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FY2020 Verification Project for Building a Resource Recycling System for
Plastics and other Materials to Support a Carbon-free Society
(Verification of Application Technology for Recycled Bio-derived Composite

Resin)

Results report summary

1.

2

Objectives of the Operation

The majority of current home appliances are constructed primarily from
three types of resins (PS, ABS, PP), which cannot be effectively sorted after
disassembling and as such, these resins are recycled as low value materials.
This prevents active application of recycled materials to home appliances.

Therefore, for this project, we recovered the deteriorated physical
properties (strength, etc.) of resin that had been collected and recycled from
used home appliances by combining it with bio-derived cellulose fibers
(CeF) to create a composite material with sufficient recovered physical
properties so that such a material can be applied for use as parts of home
appliances. By doing this, we aim at reducing the amount of carbon dioxide
(CO2) emissions and also aim at expanding and accelerating resin recycling
by expanding the applicable use of bio-derived resources while reducing the
use of virgin resin from fossil resources. Further, we aim at realizing highly
efficient recycling by proposing the use of a single resin material as the
construction material of products.

Furthermore, as we contemplate the application of CeF composite resin
to home appliances, it is extremely important to discuss what kind of
influence it would have on the existing resource recycling system. Therefore,

we also evaluated the influence on the existing recycling system.

. Description of the Operation

(1) Development of a process to compound CeF and resins recycled from home

electrical appliances

In compounding waste plastic derived from used and disposed home
electrical appliances (recycled PP) with CeF, we established a
compounding process applicable to home electrical appliances by varying

various conditions such as kneading conditions, additive formulations,
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and CeF types, with the content of CeF mainly around 15%. For recycled
PP, we developed the optimal compounding conditions and completed the
first product adaptation verification by molding prototypes of resin parts
for an actual product (stick cleaner) to assess its applicability to products.

Regarding CeF composite PS resin, we examined the behavior of
physical properties under kneading conditions with additives such as
compatibilizing agents and dispersants, as well as CeF types.

During the above verification process, we observed the CeF behavior in
detail using TEM, etc., considered the correlation with the behavior of the

physical properties, and formulated measures for further improvement.

(2) Development of a sorting process and evaluation of the impact to the

resource circulation system
(i) Development of a sorting process

With the aim to establish a sorting method that can sort composite resins
containing around 15% of CeF with a collection rate of 60% or higher and
collected resin purity of 80% or higher, we discovered that concentration-
specific identification of CeF is possible as a result of adding CeF composite
samples containing recycled materials as the base material to expand the
identification database of near-infrared spectrometer this fiscal year. We
also verified identification under high-speed transfer using hyper spectral
cameras, simulated shooting down with an air nozzle using the results, and
confirmed that the collection rate of composite resin containing around 15%
of CeF is 60% or higher and the collected resin purity is 80% or higher.
Meanwhile, there are issues for common use. We found that improvement
of identification accuracy by adding concentration-specific identification as
well as the influence of color tone and type of resin and also the
determination of possibilities are important.
(ii) Evaluation of the impact of CeF composite resins to the resource

circulation system

We evaluated the impact of CeF composite resins to the resource
circulation system if they are applied to home electrical appliances. As it
is difficult to sort resins containing/not containing CeF wusing the

conventional sorting technology, CeF composite resins may get mixed in the
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recycling process, generating low-concentration CeF composite resins. We
discovered that the concentration of CeF contained in recycled resins will
be around 1% and some mechanical properties will decline by around 10 to
20% when assuming that CeF resins become common by around 10%. On the
other hand, we confirmed that the CeF concentration can be reduced to
around 0.05% by selectively sorting CeF composite resins from single
recycled resin via selection using near-infrared rays so that mechanical

properties can be maintained.

