHZ SOV TIIFHINC RS & BEE 2 BT,

3. FCEk - R
%H, LR— MEEORD, FIEZ &< BEBEE1T 9,
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2.3 FEREEL
2.3.1 FBHRIRIERR DT D— X BEHE T T AT 7 DFARRFHA e O 7 AERK,
L2 E A— B —CTHDHIAIY7 (1) (KB BAE L) IZBW T T AT v 7 FL K
FHIFRA (2[R 21T o 7o R R T,

1[aH  HEE:202447 H31 H~8 A 2 H

2FE  HK:202448 H5 H~8 H 7 H

P AR S AL, UM K

X 2.2, 2.3 1245 EIORETHN =R E 27T, ZOREHI= 2R~ — FIUNR
FEREICIVUNMX TR & L TR LD Th D, Fi-. 2.4 \ZHE%
HoFZRT, 612, K 2.5 [ZRABoEEREEE L LA LIEFE R
‘j‘o

2.2 TaR—FUNEL Y TEETHEW R
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2.4 fEEORE

2.5 B EENEEE
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(=20

DI EMITEED, FROAFHN10 kg E72D X512 L, 10 kgX4 &> ME
L., ZNENWA BB 48C- WD & Lz, K2 6-9 1y iTH%oKEDs)
Bla T,

(32.09 kg @®1.63 kg

®2.10 kg
2.6 ftEoFEo ALE

®1.01 kg ®0.76 kg

®1.52 kg @1.00 kg
2.7 3T %o B4R
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©®2.13kg @121 kg

2.8 oo CHR

®1.01 kg @1.00 kg ®0.76 kg
2.9 43T #% o D4
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(=50

HA4 (D49 & PE, PP, PET, PS, 7 /LXK, PVC, HEMICENENHE
Lizth, SHICMAE LTz, B2 10 (SR sB oM B2 R, £, &
2. 1-TICRT T AT v 7 &R - I &L - TREMC A LS R 2R Ly
2. 11-18 IZFEA B BB D AMBL A2 R T,

2.10 ¥R ORE
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F2.1 RYTF L FEHH

INGYHR NEY HE (%)
L UAR - BEESR LR 58
Fa—T7H8H TIR—RX - TF ¥ v TH 23
TREH - 55 OWE SITEE - REGE 6
BETST - R MV EaAIAS - B 14

AB-PE AB-PE AB-PE |

Fa-78 wEtt - m0Y B@mT7 Kb
/.- } ! 7 p }

CD-PE CD-PE CD-PE
Fa—78 wE - JoY BR77-F N

4211 MEEORY =F L~
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#2.2 BY oL UM

IR NEY EE(%)
BI—Hy 7 T3 —I V-
»y TR ~—HY ER »
¥y v 7| Ny PR M EY v 13
R MV VxS — - AV I 4
IS 7 AF v 7 TIRF I hT 20
@k L ANE ok 38

AB-PP
aEZAIVLA

AB-PP
R hIVEE

CD-PP

X 2.12 #pbEORY) L
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# 2.3 WU RF L UFEMHE

N ER NEY HE (%)
FRIWAF T —) -
BRI RAF a—)u 8
AETEM
hL— A - R NL— 47
FEH— b MF Ry 7« FBRERK— B 19
B SRS/ NI &/ §I 27 17
F DR ZS Ry RRRMTFL BT 4 VA 9
AB-PS
FAZFO—I -

i

X 2.13 ORI 2AF 1L
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#2.4 RIZF LT L T7XT7— NEEAHE

N ER NEY HE (%)
Typical PET &R h/v By R v 0
. BERT- . Loy o7 - BBl -
Z DDA F v ) 34
KLy e J—R « Pkl - Eih
738 FIRSy 7 « X AF Ry 63
7 4 IV LHH Ry MR VT L - AR T 4 VA 3
AB-PET

Z DD R kL

P~

CD-PET CD-PET
B 74 IVLEE
TP (AlZ= L)

X 2.14 b OR) = F LT LT X T— |k
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F£ 2.5 Al ARAEFEMSHE

INGTHE NEY HE (%)
7 4 IVAEE BET - HEEBROBET 4 VA 100
AB-AlZEE CD-AlZEE
74 IVLEE 7 4IVLEE
(A% 1Y) (A5 Y)
5t &‘, “ : = YRS "
2,15 MISHLHEDT L S AT 4 b LK
#£2.6 WERTT AT v 7O E
NS NEWY HE (%)
VA VA 99
g2H| FEARIXE 1
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# 2.1 T OMBEMEEASHE

INGYHR NEY B (%)
VETETEA| - RHAIFEDOFE OB 2 Ban
PAEH KBEDOZNERCRIAICRL « MIEE) 51
AEERT
PAZR L B EEME 49
CD-#&H#

PAZ L
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AL A A

F28ICAENKE LTS T AT v 7 OFEMMKERT, 7. 19 124
FEMEIR - HRZEIChEL, EEoRriH LR E TR,

£ 2.8 FEST AT v U DFMMEARK

i e
afg) fg) <kcg> <1]3g> (i)ﬁ G

(%) (%)

PE 1.59 | 1.73 | 1.98 | 1.71 | 17.01 17 20
PP 2.12 | 227 | 218 | 1.99 | 856 21 25
PS 1.49 | 1.48 | 1.34 | 1.29 5.6 14 16
Al7&% | 052 | 048 | 0.58 | 0.44 | 2.02 5 6
PET 2.29 2.3 1.91 | 1.89 | 8.39 21 24
PVC 0.21 | 0.39 | 028 | 023 | 1.11 3 3
PA 0.07 0 0 0 0.07 0 0
Bae 0.35 0.2 0.41 | 0.37 | 1.33 3 4
KRB 0.16 | 0.07 0 0 0.23 1 1
=3 1.2 1.16 | 1.37 | 2.31 | 6.04 15 0

&at 10 10.08 | 10.05 | 10.23 | 40.36 100 100
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s34, Ak _ mhy7 BFa1—T7%8
LR 8% BFa2—7% o kLS A
niEEM - EY e8®RTT Kb o

PET
9% 8%

B EERFO—I - EBEH m Typical PETH bJb
mbhL— BZ DR ML
nERAY— b St
shy7 B740VLE (FLIBL)
B Z DR

PVC AlZE

1%

99%
77 miEH

2.19 BFRMOTIR - HdoBH Rk CEHEI R
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BCR & R

AEIOFHEIZI VT, PET OHEHEEIMERICSH D Z &R0 T,

Ltk PET OPEHENI 2 D L 7T XF v 7 BURSEEFANE D A R T A
VBT D EMENE 50% & REFT D 2 ERREEE 72D, Eo T, Ak, PET
DREDIIEFIZEETH D,

AEE SN T-REER S BEOEL LSS R R L, T —#
X, 7T AF v 7 BRI ERRER L TV D 2004 FIZBT AR 77
DR EIR (2.9, BARWBOEY A I NVHETRREINTZ R ITHLOM
B RIRE R EE A A DAERT ) (2012 4E) TH D, [K2. 20 12 2004 4, 2012 4E,
2024 F (ARG LNTZRAERER) O 7 AT v 7lkER~T, ZO/RERICE
BHE. BETSTAF v ZRRRIZ D D PET BIIEDEIGITER L & HIcHEMm L T
D EWGTINoT,

#£29 KV TTOMLESED

PE | PP PS PET | PVC | Other | H:0, a3

%) | 0 | (%) (%) (%) (%) | Ash(%) | (%)

~N—/11 | 27.0 | 189 | 17.8 13.9 4.9 3.1 14.4 100
~N—12 | 219 | 181 | 16.0 5.2 3.8 14.3 20.8 100
~N—L3 | 236 | 22.7 | 20.4 4.8 2.8 11.6 13.9 100
N—/L4 | 298 | 20.9 | 17.7 13.8 4.9 7.0 9.9 100
) 30 23 21 11 5.0 10 - 100

(D) Z %R 6 S OEIES A HErE LT,
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100%
90%
80% 1%
70%
60%
50%
40%
30%
20%
10%

0%

24%

16%

2004 2012 2024

m PE m PP m PS PET = PVC B ZOit
[42.20 2004 4, 2012 4F, 2024 4EICIBIT HBETS T AF v 7 K
Eg =3
BET T AT v 7 ORREAL BV T 7)

B2.20 K0, FET T AF v ZHIZED S PET BIIE ORI S IXFHE & HITH
MMLTWDZ ENbroTo, PETRIIEIZ I V) A Z ViR W T T L7
VRN &, BEEICH L CERREREL L5,

PET #tA5 O FRIZIL PET AR ML DIENIT, BERRT 4 V013 B 5, MBLUIR Y
AF VL ROLOEEREN 2, BRI L DMEHRNIREETH S, £, Bas
RT AINVDTECFEHOLEONEL, S5 LDHEHAWEMEHABNCBWTHIT
RN ED G 2 5RE T D MENE L D7 ERNIREECH D, 16V, 7T AF
2 I DI BV B A T BT PET Bas © 7 4 LV DOIRTEIT K & 7 ks b
75,

ARIOFET T AF v 7 REHTIL PET R VT EEN TR 7208, ZhiZ
BET T AF v 7 OLFEICET MR EERA 2 DR TTR TS, A MK
D PET BIIRIZRZ Il CE D ickr B OND,

KNw « 74V LHEE LTO PET FIH 2T 5 2 & A RMEZE~DOHRE
B EMRERIND,

Al 7835 DIRA
ARIOMEHAEIZIB VT, AL ZBZERD T A VAT TEECTES IO TE T,
— 5T, BB O BRI ICIT TR TCoREHT Al BRONT D R ST,
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KrlZ, ©3P+Al 7855, DEEMORRPNC L % PE+PP, ®IEA T 7. DOREEEIEICIZS
< OFTHBINRD Hiiz, ZOFREERNG, Al KERD T 4 )V A EFEITHIET
HZEIFEARFEETH Y, KRR CIZTFEE LI L TAl K5 7 4 L AD
BRABNEIM LI WD, BT TAT v 7 p3EICBIT D3 E LT, Al &%
BIERFEDONEE DR IR E o7,

BET T AT v 743G LiziEn
AEIOMKAEIZI N T, BET T A F v 7 RREHIIZIEN O E PR S i,
HARG 226075 &, B8R 7 v THRIIIRMREDOMNE DA v, A MVEICIE
WRARTEERCVER DFRIEN A DT, BB T AT v Z T3 LT FREDOH T, K
R EHRIE X REZII LD E LEEZBEOEBR D2 EH LT\ 5, B\RESD
T I N YA TN R DERDOEIR TREESLEH <,

ZITCAEGE LIEETS T AT v 7 ICEENIRIEERZHEE LT, #EC
WX, FRICIRIE R IRIBE D% o> T-R ) Fua L o OF 22— 7 FH KL ONPET @ typical
R MNVEBRWZR VAR EEH LTz, #k - BIRGFEZORY 7e Lo
Fa—THFK PET OR M RARMOBREBEELRE L, ZOENORaEESL
ZLBIK 2T RERAZFEN L, ZOBBEICRIERSENAE L TV D EER
ORI HBIT 2B EELZ AV, BRIEGHAELZHE L, HEMBRELE 2.10,
2.11 2R 7, RY v’ Fa—7KONPET R ML RO B GAEITZ
NZEI13.8 g, 10.7 g LHEE S 472,

#£2.10 N7V UT a2—7 ORIKHAKEREICE ENOHEREE S

e L | REERE | REE | REE | BORE | BEEAE
ﬁ%lﬂﬂ E#E 2&;& 0,
(g) (g) (g) (%) (g)
< IR —R 26 728 830 102 2 2.0
TFx w7 12 192 470 278 3 9.2
V— 5 110 150 40 5 1.9
Z D, 19 76 150 74 1 0.7
&t 70 1106 1600 494 - 13.8

KELERADAEK L TV DEHIREE

v IX—R Fa—E— TR I X=X FRER Fa—E—
https://www.kewpie.co.jp/products/product/mayonnaise/mayonnaise/4901577
042072/, 2025/2/17 [#%

T F T IR A IATF T | I ARKESHE, BT A
https://www.kagome.co.jp/products/food/A2803/. 2025/2/17 (%

=R F BT =R TBGRHRY R X E T T — X

52




https://www.otafuku.co.jp/product/detail/?product_id=12, 2025/2/17 &

cZOM ARG, TBALAEL X OB | EBRHEE L) — X7, T AR/
. https!//www.sbfoods.co.jp/products/detail/18142 . html, 2025/2/17 [

# 2.11 PET AR RV AR OWATREHRIEIC G T o E R E &

0B L | REERE | REE | REE | BORE | BEEAE
B SRR AE \
(g) (g) (g) (%) (g)
KLy w7 | 39 897 990 93 3 3.1
BERT-1 26 286 430 144 5 7.6
BEH 36 468 540 72 - 0
ZF D, 38 950 940 0 7 0
&t 139 2601 2900 309 - 10.7

RL vy

HUVNIREIZH D kewple | FMIE#R, KLy v/ Fa—bE—KLyv 7,
BRI FE Ry
https://www.kewpie.co.jp/products/product/dressing/regular/4901577073557/
2025/2/17 %

BER 7240 -

TART R, “TTA T, BWLS, AT | pEmiEFRT. =T /&4,
https://www.ebarafoods.com/products/detail/YOC360.html, 2025/2/17 [
Z DO -

T<F, “DAoOw 500ml| FELIEHR". ¥~
https://www.yamaki.co.jp/catalog/products/index.php?id=56, 2025/2/17 (4%
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THHLDOEBENIIBINY YA I NCE 2 HAEBERET A0, LA
B o7 N® BPHED ZERLL . W LR O 7= DV TV EFK 2.12 DI
TERY LT,

# 2,12 {ERE L7230 O R

Fb SEHME | B SERME | FA SENME | FEH ENHNE| KREE
(kg) (kg) (kg) (kg) (kg)
FHBO| PE - 3.30 PP 4.00 PS 2. 60 9. 90
#AED| PE 2.50 PP 3.05 PS 2.00 | PET  2.49 10. 04
BB | PE 3.20 PP 3.91 PS 2.56 bve 0. 30 9.97
#AE@| PE 3.25 PP 3.96 PS 2.59 PA 0. 20 10. 00
#AEB| PE  3.15 PP 3.84 PS 2.51 |FEmER 9. 50
#HB® | PE 3.12 PP 3.81 PS 2.49 |Al &% 0.60 10. 02
] .
e . R
AEO| % 5.00 |, 5. 00 10. 00
1= PP
PE
o |IRE
HE®| D 100% |
A
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2.3.2 MFHEIZES B U 7 bR Iz K 2 BRI ERK

SR THEEICB T 2 40MEFET 7 2 b2 AD T D ORI E R B EHT M
MR AL Z LA HAE LT, B CRER L7 S FEDIRAFE 7 7
AF w7 EEHER 2.12) & N A v 7 RSB RAE T Db E 215 LTl
LALHE 2 3206 L. 2 OALFRIBFRIZ B W T BRI 2 BB U 72, 2y i
R TRERIZOW TR —V U E SR I,

1A H HIF: 202448 H 19 H~8 A 20 H

2 @A HEF : 202448 A 21 H~8 A 22 H

3[EH A : 202449 H3H~9 H 4 H

4181 H HEF: 202449 H 5 H~9 H 6 H

51[aH HIF: 2024429 H 17 H~9 A 18 H

6 [al A HEF : 2024429 A 19 H~9 A 20 H

71EH A : 2024410 H 1 H~10 A 2 H

8 [al A HEF : 20244510 H 3 H~10 A 4 H
FIFEIIBWTL, IS OIS NI ERIZ OV T, B LR DR
AT, BT RLR O E EREAN, A E AR OREE L & 2 AR HTHA
P EWE LR ARET S, AOIC LB LN RR T — 2%, SF 7
HEFEICTESN TWAFEIMFEEICBWNT, A% T T FTOZ AREERE
WZIERT 2 TETH D,
EAEE IRV T = V= N N N & = e
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- PRI w7 fhIC T

HEDD % L

FHEIAH FRFHA IS < B v TOVIEERBRIC & 2 MR IR VERE RS
A/ IBH19H (H) ~20H (k) / PRI v VHE T4
B A F#AZ K % 3P(PE - PP+ PS)
ARV —F—| PRI vy HEEE, A R
(5! fEREHE CA- TEENE
9:00 JFUBHRBR J OV | TR 2 R,
17
B WHeTE R0V bH D (mF L othbd A
AU wN) BRIk,
WNJFEHT, 9. 6kg
#
H10:30 KA AR A ForER
15:30 ML T Cooling Down
18:00 TEERT
813D £ 3P T ot MFILIE L A Y
e l,
B
H|8:45 T LML, 8.750, IZITALEMWMY
7 ) —F— TR, 519¢,
15:00 EERT BH O, L TT,
HIEIFH FRGR AR I 35 < v 7V IHHERRBRIC K 5 sBHR R VERCE RS
AR/ 87 I8BH21H (K) ~22H (K) / PRI v V®E T4
A FEpc k% 3P(PE - PP - PS) +PET
FARL—F—|FAI v 7 HEIE, A R
Il JUNKREE Ok ESeE
M VESEIE H CAN TEENE
8:55 kAN P ANEEE 10kg
ALRER] AFE5. 5§
#
H 14:30 T Cooling Down
18:00 TEERT
8:45 T
75 TR,
=
H|8:45 g BRimEIT, 6.330, ZITAE®Y,
FiERIE, T8lg, AK RXADDIET
11:00 BT 3,
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« A v 74 TGABR@@ A ik

FEHEH FAGH A I LS < B VB RBRIC K 2 BUEHR IR VER ERS
HEF/SET [9A3H (k) ~4H OK) / MAI v ZH T4
(G TF#ENZ X B 3P(PE « PP+ PS) +PVC/PVDC
AR —F— b AI v 7 W THE. AL a0
2
[ YEZETHE TEENE
9:00 JEEHEA BN 10kg
9:40 KA
) LR A FF5REM 205y
H
15:00 b T Cooling Down
17:00 YEERKT
9:00 BT &MWL,
930 lwpoRREHEA
; BT AT
H BRI, 8.20, IZIFAEEY,
P ElX, 451g,
PEER/K 400ml, FIEE/K (?7ml) £REL,
—IFERE@ILK
15:00 YEERKT
FEHEH FAGH A I IE S < S T iiEaRBRIC K 2 BUEHR IR VER ERS
HEE/S  9A5H (OK) ~6H (&) / PAI v 7% T3
(RGN F®AUNCZEA3PPE-PP-PS) + PA (FAmY)
FRL—FZ—| b 23 v 7B THE., HETE. UL Rl
2 SHAL (A, AA)
R EZEIEA G TEENRE
9:00 KA /Kl BN 10kg
WAL A EF6RER30%y GEHE L
) iz i 7o)
H
15:30 b T Cooling Down
18:00 YEERKT
8:30 Eic1b
; g FEHEADIZ ) o T b 5 MD D
—|9:30 it SRR L.
H
. B &L, 10.70, MELL E,
Rk BT, 365g,
11:00 YEZERT
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- N2y Z7HITTREIOO® % ik

HEHE FHRR A A (2 FE D < B TV ERRERIC K D REHR IR ERR S
H g /3Pt 9A17TH (k) ~18H (k) / PRI v 7 ¥ T
TR Fi#ANC LD 3P(PE- PP+ PS) +  FHMEL
AR —H— |FAI v 7 HFPIFEE, AL fad
2N
FRE(H YESIEH TEENE
9:00 JEHEA | i BAEEE 10kg
10:20 KA SRR . > — 2500ml
MR ORE R, FioYy—2&, v3%—X
BF 2 —TRT TR LAIHE LD
AR B ORIBBIFI Y T B IRIE IR A LT
)] BY., FEFELOBDRENS, LAND
H Y —Z500m] 23 H LI Ay S A AN X & oH
[j\‘;ﬁ‘o
MAERER AFF6RERM 105
16:30 T Cooling Down
18:00 =3
9:00 X150
-% BmlE, 9. 1270,
9:30 ki § - 5 S N
. | 9 LG K600m] & LN, Y — ADKSH?
H (N E AT OO EN & TH R,
H TR T 25Tg, MR b,
. FH DK
11:00 B A
14:00 ESf& T
Eis e FRFA I IS < Y TV EERERIC & D REHR IR E R
H e /S5 AT 9AI19H (K) ~20H (&) / PRI v ZH T8
TR Fi#ANZ LD 3P(PE PP - PS) + HAM (T IHKFE)
AR —F— |bAI v 7 WEEE A
S0
R TEENE
9:00 AR 10kg
MAERER ARF6RER50%
]
H
15:50 Cooling Down
18:00
8:30 LSBT
Em7e L,
9:00 ki
= o BRI, 9.50, TV INRE WD Y ITE
H /  HZ,
E] i
(BREEMRD DOEIE LN, 2 AKH M
)
WL, 850g, &£ THEUN.
10:00 =3
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- FZA Xy 7T TREIO® % ik

HFEHEE FERRAS (2 5 < B VB ERERIC K 2 MR IRV ER ERS
H R/ 55T 10H1H (k) ~2H OK) / MAI v 7 T
TR EPK 24tz o B —i8e Bl #5 PE/PP
AR —F— | FNAI v 7 HEEE UL A
2N Vv R I, S ERERE ADTPEK
R YEZIEH 55 TEENE
8:45 JEEHRA N = BN 9. Tokg
9:40 KA
) MERERT A RTTRERT4045
H BEXY)FE CITIERIA )5,
17:20 b T Cooling Down
20:00 YEEK T
8:45 ZBAT
57 L,
9:20 15t
EER/K500mI B, —H > 7@ & DLk,
FRimALIE, 9. 20,
- (BEfRHLDEKELT)
H
H PRI R, 498g, 7R,
. H DR
10:00 Eﬁ;
. TR
1400 Tad
16:00 YEEK T
FEIHEH FERTR A (2 L5 < B TV IHEERERIC & 2 R IR ERICERS
H IRg/ 45 10H3 (k) ~4H OK) / MAI w78 T4
ik —WRBEFEIRARKY 7T
AR —F— | PRI v 7 IEEE SR A
2N T HH REEAEEGRE. BRI AAREREE ¥ —
FREfH VEZEHH 5 TEENRE
8:40 KA ] j BENJERE 9. 64kg
7 MERER] A FT5RERHRIB05y
H Yo N@ & Ak
14:50 kT Cooling Down
17:00 VEZER T
12:30 SR BRBEA T —1712:40%175,
APt 591 BRI 25,
13:30 T
H AT, 6. 450,
H HoH 2KHICT LT ZAEE,
e ElE, 86lg, U,
14:30 BREEAE %
14:30 b
16:00 YEERKT
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AL TIEAFREE T 7 AT v 7 5RO G - LRIz I\ T g1,
B L 3OOMRIKERGT-, BB 7 AF v 7 hdK kS (PE, PP, PS, PVC, PET,
FABmLRE) BT DB C-C MEABAL, TR b7 & Okkx 72 OG0
TL. TERE CARIEL AT IR NEEI SN THfEM & 725, ZDEROAR
WIISOSFER OfRE & & BICELT D ENTHEIND, EBRICKBET 7 AT
v VBN LN OTEERK 2.2. 1 (TR, HIE 0O IEaTERA
LR D ERIOMEIC L > TRESEAR Y | PE/PP/PS HEOKK GUEID) 13kt
BRI BB FE 23 iV, PVC NaCl, 7LV 2 =7 A7RFE 7 4 v B HNETE L 7= PE/PP/PS
HEDOMIE GUEI®, ®, ®) TIEEMITD LERARROND L OO, FHEMR
NI ENbho Tz, (o TOHBHRODENT T AF » 7128V T H ORI
INNCE 2 DR BTN N S WATREME R & D, Z 5 OFEHZ DWW T, R
STy E RO B TH -T2, BB TIIEFANEL > TWnb 2
EMS . MO N RS> TWE LD EEZLND,

PET, A a o BNEENDd 77 AF v 7l onfigim GUEH <ix, #1%
oy, IR Sy, By & BISERENMEL B R R LT, PET 3B fifiE e
IZBWTT L7 XNV BFBEERT D, 26 OB FHERICKED M
ElezdblebdboEEZLND,

T 3R — MM TRFRR 21T - 723E SR O /0 fifih GREND) & AR&BIE
BRSO 3R GUEH®) TIIRE S ARMNEZR D | AiF 1L PET, 1 a U 23 F
TE LR WEUERD & D3I & ElTW D23, %31 PET, 71 v R A R D
LD LR TH - T,

e T AT v 7 OBRBECIXEEY L ERT 5, B MEIGH%RO Y T 7
ZRNOFEEEK 2.2.2 1TRT, WTHORE 20 LT-1% b BEao Kn%EG
HNTEY, WTINLE 3 BN RETRT,
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REAE o
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@3P(PE+PP+PS) 2)3P+PET (3)3P+PVC/IPVDC @3P+PA
519 g 781g 451g 3659

———

e ——— e —— —
T SCAREE

®3P+FLER ®3P+T I I FE @:BRIEPE+PP ®RET 7
257 g 850 g 438 g 8619

e—

x| 2.22 ﬁk%@ﬁ%%ﬁ
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2.3.3 MRS A LR BRI L A SRR IR VERK
T afR— MU TEMEISEN SN 5 FEOBIKE ST 5729012, B
MEEEIT -T2, JF&ERNZOREZ K 2. 2. 31TRT,