(8) Verification and evaluation of LCA
We carried out a scenario-based LCA and calculated the CO2 emission
reduction effect of partial introduction to stick cleaners. The functional
unit was resin material used in some parts of stick cleaners, the baseline
was ABS, and the evaluation target was a recycled PP with CeF composite.
When assuming that it will be commonly used by 2030, the annual CO2
reduction effect is 428t-CO2.

3. Initiatives to be Carried Out in the Next Fiscal Year

For the development of a composition process, in order to solve the
extracted issues, we will determine and optimize conditions to create
recycled resins and examine applied products and parts considering
physical properties of recycled resins. We will also check if it will be viable
as a business. For the development of a sorting process, we will check the
identification technology using hyper spectral cameras and then work on
the establishment of a high-speed sorting method at a 3 m/s of transfer rate.
Concerning the evaluation of the impact to the resource circulation system,
we will evaluate the impact of repeated molding. Concerning LCA, we will

perform evaluations on more products.
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- IR A GRIERE) - 2 fh IR AT H

- TR (R PERR) 2 IR R A

- IR AR

« RN— g N— L PP #E 3

BEF B m ok PP #HIR 2 fE (W E th ok - RF. VEVE M th ok « WM)

LAl - S E Al B~ LA U EEEYE PP (MAPP % 72 i3 PP-MAH)

- CeF : BHAT M (BHEERB B Sk SV 7 O RN %2 & T S
s RIESM . 206

B EOT-DORBAFAZER L, FRABRAFIITLZOEY Th D,
SRR T JISK 7139 ¥ 4 7 A1 (ISO)% H Wy Bk fi (t=4mm)

2.1.2.2 0, # 2-1~F 2-6 DU ERER FIEIZENME « Bk 250 L. Al
mEE R EEH L2,
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2.1.24. HEBAEFAORIE(CeFESHFEPPHELHEML - ERERIE)
AT TO PP EIAE~D CeF HAMSTMHITLY, EMBORAT 4 v 7 7 —F
— OB RES G 2 OB R L. BB R O R GE & FEM L T,

< RIBME - BRIB SR - BIATEE M & Rl — B S F TRIE 72 < B T RE D6

- HB - BEE B - BAEMEEMEU BV,

S VA S i Tl I N OF VNRVAL (i S/EW

(1) & PE2HH R M A IC X 2 CeFE & PP IR M

1) #E oW

SRR ER R BREE 12.1.3.1 PPEIIE~D CeF A k1 O [4)5E#EIRMKSE
] THRETH o 72 13.5%LL LD CeF iz oW Tix, X 2-6 O & & 17 W xf
e L, —D2 HOKBENRIZ, A7V a—BRoKRFTHD, BROES b O
THELZMIKL CeF OBICRBERBROBDICEE L, “SDHOLENE
X, CeFDFEV 2BIET 22T VT — X —%2H IO FiTE, ZhboiK
HICLy, BEE2MBEEMEHM CTLE S L — FR£ 24um L LD CeF 2 A L
20%BL & £ CTOMIMERARE & o T,
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CeFRtT R CSUEEB(HHHEHEPIED)

X 2-6  CeF M # Lt #a 1 o o
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2) VR M &AM

BE 2 HHIR M A T AL, £ 2-13 1R T,

CeF A HAE PP OMIICE W T, RIKOLEBB . ME O % EHG % 76
ET LM, E—F—REF, A7V 2 —ORMBMEBICHIGLZE -4 —&
JE % 170°C2> 5 190°C TR & L 7=,
CeF O @ 5 35kg/h i@ pt & A& E Lz, 0 E AR
0.253mm % i H L 7=,

WIZH B Bl W Tk, AN &
= CeF B4

BAPPRLy 7 4% —BB XX,

F 2-13  BpE 2 iR U SR R

R 20 IR AR A b — 2 — R 170~190°C
BN & 350kg/h
T2 —HE 0.253mm
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2.1.2.5. PS#HEE~»D CeF &1L

WEAEJE . BEFEEH K PSHIEIC oW T, PSHHE LY & M &2 ABS #f
JE~oRZFEZHBLT, WEOM EEZX 570 O0LT - Tk - T OB 3 M EE
ZER Lz, LaL., A, MEs. =7 2 F~— %0506 0 5 R GE R
T Thholelow, RKEEFTENLRMADODREBERIED 2D, X — XD PS
BIREH ~® CeF O 8tk - #HELEOREEA FEM L7, 77205, CeF A1
PS K g (CeF+PS K I5) D Wyt s L2 B & L C.CeF & PSHf I @ 45 # Al .
b Hl, =7 2 b~ —%50DRM - BELFHFoRERIEL EMf Lz, #E1k
TEROZFMHFTTHOEY Th D,

-CeFEHRE : 0, 1~20%

- TR R GRIERE) 2 Wl IR A

- IR R B

- N— 2 HtE - N— v PS #HIE(PS H9152)

- FHEALA - DB E A Bk~ LA A PP(MAPP £ 721X PP-MAH),
K45+ PS#thgE. SEBS(AF L v - = F LYy - TFL v 2AFL )T TR
h~—, SBBS(AF L Vv - THXTZ - TFLr- - AF L)%

- CeF : H4T 5 (BFEE 8 ol L 7 0 R ) & 5 e R

- RAE SRS 1387

PS BtiE ~DOHEALA ., WA E LTI TR 3 A2 ERKITZTALOMERER
TRHREZIAPINNY—TOTZF VT UVRESELEZ T, BMIEL 2,

O KFZBWBMAF L RATEMET F 2 <~ —(SEBS)

@ KFRMAF LV REATHEETZ X b~ —(SBBS)

@ 747K TERY AF L V)
FEREYMEZEOLLDORBRFZER L, ERABATITEOEY T 5,
R MR JISKT7139 ¥ 4 7 A1 (IS03167)% H & B /T (t=4mm)
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2.1.2.6. BEBIET D CeFREDHE

CeF HALBAE T O CeF O R & & - IR0k - Bk ig . %4 IR v (g fik
DAY X)) BB L, £EDHELEOHEBICONWTELE - R L, £,
CeF ERX—2BIEELEDRBEREIZONWTHEEL, RERICKEHEDME L OMEBEIC
ODWTHRF L, WEREO Y 7 VR BREIC L i, ELEBIEF MY~
R DN, 4%, BIEFHMY 7 AEHEHLSL TV TFETH D,

2.1.2.6.1. SEMIZXP2BEMMIEHR D CeF o8 - BERIRE OB EZFTM
CeFEARBET® CeF DIREEZ SEM IZ TEHZEL -,

BELMHIE, £ 2214080 ThHY, BEMEBOEXAKZK 2-7 1277,

# 2-14 SEM #5251

Jn K & £ 10 kV
SEM [ 4 SEI(—%&&E %)
Bl AE 23 %, 100 %, 300 fi#, 700 f%

&
Bhh
B
Ell:l_‘L

JIS K 7139 1A £ HMRE F (X > )Lk B F) o Je i fF it
o Fr g I 1 Gt RS BB 5 il EEL ) & B 7 m (8IS v B 5 W)
AT D) O 2 O Wi (B 2-7)

o7 M EAEE TS JSM-6510LA(H A& 1 (Bk) &)
) A% B (#)DJK
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Afr‘”

ﬁﬁﬁ(ﬁiﬁﬁ) BREMESHE)

2-7 Wi SEM, TEM #8122 i
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2.1.2.6.2. TEM iZ L 2BEMIEF D CeF L X—XBELORBREDOH
2 311

CeF EEGHIET O CeF B LR EOKREZ TEM IZ THE L, /HO SEM
BlgrmEREICK 2-Tom< KB 208 L. BIEWRE HmTdHEKEFTHTN
O TEM B8 & FEhi Lz, BLERMFEIT. £ 2216 0L THD,