[ 2.2.3 TaR— ML TORER 21T - 721 OBk

By > TV DOVERIT VA AL = A MRS (BmRES ) 1ok
WTAT o7z, J67 3-5mm A RIHIEAE L, SIS SRR 2 f 0 I L 100
YA RITFRIE LT, et OB 2K 2. 2.4 17T, £7-. BfRiE o0& 3B
#[X2.2.5~2.2.9 1277,

b

2.2.4 ¥ttt oRlE
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4 2.2.5 itk OFREL (PE)
(EBE) Benialit (BBA) H#UE (TB) Hokialet

T

4 2.2.6 itk OFEL (PP)
(EBE) Benialit (BBA) HB#UE (TB) Hokialet
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4 2.2.7 itk OB (PS)
(EBE) Benialit (BBA) HB#UE (TB) Hokialet

4 2.2.8 it OFEL (PET)
(EBE) Benialit (BBA) HB#UE (TB) Hokialet
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X 2.2.9 ¥yp#eRitk OFE (PVC 3B X OHEEMED
(EBeAe) pweanadkl (RECA) HU#SUEE (FEY) Borialit
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2.4 HE2EDOEELD

HEL I ARG B

o FAEMENOLH/EONTKT T AT v 7 O DOFRHBIZ OV T, LLTFIZ
IS5,

® PE: LUMENB0%LL b, ENNELETH~ IR —XEOTF 2 — 7 HHN
2 BB < W

o PP:E T NRUEOUBENRDEZ ), BELT TR, HEDZ R,
BN AHET D0 7N 2FBITEZ VY, PP OF o — 7 ITITRIKFRHE
MNEEE LTz,
PS @ R¥™ FL—,
PET : 4873 63% T b 2\, Iy 70X A TF Ry 7 HEOREE % < fif

e FTo. BEROTENSS KLy o TEOIHEND VR LV H IR, HiT
20 FRITBWT, BB T ATF v ZIZE £ D PET BIE OFIG 1T IME M &
2

o AlLZFE: T4 NVLNRRETHST, BEFOMHEHOWET 1 VAN E
Thole, ALZEE 7 AV LAEFERIIHET 5 Z Lk, FIEE - BEEslic
EOTARAEETHY, BA L AL LR OBEEEENICH E L, FF
12, HEBORD]TIL AL 285 7 A LV ADRANENEIN L, 8D AL HriH 2
maEhiz,
PVC : RN T v 7,
BEM : PA Z 5 EAM GEEAI OO 2 Fenk) N¥ni 55,

7 2 FEITFBMR AR ORI ER R AR L2, RETIT—REERT T AT v 7

DALFIE ST - 38T, W FEMOLFWE O . KOFREEITUV., 7
Mz g %,
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3.1 JUNRKZF:TORES YR E 3T

BNETITAEMERDO 77 AF v 7 )3ER] 800 7 F U AEEI L, £ D 60% 03
BRI (=~ VP A7 0) SNTWD, BT 7 AF v 7 O&FILFEL R EX
HARIE. T IOV YA TNVRE EFAIVNERS D, TTATFT v 7 OHTY,
ARYVx=F Ly PE), KUY 7Ly (PP), AU AF L (PS) IIEHENEL
I EAMRBERE L OERT2HIFOBERENR RO ST b,

JUNRKRZFTIE, PE, PP, PS 28R, ML L7-RICT TV 27 T v h—IT&A
TAHTat ADBEELITo TS, ZOFav ALY BT T AF v 7 & 5k
LRI BT D 2 ENTES, LvL, 207 akxicBnT, KUk
=)L (PVC), R UL =1 F > (PVDC) 2NREET D & HEFE Ay MM FEA R 7y
ERISE L., BB E AR T Do = OBEOIEFZI DI LARL oy DYER T B
ERIFTZENRHLNE RS> TS, £z, BRI, R =F L
TV 7% Z—1 (PET) BNEEIZIBET D ET L7 XIS BEHERN KEICAE
AL, B RIEE ORE 72 EICEE, HEFE L, PAZET 52 LT b, SHIT, WM
BOMBER O BRENIHEY & U CIHEAET D L HRB O TRRIZ I\ Tl
PACDERE 72D, o T, INDDEEFBILAEMSCHNVAR UV BEE EET D &
EHIT, ZNHDERMOMBIN ML 725,

A2 ClL. PE. PP, PS. PVC. PVDC 72 E DMFED 75 A F v 7 54y DMETE L
72iE, MOYZ B NaCl Z N U723 EHZ W T, BRI OBIRICE £
LIEF LB, TR R R OB D SRR DT AT - T2s 0T ik E L
T, HOE XTI, ROV (FTIR) 78 KOy SeikaBRE L7, $EZ. H
PEDOEWFEEE LT, 7 b U E WIS SE R DR IRIED 55
MriEa2 B3 Uiz, ZOFETIE, ClL WlE XANES A7 ML EJIET 5 2 &
T, HRENAHROEHRS Th D), TR DTS Td 2 02D 5mr 35
THZENRTZXD,
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3.2 ABFEMIKD AT FIE

OFEE KL OFREL O 5 Hr Tk

F3.2. 112, REETHWEOMFEL, BoREHRICOVWTHFL L,
FORITEOE X BOPEIC LD . BER, KT ICB W TH EEICHNE
THZENTEDL, fAvrua~x b IT 70— 1314 DERITENT
W5, Elo, ARERERILEWRE, C-Cl G Ex AT D3I 20 TIEL NR
FTIR 72 CIC K VBALCT D ENRTE D, —FH, AFETIE, FiEOHE W
TFTHEE LT, v rnm ba U E vz C1 K BRI XANES HEIC L0 . A%
R/ ERIE R A OB 2 RS LT 5 LN TE T,

#£03.2.1 KHESNTHE
Sy RT FFI AREFEETORHE =
WO X BRI | B X BOSHTIC X | EEEEOEE | BIE., Ak
HILHEDEM « THE &b
A F v~ | KHEA 4 O | WA 427 | ik OKR) #R
777 14— it - EE EOER Ft
NMR ClFEDRE R AL A | HEFE Rk sy b5 | 'H, “C-NMR
~7 kv IREEDARIA
FTIR C—Cl 5. C=OFE5A | VAR UBEHED | Apkimih o b
72 EOREIREN A | FE & B VR v BRFE D
7 kv E
Raman Raman Hz#Eh D541 IRACINFE D 43 HT K% D 5y
Hr
HAI a~< s 7 | ALFE DR E A R o R AL
Z 7B BT KFDOFRIE
HAIa~< s7 | fLFWEOEE A R o R AL
77 4— KB DE &
vrrznm hay | XA RV | iR oLk E
T ST
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TV BB D ST I TR AR VA AR U T2 FTIR 0 k&2 FHwWic, ZOFE
TlE, FFEDO VA= VEES (C=0) LV, WMAaHDOINVEKR U BEEERET D

ZEMTE D,

QLR THE b = M O FWE O o Hr K ONFEE . L R5)

FEERIT1E

3.2.1 w0k X ﬁciémi\ﬁ

% 3.2.1 H%T/\ffij B RSB X RSN EE (Supermini200)

EEARE WEOEGOE XN (WDXRF)  Hi® eHE oM : 0~U
JIR : Pd #—4 > b (200 W)

725 2000 X ARAE . 12 FUBASHAKE, 3 ffdh s HLk,

SriefEds © LiF(200) ;

A« v FL—a VEHIE (SO TR 7 m —RILHIRHECE

FER T

O e ZER (14 3.2.2)

© FTEOFEMRIK LR VICHRIE

@ BEAL, HEERNF—ZHEE

@ ZEEICHE

® X HRFREIC L0 8 X B EHIE

HEARTEE O WE DBRIZITIEE (X BRHE) 1T~V U AT A il S e, [E
REABIORE DB, BIEH A2 EZEHER, b LI U AT AfiE T TT-
7
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3.2.2 ke

B OER

TRIARTUREH O HEFERCSr D AT I, BEMERURL 2 - W TR ERR 2 AER L 72, k1
K (Fr V) ICERD |-ZunFd s 2o 2RML, EHEREE L, =
DEEDOEHRILE 2B 2 T-BE O TR OFE X BROFRE IXRE & I HAIERICH
HT EEMER LT,

.22 A Frvru~ s TT77 40—

KHEFE T 7 AF v 7 i & By iR U CAS T2 AE Gl O B b A 4> ORI
AFvrma~w N7 7 44—k ViTol, KEETHWEAA Y7~ TT
TIEE O E K 3. 2. 2 1T,

N

3.223 A A v ru~ b ro7EE (Vo7 Ly —ER)

WHEEEIL ) T Lo —FKTHY ., 7T A% 1-524A, IA-G ZHV, £
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AR T ATy ariR— BT LERM L7 —Z 0 (7 e~ b
Ry Z) THERENTWD, WHHKIZZ ZVEke 2-7 3 /-2-(E FaXv 2T
W)-1,3-7 H/\//Z]‘“—/D@{E EAREREERH LR, Kk &stv >y v
#t (Shodex) 71 ka—Lilft-7-, ZDOHFETIEL., Cl A 42 ORHREARN
10 ppn FRELL T THY | HERS EETE D,

(https://www. shodex. com/ja/dc/07/06/01. html)

EARR
aé«szf > 7 ARG PU-2089P1us
TEIEAE : C0O-2067Plus A A2 H T b 1-524A, TA-G
K28 Shodex CD-200
VAl 2.5 M 7 2 VEE+2.3 mM 2-7 X/ -2-(kB Raefx v A F/)-1,3-7 m X
VYA VIRA KSR
Wi 1.2 mL/min
- PIEHIPH  0~600mS/m - JREEFHET OFF, 30~50C (1"CAT v )
- BILME 1 MPa - BARE 2.5ul
« LARVA 0, 0.1, 0.25, 1, 1.5, 2, 3. 6 sec
T — ZALERES Shimadzu 7 2~ hs3v 2 CR-8

L

3.2.3 FTIR
ERR TR D B VIR /E&*ﬁf; k DAHTITIL FTIR 2 -,

[43.2.4 FTIR ZyJedEf@ (B ARSLH FT/IR-430)
YR EEEEE T X v 7 R
B e - TGS, MCT
Rkt FiaikE, ERREE (1.0 mm)  KBr 2K
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3.2.4 Raman 43

3.2.5 L —H%—TF < 4taEE (Nanof inder30)
HERBEM L —— T~ et
Jihi L —H—: 532 nm
M) 01,60 mW (B 50 mW HY 7))
L—H#—ZAKy hE : 600 nm

74



3.2.5 fEREBE
3.2.5.1 Wy REELD AT
AR LB

et DFEFOEE X BT OFERZ X 3.3. 1~[X 3. 3.5 TR, £/, Z
NHDOSDER (BWHE) R4 3.3. 1177, WTFRoREHZBW TS,
ARy & LT Fe, Ti, Ca, K, Si, Al O —27 HRICHE SN, 2 b
IIEDSI TR TIRA LIRS 5,

RSB OFRER SO E— IOV TERTAE, RUxF L (PE).
RY 7’y (PP), RKUZAFLY PS), RIVZF LT LTI7HT—h
(PET) ROBIGEHZIB W T H, WESRE S, Ziud, FEEE R
IZBWTH, WMEBOHBERSNDEEN TV D AREMENRH L Z L, FH2E TR
7o AR TRIC W T, R RG2S RICHY BRIT 72> T2 ATREEN &
%o —Ji. PVC RABHIBWCITt X RRaRE N E < . HHFBEENIEFITE
T E DR STz,

—J7. BREERTIT OV TIE, PS RakEH T 0.04 mol% &R S, PE, PP,
PVC, PET &2 TlZ 0.02 mol%bLA F & 72~ 7=,

HIAXRA T EESFo—b Rigaku
4 Pr-Sn02 1% load2 274)l _Pr-Sn02 1% loa_1 2024-11-26 14:14
10 x0.05 x3.0 x0.5 x2.0 x0.3 x0.2 x0.7 x0.5 x0.08 : x|0.06 q x0.1
’ = = <
3 7 = : g u | N
08 & ¢ ¢ L [
g g »
* b &
0.6 o 2
| o
# <
& g
o 04 «
< i
0.2
i
0.0+ o o L B L s e I e e e i e B L B
14 17 44 46 49 52 64 67 74 71 88 91 108 110 142 145 3739 45 47 7375
Heavy(1) Ca-KA K -KA Cl-KA S KA P -KA Si-KA Al-KA Mg-KA Na-KA F —KA (deg)
x1.0
50
b
407 5|5
9
<
b
3.0 \‘L%
[
i e N
§ 2.0 =
x ¥ $
£ < i
g ¥
1.07] N L =
w
T e L B e B B I e e BNy e o ey o
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Heavy 26 i E(deg)
Rigakwu