#* 2-15 TEM 8l 51t

=
]
F

100 kV

i
|
o

i

B EEER 5,000 %, 10,000 £, 20,000 %, 50,000 %

s
2
B
Sﬂr{

JIS K 7139 1A £ HWRE F (X > )Lk F) o Je i fF i
ORBIE M E F B EAT R E T H o g km(x 2-7)

TEM % & | %R & B8 (TEM) H-7650((8) B 37 8 /F fr )

e 1% B (B =kt v 2 —
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2.1.2.6.3. HHEXXBRCTICLI2BEABET D CeFORBHE
CeF HAMNE T O CeF OMRMEZ M e XA CTIC THIZ L =,
BLESRMIL, £ 21602 BV ThHY, BIEWHEOMAKEZK 2-8125R-7,
Mofs TS 3BRBEBBR THY ., ZOKOF W mENAE LK., ko) #mE
WE TR, RolWE»A EMTH D,

#* 2-16  JHOE X M CT BLE &1

T R X — 7~24KeV(H %)

X7 45— |Al

Voxel # A X 0.65um/Voxel

Bl 22 & P JIS K 7139 1A ¥ % HH B A (& > <L alBr fr) o de i1
A Bl A i Z 1mm A7 > b

fitt A A A bbb ua bua st

1 7E 1% B (B)KRI

2-8 i H ot X # CT #1242 b 4
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2.1.2.6.4. XM CT L3 in situ(f ¥ - M F =2 : ZTOH)SRAHIUE
Bl

CeFEGBIER D CeF OkiEZ XM CT 12 TRIEL 7,

BERMIT, £ 2-17T 0BV THY, UIOWHLERABRAIF T L OAEE
BHxM 292737, 2ORDO ETFTHMICSIRAMENT, PROKHETH- 7
A X M CT ICTHE L, Bl EamiEe, AMMmEL N T THEHO
CeF REXBBICZ 7y 7 3 BA LK LR ATAMEEILL TBEL -,

AElE, R FEN CeF HABIE O T FIEOFHERIED ZDIC 2 ¥~
T D IHTEIM LT,

£ 2-17 XM CT #2251t

ST T A X #t CT

X % 60kV

X # & B 108uA

N7 2L A X | 4.1um

B %2 & P JIS K 7139 1A ¥ Z BB RBR A (¥ 3B ) o #

OB g (7 — MDA S 4 ~F 20mm X 36mm(t=4mm) O $8 1 % 1)
DHLERNT (K 2-9)

In situ # fif 200N ~ 300N

e AL E B =Y 7 A4 A XH#HCTHEE Xradia 620 Versa

I s B — B EE N B ORE R B 4R BB T (MST)

2-9 Em»L RV T ANE
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2.1.3.

2.1.8.1.
1) CeFOEE1

T CeFOMAEEZRML ., EMICE L7 CeF 2 MWL T

AR 7 R

PP #tfE ~® CeF #H & 1k

U 3K T 20 0 o #70  B L X % R Aifl)
F* 2-18 1T T CeF HAN—ZBBFEORM(=— L P)E £ 2-19 1T

REAM L7z o 3 0 1

N— 2B EREM OMIEMIC T HRFRTRIEL T, MEBEAFOREENL | K
PIWCBAERE CTHEMAL TWD CeF-1 E&FFEMORM A — v 2 HAHKE. AFET
ELRBEBEMI LR LERBR L —FRE4REL, BIfEREETHEMAL T
W5 PP-2LDRMAFY—EBEMLE, PP-LIE, EICHBEECHEHAI L TY

L=V MBI THNBELLT

WEBCTHEHENTWEIR= 0B Th 5,
kB, PPEIE~®D CeF 0O ST —HBICHWOLN TW D MIEA - 48 Al
(ZEH)ELTIE. v A VBEEPPEZH WV WM EIT 4~5phr FRETH 5,