¥ 3.3.1 ARY=xF L (PE) ZREOHIEXHE AT L
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HIXIRDHT EEIFr—b Rigaku
¥ Pr-Sn02 1% load2 274)V _Pr-Sn02 1% loa 3 2024-11-26 14:27
1 x0.06 x2.0 x0.4 x0.7 x0.2 x0.2 x2.0 x0.6 x0.1 x0.09 x0.08
: - = <
7 5 $
08 & {.13 T
s [
* Y
0.6 8 é ;
i < @
@ 0.4 &
v ]
\
0.2 W
00 L e e B B o o e L e e e L e B L e e LI i m e b
14 17 44 46 49 52 64 67 4 11 88 91 108 110 142 145 37 39 45 47 7375
Heavy(1) Ca-KA K -KA CI-KA S -KA P -KA Si-KA Al-KA Mg-KA Na-KA F —KA (deg)
x1.0
=
=E
601 g
5
S
<
¥
407 N E
i Al
bl
&
X 207
<
¥
i
[T e B A e e LRSS LA I e e e
10 15 20 25 30 35 40 45 50 55 60 65 70 80 85 90
Heavy 26 f5%(deg)
Rigalkwu

3.3.2 RUxZF L7 L 7XT—hF (PET) RiAEOEK X AT L

HIEXERIHT EHESHFr—b Rigaku
¥ Pr-Sn02 1% load2 774)b_Pr-Sn02 1% loa 2 2024-11-26 14:21
10 x0.06 x2.0 x0.6 x2.0 x0.3 x0.2 x2.0 x2.0 x0.1 x0.08 x0.1
: - = <
3 | & : s
; - o < T
08 o $ g @ o
o 1
i T o & 1
0.6 S l g ;
m ‘ <
£4
§ 0.4 o
X ! 2
4
0.2 ®
<
0.0 T s B TR LA B e e e g W L L i B B e e SR
14 17 44 46 49 52 64 67 74T 88 91 108 110 142 145 3739 45 47 7375
Heavy(1) Ca—KA K -KA CI-KA S -KA P -KA Si-KA Al-KA Mg-KA Na-KA F —KA (deg)
x1.0
50 p -
2 $
£| =
401 3
<
< <
3.0 ) \é ¥
B o N
£ .0
X s o
1 x
© 1
1.07 b =
0.0 T T L e e o e o e O B A o o B i A S i i
10 15 20 25 30 35 40 45 50 55 60 65 70 80 85 90
Heavy 26 & (deg)
Rigakwu

3.3.3 ARUTFmt' Ly (PP) ZRakElod i X AT kv
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HIXERAHT EESHFo—b Rigaku
¥ Pr-Sn02 1% load2 774)l_Pr-Sn02_1% loa 4 2024-11-26 14:34
1.0 x0.06 x2.0 x1.0 x0.9 x0.5 x0.3 x5.0 x0.6 x0.2 x0.09 x0.1
: e 5 $ < $
o T < < I
£ 5 [} I 2 < g
081 & q‘T : $ i
0.6 % ' !
w |
@
o 0.4
x
02 \MN
0.0 LI e s o e o I LA B e e e e e s o —TTT T T T
14 17 44 46 49 52 64 67 74 77 88 9 108110 142 145 3739 4547 7375
Heavy(1) Ca-KA K -KA Cl-KA S KA P -KA Si-KA AlI-KA Mg-KA Na-KA F —KA (deg)
x1.0
4.0 =
3.0 RIS
1S
%
] <
g 207 ; “ $
% i
b -
107 2 g
fd [=
[T e e B I o L B S 555 T AL e o e i o
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Heavy 2 6 FE(deg)
Rigaku
§‘ N PRV Y °
B 3.3.4 AYURFLY (PS) ZilBtowI XART b
HIXIRD T EESHFr—+ Rigaku

| 8% Pr-Sn02 1% load2

774)b _Pr-Sn02 1% loa 5

2024-11-26 14:41

X 3.3.5 RU{r=,1 (PVC)

77

pp— x0.8 x0.5 x8.0 x0.3 x0.2 x0.7 x2.0 x0.08 x0.09 x0.09
’ = - < <
5 | &8 | % . 3 \
— o 172}
08 ped ¥ “
@ W
o T | <
0.6 Ol x X
l i
B <
@
@ 0.4
x
0.2
0.0+ T HHT1T LI B e e e e e L e e e e e e e o e e e e e T L e
14 17 44 46 49 52 64 67 74T 88 91 108 110 142 145 3739 45 47 7375
Heavy(1) Ca-KA K -KA CI-KA S KA P -KA Si-KA Al-KA Mg-KA Na-KA F —KA (deg)
x1.0
4.0
c |g
2 |2l
£
<3
307 b4
<
X
;2
% 207 0
¥ @
x X
1.0 &=
00 }.,.‘,.WWJ\*M,‘,.,
10 15 20 45 50 55 60 65 70 75 80
Heavy 2 9 ﬁ&(deg)
Rigakwu

RBFHOEA XA L



#* 3.3.1 HHEMAEPTICEENLcREOMBE L ER (WH) /R
%57 PE PET PP PS PVC
Al 0.278 0. 3380 0.8410 0.4019 0. 7993
Mass% 0. 161 0.195 0. 487 0. 231 0.463
Si 0. 485 0. 7889 1. 3925 3. 2823 0. 4553
0. 226 0. 367 0. 657 1.53 0.214
S 0. 136 0.1213 0. 2821 0.1209
0.0186 0.0171 0. 0406 0.0168
K 0. 208 0.2177 0. 3299 0. 6292 0.2044
0. 0330 0. 0327 0. 0543 0.105 0. 0351
Ca 1. 655 0. 8807 1. 4246 1. 0277 0.5078
0. 144 0. 0652 0.127 0. 0972 0. 0476
Ti 3. 8978 0. 4082 3. 7891
1.23 0.128 1. 19
Fe 0. 287 0.1951 0.6225 1.1723 0.2109
0. 0131 0. 0085 0. 0342 0. 0564 0.0115
7n 0. 499 1. 8047
0. 0064 0. 0284

BB A0 XARGRET

TB: EES (AL massh)
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3.2.5.2 Jifbts DR IH O MR
7 3.3.3 LBt SFEoITEER GUEHO~®)

i M| BB i
3P PET PVC | FA
EE Q15C | g/’ JIS K 2249-1|0.8374 |0.8560 |0.8237 | 0.8189
ik Uy C 7S K 2269 | 100 | 7125 [ —27.5 [ —25.0
RtpR % | gk 99702 0.02 | 0.08 | 0.03 | 0.03
N % | 1S K 2275-1] 0.8 0.1 0.1 0.3
DIRGIL @30C] /e | s Kk 2283 | 1.351 | 1481 | 1.187 | 1.082
DR @0C) o/s | JIs K 2283 | 1.046 | 1.130 | 0.9268 | 0.9074
WIRLIE @T5°C 2/ JIS K 2283 |0.7928 |0.8496 |0.7183 | 0.6601
i mgKOH/g | JIS K 2501 | 8.26 | 34.6 | 8.02 | 7.72
it 3557 BlHppm | 1S K 2541-6) 25 37 31 55
BRI BREY% | JISK 2609 | 0.16 | 0.14 | 0.089 | 0.093
e B9 CHO ==2 0y 0 | g7 | 0.9 0.9
o B Hppm | yop 779 500 590 | 1700 | 1200
(mod. )

al/) L ng/ke P 501 g 1R |1 AR | 1 R
/(\\/)ﬂ—yle ng/kg P 501 1A |1 ARG |1 AR | 1 AR
£ (Fe) mg/kg | IP 501 22 2 7 3
IS A% sk 2601 | 0.8 0.1 0.2 0.4
i(ﬁﬁﬁl LU |me/ke | JIS K 2601 | 34 126 307 84
;)k T T1S K 2265 1/0°CATE [0 [0°CHRE | 0CHE
FEIA C ASTM E659 256 | 257 248 249
SRR | JIS K 2280-5[ 32.9 | 31.3 | 32.9 | 31.9
TR I8 PR J/g JIS K 2279 |44, 350 | 43,260 |44, 750 | 44,530
(Hcéapﬁi) VR | C JIS K 2288 —38 —5 —26 —21
AN JErR=N)

K5 BE% | j1s K 2272 | 0. 001 0%%1 0%%1 0. 005
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i

AR IE H BT o o e P ey Y v
=
ARETER JIS K
Mg |C 0.5  67.0  [53.0  149.5 9954
5% C o lozo 8.5 5.5  83.0
10% C  lero 1255 [116.0  [109.0
20% C lists 35 1325 [128.5
30% C hars 485 [46.0  [140.5
40% C lso.0 620 [156.0 [149.0
50% C 8o [188.0 [173.0 |165.0
60% C o bios B22.0 boao o5
70% C 515 k500 B36.5 31,0
80% C boro bsso 665 640
90% C 3230 B18.0 [297.5 P94.0
95% C bues | 317.5  [314.0
R C b0 | 336.5  [328.0
oL 351.3 | -
(e SN 94.0 | -
SRR FR%, o | 96.5  97.0
AiE | Rl - 1.5 1.5
WK | R - 2.0 1.5
B IR JIS K
IBP~ HE%|L. 0 1.5 2.5 3.0 2254
0C |
Zgg&z BRPls 5 Bas  B6.5 MLO
égg%z HEPPE. 5 8.0 [29.0 5.5
ggg;; BP0 0 koo k25 R2.0
?Oocu wH% 0 hs0 b5 8.5
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#3.3.4 MERBOFEIIRIR GLBGO~®)

e . . i
15 H AT WIS EEORR] 7L TR [
#%35 | PE/PP

I @15°C g/cm’ JIS K 2249-1(0.8280 0.8191 [0.7935 [0. 8309
I C 1S K 2069 | 0% 0 [225 [725.0 |-2T.5
G A BE% |15 K 2270-200.03  0.02 .02  [0.07

I\ 73 5.0
K53 A% | s K 2275-10.00 0,05 0.00 0.3
IRE @0C b JIS K 2283 [0.9911 [1.203 [1.264 |1.176
HREEL @50°C mm’/s JIS K 2283 [0.7895 (0.9394 [0.9892 [0.9207
DIREE @15C | JIS K 2283 [0.6110 0.7616 [0.7586 [0.7096
Al mgKOH/g | JIS K 2501 [1.99 8.98  8.48  [30.8
B s 57 BlHEppn | 715 K 2541-6[24 06 03 76
i =YAN )
IR FEo JIS K 2609 .11 .12 0. 33 0. 12
e 0 BUE% [ CHO =—=2 )y g 1.1 2.4
T BifEppm | yop 779 480 1380 270 3500

(mod. )

=y (Ni) I ST ST ST ST

mg/kg IP 501

STV W) | mg/kg | 1p g0t |U R VORI TR TR

# (Fe) mg/kg IP 501 ST ST NI ST
NGUAN 73 5.0

IS Y JIS K 2601 [0.025 0.1 0.025 .55

i%’“?'l)ﬁ? (NaCl & U | pg/ke JIS K 2601 |12 N 18 856

CIPE C 118 K 2265_19(:51% 0°C AR [0 C AT pcﬂ%
_ it i

FEK R C ASTM E659 261 233 226 240

R IDZ = - JIS K 2280-528.6  [35.6 48. 3 33. 1

RN

FEFE R J/g JIS K 2279 144,600 145,010 45,580 143,810

Egﬁi =Y C JIS K 2288 —11 —20 —8 —10

(CFPP)

K53 &% 0.001 [0.001

JIS K 2272 (0. 003 St ey 0. 005
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RIERIE H WAL Ry ”@%l/:??—&% I S % )
PE/PP v

7 JIS K
pege HIER | C a0 6.5 52. 5 53.5 | 9954

5% C horo |uzo 93.5 98. 0

10% C he2o |ioas 111.5 115.0

20% C lisso |55 133.0 131. 0

30% C 2o |is0.0 150. 5 144. 0

40% C lurs 575 174. 0 156. 0

50% C 55 fisLo 200. 0 179.0

60% C e Biso 025. 0 015. 0

70% C bias bsis 044. 5 042. 0

80% C bso0 so.s 266. 0 069. 5

90% C bsro Bos.s 094. 0 306. 0

%% 1C bi7o b2 319. 5 -

I R 333.5 -

s C L - - 324. 5

ARl - - 94. 0

iif\%ﬂj HHE%ls 0 9.0 98. 0 -

PR %), 1.0 1.0 -

eSS U 0.0 1.0 -
gOs JIS K
fgse IBP~ | &%l 5 1.0 2.0 2.0 9954

0C |

Zg;(: D6 0 35,5 30. 0 37. 0

éggz wiPlhr 0 7o 30.5 26.5

388’5 D5 bas 08.5 03.0

To‘cu #%g 12.0 9.0 11.5
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3.2.5.3 ML DA D ITHRE T

KRIBINOFET T AT v 7 B LR bV ARGH GRUEK®) oHEt X ##
A2 MVEIX 3.3.6 1277, Cl, S OHEAREY— 7 KNS Ofuh7 e — 27 »n
B S =0, HAGRT O RSN TEU S - RS> (Ca, K, Fe, Ti)
R SN o T, ABFFECHEA L2830t X EE T, chboxk
ORMHRAIE 1-10 ppm FEETH Y, D7 b, b LINDDOITHEMRAL
TV LTHE ppm L FDO L~V ThHEEZLND, B fRmE I, B
TIAFy ITHIZEEND B TR BRI TRIE LT, GEISI TR
bt %, ZOBRICBWT, EoRWER. BERSITEE I 774
ZHRFT D, FEERIC, BSREBRKO U T 7 ZNOEBIIIZEOLE, Hik
oy Sz (13,5 FRIEOSHr) [ CEEl3%,)

— ). AEROERIT, BOERRICBWTERT P Eakl LT,
IR T O SRR EWICEH S ., &b, bz LTk icii
AT %, HALKFDEET AT b ETIcA T T AL LCHEH &N 5, B
ELTIE, HSX S0, & LTRIbENTt2, MEZICH{EREHIRINS LD &5
Zbivh,

HAXRS T EESTTFr—F Rigaku
2
10 x0.4 . x0.2 x0.5 x30.0 x0.3 x0.08 x0.2 x0.07 x0.06 x0.04 x0.06
V 3 3
= <
0.8 ¥ g
% I (‘5
06 o ,\“
<
g ¥
& 04 n
X
02
0.0 T T e T T T e T T e e e e e
14 17 44 46 49 52 64 6 74 T/ 88 91 108110 142145 37 30 45 47 7375
Heaw(l)  Ca-KA K -KA CI-KA S KA P KA Si-KA AI-KA Me-KA Na-KA F -KA (deg)

N
g

pton
Pd-KA |

q
~Pd-KA-Compts

X #R38E

X T
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Heavy 26 fAfE(de)

X 3.3.6 KRERIOFET T AT v 7 m#BGR L CEONZARKE GUE®)
DHEIE X BRART R L
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B, Bk THEOC, A F T u~w NI T T 0 —TIRM LB ISR A A
> (S07) DIRERH ST,

BET T AF v 7 B E - E LTe el A & 7 HIc AT D BRITIE, FFIZ Pb,
As, Hg NZBEWVE L7201 ppm BLFICHIHIT 2 LENH D, b DRI
S X RN IR S e o 23, BRHIBA LY WL TH D,
(Pb). B (As) ITF WS HTEE (AAS) THMr L. MHBR T&H 5 100 ppb
K DAL CTH - 7=, —J7, Hg OIREEIT UOPI3S DS ETHH L, 8.1 ppb &K
WO, TALDDORE LG | HEEEIOE A I OV TS LY )
7 IITYV AT INVKASHEMET D TETH D, 4%, [CP-0ES 2LV
INODOEMMELE ERETHYVAT LERETHTFETH 5,

# 3.3.2 HABOIZE £ D BEWE O E B H
No. HH Hifr | HRBRAE | BR
1. # (Pb) | mass ppb AAS 100 A
2. b (As)| mass ppb AAS 100 Al
3. K$R (Hg)| mass ppb| UOP 938 8.1

RY=x=FLr (PE) /AU 7TmrbE Ly (PP) /ARUZXFLr (PS) (BLF 3P

BEEWET) IRV e =1 (PVC) Z RN L 72 EG iR U 7o Az i Rk
FREQ) . KT A 1 IR E iR U 7= A plielel GRUBHD) o X #re
W T —# %X 3.3.7, [X3.3.81Z/”7, [AERICHEFRRSy. Mk sy 238l
ENT=M. Ca, K72 EOERERRSY. Fe, Ti 72 EOBEBERBRDY 72 E1dmH S
IRho T,

BREARMBE GBI DO~®) ([2oW T, 36 X oW L v Ef Uik 5
2 3.3. 91T, WLy, BEREIZIB W T, WIS, RIS, %
oo #HRImLTBy, Ait24 V7 VoF—2 &1, 9. 3Pk
B R - HE L 7230BHZ B W T H W 471213 800 ppm F2 B D HE S AL 47 A3
HEniz, F2ETHRAL T, RERHIOFET T AT v 7 ilEHRIKE, KR
DERARIZHEDNTHI LT, & LT (56 L5 ZHWTHEORBAE
IZTTNDE, ZOTRICBWT, MEGABIENREL O LEEZ LN
Ho o T, Ba—vwrmI—ICXVBEREAMIBLRITE -T2, B L
<, |RREDGOERNBRD S TBIRICB W T HIEENE TV 2 AlRENE
MET B D, 3P REHRIRIZIWNT, TRy, BRI LR DI1T0E-> TR
TREED D3 DD B BT,
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3P #UBHZ PET 2 ININEUEF Tl M1 0128\ T, B A IR BE S BEIRNER
BHRARIZEATHOE L T e, PET BB TR 233 AL TV BT
DNWTIEASBMRF T2 TETH D, ZOREHIBWTEH, WIS
BRI 372 DI SN THE R I E M T L,

3P AEHZ PVC ZININT 2 &, RERBDIRENRZ L EML, #IHIE 5 Tl
4500 ppm IZH o7z, DK%, ], B S TIHERRSEENE L KT
L72h, w%pm&f@VAw B BE-oT-, o T, AR BIEFEMR S
ZRET HDITIE, B MATCRET 2 TRAARAIRTH S,

%ﬁﬂ_f4ﬂ/ﬁﬁ%%ﬁﬂé@k%éK%WT%\EW%¢@E%%A
TEEEASHIIN L, Z OB 1L PVC HMNEEHI TR, i, %%mAfﬁw
L7=b DD, 500 ppm LA EDORE L 72 o7z, FiEe A vl Rma 1Tl
DEENRNTZH, ZO LD BRIEFREMOHRIZONTEKRE S J‘B‘a;ﬂ‘?‘é%
EThD, 2B, Yr7nu bt s fAvic XAFS JlE T, HikO R
AERORY T I R7 4 VATIEMEOHEEZENBREINTEY ., Z0REIZo
mf%@%ﬁé%ﬁfhéo%%m%&@(&4 DY A=R =T &

W2 X BREL DT I TIRR B,

AREFFETIT, HERKMEE LT, AW Ay s y—2
500 mL ; NaCl 15 g) % 3PRREHIHIM L7=2MiEER Lz GRBI®), Z ok
KTIX, BRIV T, NaCl 2AMEFRINCRIG L, BHEEE Y & AR T
BEMEICOWTHE L-, ZOFE. M 3.3.910 7T X912, HERSOEE I
3P B L FIFLE TH Y . NaCl ORI AR O FE AT E D2z F 5
LW Z ERbholc, ZOHE, BT 5512, EiEE L TRIEMIZE R
INbHEBZLND,

T =T AEFRIMUZREHZB W TS, A O R i I3 8
ZhHz kot GUEO),

et o R — PN L 0 #BHETEV 230 R & LT @Bk &
%%Lk%ﬁ%%%btém@(ﬁﬂC»,&Uﬁg%ﬁﬂﬂg%%ﬂtim
W GUE®) IZ oW CTHRBEEZTER L7z, B T, YMIHIBSICRBT 25
R4S EE 7S 1000 ppm FTVME & 72 o 724, ARy, AR Sy TIEaE L < R
MNMET L. ¥Rlc, BEIRESICBWTIZ 10 ppm A FORBE L o7, —J7. 1%
FTIE, mOERESREN G, FH, BRSBTS 1000 ppm 2L E
DIRE L Tp T,

HL®F%#E B3 < IALIBFEOFTERICB W T, RHME 2 i+ 5 2

R RE AR ST D 2 ENEIES T, A%, Zfiofii i 7%
%I&%%ﬁ\%ﬁﬁékk_;w\&\ﬁw)%4aw@nxk%ﬁ%<ﬁ
WCTExDHLEEZLND,
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By

3.3.8 T A m RN E B LTI DAL AR GUBH@) oot X

EIXIRDHT EESHFr—b Rigaku
| Bt 774)L 2024 1031 1500 2024-10-31 15:00
10 x0.3 x0.2 x0.5 x20.0 x0.2 x0.02 x0.04 x0.02 x0.02 x0.02 x0.02
[ E |
3 <
08 ; <
061
u
& I
= 04 e
o '
027
PO, . IS U SN | | U S Y S I (N NN
%17 44 46 49 52 64 67 74 71 88 9 108110 142145 37 39 45 47 7375
Heavy(1) Ca—KA K -KA CI-KA S-KA P KA Si-KA Al-KA Me-KA Na-KA F -KA (deg)
x100
20
£5[8
£l
S
157 S
<
-
-
a
107 !
]
&
x
05|
B R o A T Tt e LA B s i i s B B
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Heavy 20 £ (deg)
Rigakwu

3.3.7 PVCIRAGEIZ BN L TR LA GUEQ) DEt X #i A

BRASZ BV
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o
~7 b
BRI EMSHFv—b Rigaku
e 274)b 2024 1031_1507 2024-10-31 15:07
10 x0.4 IJ x0.2 : x0.5 x9.0 x0.3 x0.04 x0.1 x0.03 x0.03 x0.02 x0.02
' g
V [ 2 2
0.8 i
. T f
0.6 * J
# ¥ | v
@ X
@ 047 |
x
0.2 \
00T T T T T T T T T T T T T e NGBS L L S B e e e e e s T
14 17 44 46 49 52 64 67 477 88 91 108 110 142 145 3739 45 47 7375
Heavy(1) Ca-KA K -KA CI-KA S KA P -KA Si-KA Al-KA Mg-KA Na—-KA F -KA (deg)
x10.0
20
5
1.57 @
3
g
# 107 !
®
&
x
057
(0T e B L o A A e S
10 15 20 30 40 50 70 5 80 85 90
Heavy 26 4 fE(deg)
Rigalku



- M OHE R B/ ppn

7000

6000

5000

4000

3000

2000

1000

PE/
PP/
PS

1

m 1A

= A

m A

PE/
PP/
PS
+PET

2

PE/
PP/
PS
+PVC

PE/
PP/
PS
+PA

PE/
PP/
PS
+NacCl

3 4 5

HEO HEQ HNO  HEO BEG

FiER

PE/
PP/
PS
+7)3

74k e HIYE S

6 7 8
afle HEo o HEe

B 3.3.9 BREARMICEENDEBEMSDOE
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AFx v rua< b T7T77 4=\ L DEMA A DEE

X 3.3. 9 1Z/R L=k 91T, BV L CEZARIMOAE 24 BiKicoW T,
WRRDYOREZERT DI ENTE N, 46 XBROIrcix, BRIy ok
FICREIZOW T OEHITHE DALV, AR OHRIX, RILKF(LEWITE
WT, R%REEELAREET 200 (AEERESR) . & LI, B4
R B H—HFAr (Na', K| N2 E) EFHEMEM LRy A
Frv (ERIER) ELTIFELTWD, 0o b, BERIERIIA A 7o
v T T 74XV T A ENRTE D, £ T, 24 BIKEET X ToR
Bla A d v ra~ 7T 7 0 —ThiT Lz,

WTNOREHZEB W T, ClImBEINAE—7NE LIRS L IIH
ST, HEWA A & UTHIET D AlEEERNMERN 2 &R S 7,

NMR 12 & % 0T

RIS E TN D HEHERDIL SCI-NMR IZ L 0 EMESHTTHZENnTE S, K
3.3.10 12, REHRIA® (PVC 2GBTS T AF v 7 b OAR) ([22WnW T,
B bIEBERDDENLVYIE S D NMR 227 kL& Rd, Cl-Z 5L LTl
E L7286, NaCl (345 ppm (2S5 (¥ 3.3.10 (k). AERESRLLS
NI BIIN S D, Los L, AR CTHIE L7 3UEHR (A TIEIR e v
— 73RN o7 (K3.3.10 (F))s ZDZ EITHONWT, LAFOBANZE
Fons,

* CI-NMR /U EE DME W=D . B IAR@ T & £ D 4500 ppm FREE D MR FR A
NERETE 2o T,

c HEHIFEROREI T, N\MR A7 hATIET7 r— =07 L3 <, BHE
RE—I7 BELNRo T,

BB, BEROEZREEWIIT o — R=r 7 LIt <, AERERICH~
THRIEHINLT WV, #-o T, EREOME THRIE IR o 72D, REHRAEH
B DB EN TR D o T ATREMEAS B VN,
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iM Ww\ M W\

3.3.10 PCI-NMR A~ kL
() #EHERUEE (NaCl)
(F) R
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FTIR |2 L AR OB VARV EKE, SHFE AW

. SER— IEhEE
o TeweERE)
EAEY (EN)
- N\
1 B
C-H C-H CH
4000 3500 3000 2500 2000 1500 1000 500400

X 3.3.11 HFERTTAF v 7 OFMIEE)

e T AT 7 EGrE - A X0 15 ST ARG O LIRS 1R FTIR (12
FOBETT 22N TE D, HBOFFHERKEREDF T LR L
L. ¥FlZ, TV 7 XNROLEREFRI EOINARX VNV EFT L5051, *t
IS % C=0 #5 G OARMEIL TOENMOARE S Em <. BERSEMW - E&T 5
TEMTED, HKEE TR O LT, Lambert-Beer DERINS, B LR
VOB IRT 5 LN TE D,

4 3. 3. 11 |[Z &R E REZ DO IRENIRAE O WIS 2 7~ 9, ARk Tl C-HZAA
RE), C-HHMEREINFEITH DM, HWEEAHLEW T C-Cl [HfEIREE 2 H
BT 5, £, RILKFDB{LSINT-HAI1TIE, B Rae¥x i (0-H), ZAR
=V (C=0), ZRENBHISNS,

BET T AT » 7 HIZ PET W EEND5GE ., B fifimfe C PET "L, 7 L
THNVEENERT D, ZOWA. TV AVEBRICRH e —2 L LT, 0-
H, C=0, BEHEEROIRERIENFHAITE 5,

X 3.3.12 12, HEHERECTH D n-~F V2 (FOEMESREE L) & PVC&A K
ROBHRAFKIHO FTIR A7 MV E7RT, B CTix C-HAMAIES) (1400~
1500 cm'), C-H#EIRE) (2800~3100 cm’) AEMEHTWD, —JF., HBET
I, 2o —2712x, C-Cl fE#®E) (600~700 cm '), C=0 fifi
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120

100 vam
C-Cl
X 80
~
)
(&}
c
g 60
= c=0
£
(%]
c 40
©
'_
20
C-H
0 L
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / cm?

— BRI

— n-hexane

3.3.12 n—~FH > (RDEHMERRRHR) & PVC & AR DB AR R O

120

FTIR

AT ML

100

80

60

40

Transmittance / %

20

C-H

0

C

c-c

4000 3500 3000 2500

2000 1500 1000 500

Wavenumber / cm?

— AROMBES

— REOREES

— BRO®RBRES

%] 3.3.13 3P RB A BN L THE- AR GUEID) @ FTIR 227 kL
W L R
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fatE®h (1600~1750 cm ™) IIFBSINHE =7 BRALNTEY, EEEHOD
SR N RV IRV EOERDHER SN,

ZDARY FTEBWT, 3000 cm KV b EIEEN O EIRIC C-H HEIEE A
Bz, F£72, 3000 cm' LV b EEEMICE—27 RSN TED, HEKRER
WAERLIZbDOEEZOND, ZOX I, EHEREE ik 22 2T, £k
E®m%%m_%?éﬁﬁ%%é;&#f%50

H33y3ﬂw%ﬂ%@“ﬁbfﬁkéﬁ@(ﬁﬂ@)@Fﬂkx&ﬁ%w

T, WIS TIL C-Cl A D E— 7 BN SN TV A A, 4.
HESTIEINLOE—7 /NS o TS, ERL7EY . ﬁﬂ@fi@
R CIEERRERNE WS OO, il B COEBRRSIRENE
L<ﬁTLTkD\_@m§%%E BLTWD, £/, BFEHERILKFZI)H
BEhoe—72 (O 3000 cm!) HERHIILTND

3P EHZ PET &N 2 BV iRt U TR -4l GREH®) @ FTIR A2 b L%
(4 3.3. 14 \ZRT, IR ClE, SMBIOTR 7z C-H, C-Cl, C=0, K

RALKFZEDOE— 71T A, 71/7&/@2&:4%}%%&5 v — 7 7 2500~2700 cm’

IS5, TESTOT—% (3.3.1) kv, REQTIIMELHE
DAL - TEY, MMORELY & 1BREEV, X, T V7 XD
FERICEZbDEEZOND, 217, ZOE—27 13RI, BRI 5IC
BOWTIKRTLTEY, BORRENAEITT D L & bITAERMFPOT L7 X L
DODEMEL 725 Z ERbhoiz,

SPRBHIT VI =T A7 A LR (NaCl) ZEIN L CTAER L7z GR
B®, ®) B\ TH, REOQERBEDO AT FABRELNTED, ZILbHDIR
Mz &0, EBFCAYOLERBERICBWNTENT D E1TE 2TV, =27

L. SEfZ2 55011341 GC. GC-MS IC L 0 322 o 21T 9 LEN D D,

BTTAF v I nBRY=F LU /R 7r e L aegm@ L-RE R
BHD) Tl 3P fSERE & [FBED AT ML ER LTV 5D, IS Tl c-
ClFEERRLN TS, FHIE S, BB TIIZoE— 27 OBEMET L
TEY, #HEXBICLDILESPTORME L —H LTS

#ﬁ\ﬁgwm$®ﬁﬂ(ﬁﬂ0)fi\cmﬁé@t~7ﬁ$%\%%%
FICBWTHEGFL, TV 7 X ARIFRERINDE—7 BREHISI TV D
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120

100
X 80 — FROMBPES
o
s — HRHES
£ c-cl
5 — HHQBBES
© 40
= Cc=0
20
C-H
0
4000 3500 3000 2500 2000 1500 1000 500 0

Wavenumber/ cm?

3.3.14 3P #EHZ PET &N 2 BV iRt U CHR7= 2B GREFD) @ FTIR A

7 kv
120
100
°\° 80 ¢ - ﬂ*ﬂ'@mmgﬁ
P
g — HRORBEES
£ c-cl
5 — HRO®RNES
5 c=0
=
20
bﬁ C-H
0
4000 3500 3000 2500 2000 1500 1000 500 0

Wavenumber / cm?

3.3.15 3P #EHZ PVC &N 2 BV i U CHF7= 2B GREFD) @ FTIR A
7 kv
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120

100
W H — BENOUNES
P
g — BENOHRBEES
£ c-c
5 — BRO®RBES
S 40
=

20 &

0

4000 3500 3000 2500 2000 1500 1000 500 0

Wavenumber/ cm?

3.3.16 3P REHC T IV T+ A NEIZBSR L CTHRI-A/RN GUEHG)
@ FTIR A7 hJL

120
100
R =0 — BEeMBPES
P
O St ]
g 60 — BROPHES
£ c-cl ]
2 . 5 — BRO®RHNES
=
20
C-H
0
4000 3500 3000 2500 2000 1500 1000 500 0

Wavenumber/ cm?

3.3.17 3P FBHIFAMEL 2N 2 BVpfig U TS kil GRUEFG) @ FTIR &
~7 NV
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120

A
100 WW
— HROMEE S
X 80
o
§ 0 C-Cl | — HAROHIAE S
E
£ — =R V%
§ 20 HARO®RBEE
=
20
0
4000 3500 3000 2500 2000 1500 1000 500 0
Wavenumber/ cm?
X 3.3. 18 Y@l Ok 2 BV iR U TR AR GREKD) @ FTIR A
7 hv
120
100
L s — HECWIE S
o
§ — HAE@HHE S
g * c-cl
5 — BHO®BES
E c=0
20
C-H
0
4000 3500 3000 2500 2000 1500 1000 500 0

Wavenumber/ cm?

3.3.19 REHOFE 2 BV L B AR GUEI®) @ FTIR A7 k

JV
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3.2.6 v rm bhnr ittt = X 5B O ST
3.2.6.1 JuMlKZFv v 7 a ha SR EE Y 2 —

JUMIZIWTIE, PRk 18 -, B SUN IO E RS TN 7 a e v
JeAfFTE > & — (TSAGA-LS ) MFENL Siiz, FHEY v I F ¥ —1.4 GeV,
TIvHA 25 (nm-rad) OEREEZA L, BRAE—LT7 142 6 ARHEIN
TW5,

UM > 20 bOVKIAFR > — (SAGA-LS)

{EFIABL (36-800 eV) AKBL (2.1-23 keV)
2z a KEIAF =R, BABTIRE BtDTJ, AR
HBFIK 1, XAFS - SAXS XAFS
L BF - HFLAL
R 5% BXER BEXHR TORPIBERT
! } } " " (F ) 185%8)
100 » 10! 102 103 104 SAXS
BHHROTRNF—5 (V) BLIO (40-900eV) BLO7 (5-35keV) _ | AFEAHLAIL
WRTFHRE, BESRABTIIN seEm, BOEXERSMR, Xars TOMERAT
o BLO9A EIfE3:(4 keV) = (RAVi8i8)

EEFIA S wmiE, RNOIT, BOIRAR) | BLIL (2123 keV) |

> BL12 (40-1500 eV) & ';ZFS + SAXS, ﬁ%xﬁgm }

i REFHE, YXERXAFS, XPS  © BL15 (3.5-23 keV)
{EEI8BBL xﬁ$(mx, iﬁ),’&mx J

X 3.4.1 SAGA-LS & JUNKRFE—ALT A (KU-BL-06)

3.4.2 JUNKFE—LT A (KU-BL-06) Bk~ F

TUNRZZEBN TS PR 20 FFEE ESLREE MR E i OB
BB GE) (S X0 Tl ORI SRR E ) & L TN REE— LT A
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VRN TRAREIN, FNOAS — T v TIREOEB A 15T, SAGA-LS Wi
JUNKRFE =L T A v aib BT 5 2 L1272 - 72 (Ju K5 BL-06 : KU-BL-06) ,
KU-BL-06 1Z8%'&E D) / & & LT X BRI &SR E > 2 7 A
(XAFS), A VHEdE M kE & L Co/NAEGELIIE > A7 & (SAXS) #ERA LT
W5, XAFS TlEA Ao F = o\ EHWiEBiEIZ L 5 XAFS JIEIC A, vV =
Y RU 7 MaHgEs (SDD) & AW st eiEilE, e T EE IS K 2 IE D AT
BThb, SHIo, ~NUTA, BHE, TLIALREDOREET AR, KISTEDH
ADFENFFETH V| Wifb/KER EOBFEWME 2 ETe W A X% BEOREEE
WLV Z L, AEVEEZRETDHZENARETH D,

SAXS

ft

B 3.4.3 KU-BL-06 23RA T 5 KB (XAFS, SAXS 7 ) &Alkk
XAFS
A EEE, BB IEE, Gk
figl 50 Step F72IEX Quick
Z O, BILHERT = 3 — (IEHE FINEE, 20%)
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_,.]g
X 3.4.5 WIEREIOEB/L~DRLfE

Pkl
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FPHIE 2. 5~2.7 keV & L7z, —. BHZAH T2 X #RI% 2810-2850 eV T
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9, KC1 & NaCl L [RERIC 6, 6 B2 o iifg& 2 H 3 5, 2825 eV, 2829
eV, 2845 eVICE—I NEGLNDHD, ZTDAXT ML ORMIMEEIL NaCl & K&
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PR HEI, W1
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AL &M OMERR) . . end
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15:50 VEZERT R b RF 6 REf#I50 53
p FRahE 7.4L
FRIE 1. 065kg
3277 REAZHEFERKT AN BHEWET A N (T V7 ZVER/ESR
- $H IR % i U 7= ootk &)
HEF/ST 12A6H OK) / PRI w7 HE T4
A REBETZ
G —F— b2 I v 7 HR)IHE, HEEE. B
S0
FRE YEZEIH H 58 EENE
8:30 2B PR, Vo TVEREL (BRI
PET b7 v A E LI=T V7 X VR
JUN KRS A7 750 wIg
250m1 X 3, 1 500ml, F 500ml
NKKK A5 750 FJEE250ml
X 3., HTFIRA 10
7% A HE2.00 PR TIRE
10:00 YEEKT Bl N, BRI KRS &
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5.1 ARHFHEIZEIT S LCA OB

ARFFETIEL, UNHIBICHAET 5 —BEFE T T 2 F > 7 &, 2030 FEHZ HiE
WZAMEFE 77 FTREFE L TRIHT S Z 62 B LTS, —KBEET T
AF w7 HEHIL D ORI E M AT 0 72O D FB & U THEH ST ARz /M
H{EEBEZEANT L VAT L2 BEL, AT T N (FT7H 7 T v h—)
BARTORILELE T2 AT LER (NU &) & LTLCA Z35E L, AFHHE
REBONEN L BHFEIT 7=,

7272 Uy AR/ N R EEE > & H < B ARG O MR AT &2 Tl E
AFEEAHE L -720, AT 70 MUESETOE T ADA L _
M) F—=2DEHFHNFLTHoT, LT -> T, AlbEFET T o M ARTO AL
HB7atvADA Xy M) T —2I3MHE X OHE L 7o T 5,

B, NUMEEBEICB T DA R N T = OFEHFODIC, 11 A 21 H
IZhAI w7 (BF) ~oeT7 V7 EE Lz, £z, AlEEIcEEh
DA DO IHTRE R A E 2 /I EIEE ~ DO ARTORTLER (435I - A -
Zoft) (K5.1.1 [2]) ELTHEESND DNELZWi#ET S0, 11 A 28 H
I REFE~DOE T U 723 LT, MMZ T, 12 A 20 HIZKRGr=2 2 —h
CHME L7 TEnofLE ) BIfRE O ERISHRICE W T, /ML E ~ D& AR D
ATALER (X 5. 1.1 [2]) R OMA b7 F > MEARTORTLEE 7 & X (X 5. 1. 1
[4]) DZENZNICHOWT BEIN Y DNFEW#E Lz, WO R 2B E 2.,
AN E B AT ORTLEE (X 5. 1.1 [2]) DA > _o b F—H 2 HEH LT,

ARk ARIH TRIWBA I

HeIRRIRE TS

JR#4

ERADTF

oHHER F

H{ETIET

7> R%ZEU TREEY) DI RICED HIVESHEAI D
TREEY) BRZ= [2] AHHIPRZS AIALIEET O
BRZ= [1] [3] AR

)SYR-T=

(4]

X 5. 1.1 —fREFES T AF v I NI N A 7 VEEHHIZR 5 £ TO
L3RI e ALVERE A A —
HBE AL IFZERTTERL (BT 0 D722 W R Y KRED K1 [FE )
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5.2 ARFEHEIZBIT D LCA OHiHES:
® MEEEHANL . T 7Y T o W — T ARRE/R 7 2 L) YA ZVEEHE RN

LiZF 79205 t/%
VARATANGUFEY RNV OR5.2.1 2R, RFEEITIENCBIT HHE
HEEZ X L TWD 72, Bl ORSECH s 72 EOESMC I 1T 5 P
BEXGIE LT D,

N LTH SRR

VA 7NV F VA > —REFTET T AT v 7 INEE, I bLailE (kg -
SR . b, k. 7 T o b —EARTLER ([ I v Y A 7 VECEHE
X9 28R & LTl ok 7 s TR BV R AN A ) D st HIIRFEL
[EIZ R D HERR & L ChNIC BT 2 — M7 R E TR
R=2AFA T VA > —BKFEFETST AT v 7 INEE, BEHEl - BRI, A
MR L a7 g (( 77 AT » 7 BEAIRFERIC ) D5k & L
TIMNITE T D — X728 E TIR)

SCIFUHER IR, JFUMEE I XEIMC BT 2 CTH L DA FHEICBIT 2 HETE
XHRALE LT,

BEXR  EEOME - REFICHK T PRI ERMEHEIND
T DREXNGH, EEICEATIMES RV X—, EZNLERT LY
BT RV X — 3R E RS,
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<FHEISRE : TN DB =5l

Ry9 959 FF—4 _

XFURAER S 7 Y EEAD

TEILR DD % ER

SRR D E

BT 7H%4E 30 CTpeS il 4
! )L Y
HE N s g
04 o LS 7275 | (eama) o Bz | o | B | BE |
iE Pt Ed] BE-VH1o0
XEIHMEN REE L HEHRBEITR—OIREBEEINS/D, FHEHRNL TS,

CR—RFAY N—SFTH>

w8 |>(mm )] #4052 n— | mE Fo4 iz v7v%vy 88 | #ENS
\ Y ) EE EE

R HEEE

E77 ) wix | EE |

XETSNBEICELN

EE- VY10
P2ENEBEDRHFEATH > HEDOHHEEEER

71 i MR | @ | E=

Pioe:] iz BE- VY40

KA KRG E BN RRARTCA—OIREBESI NS 0, FHENRHN L T2,

5.2.1 Y AT LN UHY
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5.3 A 2 R U

5.3.1 BES I AF v 7 MBEERF O TR TOHRE OB

AFEETE, 7 I BNV HA ZVFENN 2 5 t 2ERTRERRTLE TS >k
ERELTCNWD, 20770 N REBE S5 7-0I121%, mBEEOEHBA
ARTHY ., ZOTDINBER—RERET 5 AF v 7 &k REEREEE T,
T 3 5 bR BWMARESYORSHRICEY L TFT2) LMELT
Woo ARFEFEFE (HERE2. (1), (2), (4)) OfREZ=ZIT T, FLETHE
BRICAEESNAHEE D 2L L, BEICKI LI 25, —BEETST X
F v 7 OIVEMLFE L 36, 550 t/FE T2 2 & RSN - 7=, BiHs R
U TIORT,

2,000ppmL X)L D

HE12% 1.32 t-B T Jit-E R THMERE
B7S 3% 30km BB -5 .‘ EpEEm | | @ i DA
36550t | | 6,29 P T, Mmir 20040t 152km v R h275t
= m |  een b
— ) > —
i e reumlg - —
EIXZ'B%X 40t
XFATEATEIR A EER E ﬁﬁ;ﬁ:{;ﬁﬁ?i #:% 30km - RE %% 50km
,254t
- - —>| —» EBA L mams
15,467kWh
| ] e e ] | R
X ERBOAREPVCH L UPETORE KRB
BENSAL: RIFEOHRERBLI2030EHATORERE FF REFLTHEHE B Tan )

[X] 5.3.1 EAFHEORRELZIEE 2 - HEOT 2R Y ORMHRS:
(AN A T —R)

INEEVEETH S 36,550 t/F2HET HPEORFEDO—DON fEAE2. (1)
OTHEM L —KFERE T T AF v ZHMGGHERR TH D, TRICEDFREEZ R
T, fREE2. (2) OREEEEZ. 77 AF v 7 USND Z B0, PET Y
PVC 2B A E M ETE LT B 7 AF v 7 Iz o 2N 5D 5 EIE1T
U TH o727, TOMHERTIZYT-> TERA L,

722 L, FEBEIZITBBERICE > TRBEET 7 2AF v 7 OMBUT R 5, £,
fHAEE 2. (3) THMRETLZEY | B ifdEE CoEBE T L 7 ZIVEERIRS
AL 77 o N BEEARTORTALELZ: %18 U C—E& D PET X° PVC OIR AT
RENDHARMEND D, 29 LToIR A E 2. 4% L VSR MEEN LE & 72
Do REZBE TIIRLRDAHERMGTCOSHbFER L, 5HOBBITIEHT 5,
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#5.3.1 —fREIET T AF v 7 DMK

TIGRF BE .
—-— HE/kg X250 e WL RE &Y

PE 7.01 17% 20%
PP 8. 56 21% 25%
PS 5.6 14% 16%
Al 7&55 2.02 5% 6%

PET 8. 39 21% 24% v

PVC 1.11 3% 3% v
PA 0. 07 0% 0%
BaE 1.33 3% 4%
R 0.23 1% 1%

=3 6. 04 15% 0% v
At 40. 36 100% 100%
HLE & DRGSR 72%

Fio, WELEETH S 36,550 t/F2HETLHEOZDOMOFTHEE LT, ft
BE2. (1) @QTEMLZMERBROMEELIER Lz, 72720, S4EEHET
I%. PET & PVC DA ZfrE LTHBI A ER L TV, 272D, 8 FHDFE
DML ERAE B2 B E 2. PET KOVPVC 2 & 20kt 5 - (D, @, ®. ©.
@) © 9 B b AERMIMIEORNRAETH 5, B QOIS (£ MINE
76%, FREFRAERS) EEEIHEM LT,
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#5.3.2 AalElh (M58 - 7 L7 ZOVERAIRAT) O RIS & RG22 R

O | O | HEO | HE@ | G | HEO | FEO | HEO®
@l . | )
| BB
T PE PE PE PE PE PE Veidrt% _
7
PE
FEPfE
3.3 2.5 3.2 3.25 3.15 3.12 5 100%
(kg)
B -
T PP PP PP PP pp PP Vet ts
PP
FEPfE
4 3.05 3.91 3.96 3.84 3.81 5
(kg)
=] PS PS PS PS PS PS
FEPfE
2.6 2 2.56 2.59 2.51 2.49
(kg)
PVC/PV TR
FM PET PA SR
DC 7 v
FEHIE
2.49 0.3 0.2 0.6
(kg)
WEE
9.9 10.04 9.97 10 9.5| 10.02 10 1
(kg)
BN
9.6 10. 0 10. 0 10. 0 10.0 10. 0 9.8 9.6
(kg)
B &
8.8 6.3 8.2 10. 7 9.1 9.5 9.2 6.5
(L)
P Rliih
7.3 5.3 6.9 9.0 7.6 8.0 7.7 5.4
(kg)
PRt
( )E% 519 781 451 365 257 850 498 861 | F5
g
A FSCHL IR
N 76% 53% 69% 90% 76% 80% 79% 56% | 72%
}43
PR AR 5% 8% 5% 4% 3% 9% 5% 9% 6%

Flo BEOMERICBIT LTI AL LT HERE2. (4) TERLE
FMOT L7 XNl R 2 i L 7o S O MALRER ORE R b RS & L TEM
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Lz, 7277 L, S EEETIE, PET & PVC L% s LB 2 ERk L T
VW, ZO7, BE 7T O LEREBRFER (EBCHIEE 62%, FREFAER 10%)
EEREICHEH L, bV ISR EAYORAE% 0% (PET, PVC HEV T 5

AitE) & L7z,
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#5.3.3 Kakklh (EFHE - 7 L7 X Amtfig) R R

FEH 1] k2]
S PE RET7
FHIE (ke) 3.5 100%
= PP -
FE (k) 4 -
= PS -
F2E (ke) 2.5 -
TR (kg) 10.0 10. 06
P (L) - 7.4
g (kg) - 6.3
it (g) 290 1, 065
A PR I R - 62%
FRIEFE AR 2. 9% 10. 6%

Fo, BUEMLEETH D 36,550 t/FFEHET HEOZOMORFIREE LT, 4
BRE2. (2) QORMED IHTRERETER Uiz, S EAMIMNERSEZ 2 LT
WBREOIZ DWW T, M O¥EFEED 1, 000ppn F2E TH o7, LovL, FEEE
IZIZPE. PP, PS LSO T T 2F v 7 PART L IHKE. HEMREY) bEEh
LAETH D10, HFEHZE DMIEY DN E TN 2 /R H D, Z D7
D, REO - @ - ® - @D 7fE L LT 2, 000ppm 2B O FEZE O IHEY) 3
BENDIEEE LT,

144



IERO o

7G00 - -

6000

PE/

% 5000 : PP/ m LR
= PS

08 600 . > ... . PE[f . . .. —y U S .
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; e P :
H
% 3000 PE/ Eg/ +73 m

PP

jg 2000 PS/ +NaCI %%

J4bh - BERE
N~ L L ]

ool oM R SORE - ORE - SIORE R O
5.3.2 SMEM ARG R (MR 2 H0ID)
() U K2

5.3.2 —MBEHT T ATF v JEEDA XU N T — X Ot

ARFEETIE, —REES T AT v 7 Z2HHoc (ATERSE) Ol CEV it
ZLI-DOL, Rpgpary B —hbETESZILEEZ AL VTV AELTHELT
W5, T2 b X, BIE, & BIBIEDETE T 5 BEREW LB SiER DT FIZERE S 5 D
MENRBEZ T ToD, LTeRo T, —KEET T AT v 7 2B bEE £
TEIET HBICIE, BHO—REET T AT v 7 OIUEL— FNERELSEDD
RN ERTIREIND, BIGHR I LIZERT 2 0FBLEN TIZR WD, 22T
(XU A& L TEHMIC 30km FEEDORREEA FBI LT 4t 7 T A0 T HINEEE
NIRRT T ATF v I HINETHZ L L LT,

5.3.3 Mk« BHITRRDA X2 b YT —HX OE!

H « A TR ERET A N OEIEORR LI > TR, 20k, BN
THHAEEO D DM Z WD EETA R ) F—2 28E L (Uit
T LERS) o B, MELYNIMEKE AT, TTAF v 7 ICEE DT TR
FEZ/NE L LEET 2 aTREME L ET L TNz, 7277 L, =3 v F— iR &%
WOETEWVIBLENS, ETIEHAE LEA M LR WA CREEZIT- T2, Mz
TIEB TR | BRSOV R 7 CEER O FiEEB 2 9 505, AlllE=x/v
F—RPEPEH AR L, SRS A DY E A M2 DA G HOTERIC
X oFEN (FT72F v 7 UADOEEREY), PET - PVC OFRZE) ZEEL TWD,
#5.3.2 ORBOIT T 7 A F v 7 G HRIEE - F &N L Y PE, PP, PS
DHERY T DOTHDHT-0, ARt é LThbBBhhEEN LT
HEEZD,
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B, WHEER OBSIIREG T T AT v 7 I3BEE T DB RIEEICRAT D 7
ORI L LT\ D, — 5 OB G W) R B NI BEZEY BE AN 8 B
A%%ék%K1Wm@%%#%%kﬁmbkoé%ﬂxﬁﬂ%®%ﬁm%%
W53 55 E T 50km Dk %9 5 LARE LTz,

#5.3.4 BT REOA L _U N F—% (FEp] - HHFE T L7 X VERX R E)

LAY HEH)
TT AT
% 7 7 397t / A ettt 77 AF v 7 267 |t / A
7 12,887 | kWh / A B FRANTE B 11|t/ H
R B BER% DT 31t/ H
#5.3.5 B TRROA LRy N 5F—X
(7 ZEBIE - HHRT L7 X IRERA)
BAY) HEH
TTAF
Pf 7 7 267t/ H ettt 7 AF > o 267 |t/ H
51 12,887 | kWh / H | B MAEASY o|lt/ H
AR AW BEA . D olt/ H

5.3.4 BVSRETREDOA XU b U T —X DOkt

fEEEE2. (1) @Iz T2t EF 2. (3) ICBITFDEFET A b Dk
REZNENHNT, VG TREOA Ry M) T —X 28 7=, BRI Y 72
ST, PAI v 7 (B OmILTHICT, EBEOEEE LN b EERE L
7=

=72 L. B R OBIRE 1S5 OB REHE, 7 A NHO%E (H& (1
/\ﬁﬂl%gEQ)Ti%E%%wT%D FRE DAL OB AE 3 2 858
LlFRe s, FERL (2030 4F) OB, AR O—EE A BilE LET
FAWBHETH D=0, LCA DEEIZY T--> T, BM I/ < Al e A &
MERiHE s L,

FTo BRI OBIR 2155 DIZHE RO A ZEIZ SN TE, 77 R
ARXNEIRD B2 EZDE FOFFHNDZENHEELY, 207D, [FL
BN REAT 2 AV CHEME (2030 ) BERICEA T E OB fiREERE & [FIFRE O
KL, 2o UHdlia VDT TICRSIM (2006 4E~) Bz LT3 ks
HAEATICERE SN B OFEF 2 BB Lz, FthOEE ClIAER IS
MO 20%-BEE&ZBREIE LTHEHAL WS LD T U U 7R 2B TEHEY . K
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FEREFFED LCA TIXZ DfEEZN—AICHEE L TV D,

#5.3.6 BN TRROA v F Y F—X

BAY HEHW)
SRR BE T T AT < k NS
WRRERBRET 72T g 6 lhe ) 5o F | pomn | 7.93] €
7 F
. . .. kg / /N
A=y @i 0.73 | kg / NvTF | IRk 0.52 5
. . R kg / /v
A EH 0.73 | kg / RNy F | AT HA 1.75 5
7K 3.125 | kg / /N F
g2k 2,333 |L / RNvF
kWh / 73+
W) 8.00 - 7
#5.3.7T BOMTREOA XU N F—4%
(MM PR B DML T A ML T —%)
BAY) HEH
SR REBE T T AT k NS
WRRBRIRIET 7 2T 1 6 kg / <o |t |6.28| €7 7Y
7 F
k R
4=y @i 0.63 kg / NvTF | FiE 1. 07 af /73y
k R
A B 0.63 kg / NoF | FT7HA 2.72 ;////
7K 3.125 | kg / NvF
EE S 2,333 |L / NyF
W) 8.00 | kWh / Ny F

5.3.5 ZEACHLIER S BEEE O fr
ASEEDO TN OL BIBERZE L TS L oamikin a2l E 2. KF¥E
INFEFL LIZBIC BN T2 5 ATREME O & 5 H IR0k O BIE O — i BE e
TT AT v 7 O ERMERL, BV fEG DR Gra v B — b E ToORkE
BiE7p AR LT, BEPRIC Y T o T, B HIBEROA R A 7 v ffhaoy
=7 %A b, Google map 72 E&IEH L7z, BHELU-AER, INEEY L2 AR

wf
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THOBEIEEET 152km & 720 | $RRFFD 180km LV L 2D Z ENHL N E
oty AMEETITRHESMEE 162kn & LTHEELTWSD (10t 1 —Y —TD
ik 2 A8 E) .
BREWENEALTHD BIBERCHEETCO T T A F v 7B EBEDEFHEZ /7 I
NIV AITNVHDT T AF v JIERRER & ERT H L. 5.3. 1 TEELFES
FAF  JIWELBEEIEWEE & 72> TV, TFILNS D EIGE - (k&
DOz MIBICHED D Z ENEEL RS, 1277 L, maR— MUl ETIEAD
=HNY A T AEERL TODIEER, FBBER - TRET LT T AT
J DB ARATH D Z 2B E 25 L, WNBENTE b5 BRIk &L
WRODLLENRS S D, TOEIL, TR —EIH CO,HOB A TYH, £/2B8%
S5Ea A FOBATYH XY KGO BIRIE L E#HEET 5 2 LA TENIERE

EELWEEBEZLND,

#5.3.8 Kya v v — bFE TOHHEE L BRI &

| e | 77T
TR T P sl 77T s
(km) (t45) JUBES =y v 7t
(t/%F)

P R FE HET G R 204 35, 128 8, 079 23.00% | SCHk 1, SCHR
FE T s — 2
e o] YR SRiET 7Y 199 31, 096 2, 253 SCHk 3
% BT —r kA

— Z AL

%
REAR | z=aKRK—h 146 — 20, 826 SCHik 4
2R — b | JUNEEART
FLI %
PN I AT I B, i 38 21,613 3, 389 15.68% | Lk 5, STk
BT S8k S 3 v T 6

Fof [l = %5

& T &

HitE ¥

—

P EREE (e -14) 152 | 7T AF v 34, 547
7 INAE FTRE
=
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MTFAFy 7 MR B A BEET HDITHRE V- BIBED L3R #H

5.3.6 AT T v MEARTLELOA X Y T —X Offgt

AMEET 7 o FERARTLEOMEICOWTIX, KyareF—MIBiF5
FEOPR ) B DY T 21TV, it 2D 7o, Lo L, EEROEEZ (&
BRI LB ) 1TKIR & U TR EE L 720, sk B3 0 o ARl o 2%
INCFIE T D REEB@ICH VD (BRI EARED & ot THERHEZ LT\ 5,
F7z, BILBRREOSE E 01X, AIRO@EY | 2, 000ppm LV DR KMEY) - BrET
% EDHEEITESHTRE LT,

5.3.7 UM DA A RN AREE 72 D 4y OYERR
AREELZERTHZ LT, BRENTOAHERIC L 277 alE N RE L
705, LTzMoTUEALTZAMN ST 7Y 2525 F TICRAET HHEHEN L
RHZ L EEBEL, 5.3.1~5.3.6 T TORTEBRENSIER (w14 FR) Lz,
PEREIZOWTIE 5. 4.3 THRIBRTHF X - FfEZ HW -,

B.4 N—=ATA DA RN T —H O
5.4.1 —WRBEETS T AT v Ik DA X N T —X DOE
5.3.1 TR 8D L [EIFEDOSAEE LT,

5.4.2 —RBEET T AT v VRELDOA X N T — X OfEt

— R BEHE T T AT 7 WUEL YA L U CL BEIEMRERIG R C ORI (RR
EHRWFE) & Lic, BAROVEN 2 BERED BRI OFRENRIT 14. 05%TH
Hiz, TS EREBELRTE LT,

BEEMH KD EEITH Z LT, B EEEFET LD BENALEILR
D ENIEZFITESE, M R E I O BRI RFEET T AT
JHROEREREEINT -2 HEREN PSR (AT R) Lz, k., FEES
T ATy 7 BN D IR RIEHTIIE= R LT — R E DT R LT 5D,

5.4.3 AMEHD A X N F— X DR

AFEEZ, ENICB T 28EHEOREEZ BT O TH D, Lizidi-> T, Fil
DA & BARSOEIE I RN 70D, REETHEHERNG L 225 O3 A g
@ Gate to Gate DHEHED A TH 5,

AR Gate to Gate FEHHD =D A X b U F—Z T, —fktEHIEA
77 AF v 7 EEAR S (2009) TAE RGO LCT 7 — 2 & @EE 7
E DB A LI FEBR L T2,
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5.5 LCA DHEERR
CIETOMFHEREREZ T, AEFEFHELX—R TS PV FENE
Lo Co, HEH & LBl EEZ RE Lz, BRRROBE T, =¥ —i, JEx
FAFX—BEJFRLICHIRA AT E OENRINT,
ecoinventv3. 7. 1 O, MR RIEAREICIES S BE - @il - BARHED~ =
2 T AREPT RVF — T OAFRT HIEMERFYEH &, mERAE, T OMEHE

CHRIZ IS &

RELTWS,

KREFFEEDOLF U AT, UFDO2 8 —L 2B EL, BELTWD,

® RN - IHFET LT X VEERE R
o TIAF vy ORRIE - HWHRT LT SNBSS

mB. PRI

#6.5.1 FEMHEEE (F8) - EET L7 Z VR IRIEE)
AR TR 595 4, 522 0 0 272 5, 389
T X — R 0 6, 295 0 0 18,079 24, 374
aal 595 10, 818 0 0 18, 351 29, 763
= Y- b 0 5,921 0 0 970 6, 891
T A VN F X IR 0 0 0 0 64, 437 64, 437
it 0 5,921 0 0 65, 408 71, 329
Mg & =R/ — i A595 1,398 0 0 698 1, 502
T L F—EIR 0f A6,295 0 0 46, 359 40, 063
&8 A595  A4,897 0 0 47,057 41, 565

#5.5.2 BRUEASFAMEEE (A - HET L7 X VEERA)
AFE X 522 5, 000 0 0 0 5,521
e L X —IH 0 6, 375 0 0 0 6, 375
it 522 11, 375 0 0 0 11, 897
N—2| TR 0 5,921 0 0 851 6, 772
T A UG R X — R 0 0 0 0 56, 527 56, 527
it 0 5,921 0 0 57, 378 63, 299
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AR g A

JERFRLR BE3E -

o
Eﬂl'

B - APE Yy¥A v
MR =%/ ¥ —EjR A522 921 0 0 851 1,251
FE L — 0 A®6,375 0 0 56, 527 50, 152
&3 A522 A5, 454 0 0 57, 378 51, 402

5.6 TF/LX—HIK CO, ZHIJT D DI U E e i D RRE DI

BEMBEEZEE 2, =31/ —mH 3k CO, OHIIZ MV TR FE LA M BE 72 5%t

RELLTUIUTOL Y RbonNBESIN5,
® LIEEDMEFNAIZBE T 5 %
> BAASRA R OlE Rk ERE D X 5 72 B MR

BEOBIBKEORWE ke L, SZ2EIcmiFCiHhLTn & e
12, L0 RS av e — MTEOEIBERE OFENTEE |/ L L E

2D,
> B RARTE S OTR AR ORI

B RATE SR ANT D 2 & T, BV ROIERE(LT 57215 T
72 REEY Ok & AVER 7R ST pE D PEHENEE X D & o [
NAETL D, Byt ESC AT 7T o M ERARTORTALELZ 8 U C
REEW~DFFRE 2 =80 H LR, FERADFEHIC XL > TEG i

REEWDORNREARINA 25N BRE LS,
> BRI RO =1L F—5 B KOO M k-

BRI TR O = 2L —2hR13, BUEBRE§ 2 e aieic L
TWDN, EEEORHZEAT HEEOBESC= =T 7 ED
TREBLUTSORDEMZMD Z ENEE LW, £z, [RmE L
DI ORI LRI QREATCRRE) et 22 & bAM L

2D,
> BRI TR R A A RE T R L X —DE A

BUR Tl AR & AL O A CHE Z IR ICEE L TV 5235,
FHERTREIREL (BRI 2 &) OBAFREE N S A E AT LS
S L PEHEIEMA FREE B 2 D, 7272 L, FAAREREIO AT
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