# 2-18 FEM &

L TWwWas, SEMRIEL = PP-2 1%, EIZ

A—H— 71 —K REYHEAE
HH OREEy2 (Fa k) FlEEm S | #hFoR S | g IR | vort’ R E | AfE 72D AH | MFR
77 B) (MPa) | (MPa) (MPa) (kJ/m2) HECC)  [g/10min)
PP-1 VAVZIS SRS J6083 27.4 38.6 1471 5.8 95 58
PP-2 |HAKRU | BCO3C 33.7 47.9 1892 4.6 110 29
AEPP-1 | A P)=yiza | SEUERF) 28.0 39.0 1525 6.2 99 46
BAEPP-2 | 770y /- | (WM 27.7 37.3 1459 7.5 93 20
# 2-19 CeF — %
v m— R HE 2 Z R & (um) fii &
CeF-1 30~100 BAT
CeF-2 37 ‘WM L—F
CeF-3 37 LT¥H&EI7L—F
CeF-4 24 BMW™M7 v—F
CeF-5 6 BEMFEM 7 L—F
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N— PO PP21C, % 2:19 ® CeF O E % 5,10,15%5 £ O — i 20% %

BEIL LTz CeF+PP #f s O Wy Al iR 2 S fi L 7=,

2-10 T,

iy 1 P R 0 R

FROMEZRT, 2 A M CTEMEDH D CeF-3128 T, WS o CeF
I _XTEMERD D ZEN Do Tz,
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g
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ﬁ
ﬁ 130% X
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%
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T R S PRFFR . SRR S REE R
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CeFEE
2-10 Hh U B R 0O R FF R
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ipETHER TR

20%

VNV E BB ERFERIZONVTH,

XxxXpOo
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95% !
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X
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2-11 il i 98 S PR FF R
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120%

—&—CeF-1
115% —E&-CeF-2
A CeF-3(0Z2M0)
B CeF-4
1 110% | % CeF-5
x
o 0
I
iz 105%
iy — L b
100% O—\ﬂg/ X—= ¥
95%
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CeFEE
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i X
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S 50% —
N
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CeFEE
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VYNE—HEREIT, CeFAEAGILIEDL L RELSBALAT D, 2T
LHEELTIE. BRT D,
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W, A PPHIIE~CeF 288k LB AE0oMMEIC o>V THBAEEE FEh L
7~ 2-14~¥ 2-16 |27,

HA LTS R AR IR

OISRSARIGEE

160%
150% A CeF-3

o RFFE#{A+IRITCeF-1
140% - WMERRA+I8/7CeF-1 ()]
130% A—

O
120% 6 —
110% =
1000/0 @/@
90% !
0% 5% 10% 15% 20%
CeFBE
2-14  fh F 5RME SRR R R

120% L

A CeF-3 O
115% o RFFEUA+IRITCEr-1 e

- WMFFHAE+IR TCeF-1 Fa}
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(6]
100% (=&
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CeFBE
2-15  Hi IF 5 X PR R R
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115%
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100%
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& CeF-3
O RFFEEE+IRITCeF-1
—=— WMFHE+IR{TCeF-1
e _:_:____...--"-:-:'L'.é------
©
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CeFilRfE

2-16 5l oRR S R FF
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CeF-3 D#EAI PPHIEICR LT, =F 2 h~—(SEBS)Z L 7= —# 2 X
2-17 2k T,

110%

100% O
90%
80%
70%
60%
50%
40%

30% !
0% 5% 10% 15% 20%
CeFEE

CeF-3
O CeF-3+I7AN
O

SYIVE - EERERIGE

B 2-17 b v — 1l B0 T AR R
TIARNY—DORMED EHEENT LT D5 LERMIETE DT, 4%

CeFfil =T A P~—HEFOMEEICLY WML a X B XOEEMEO KIE
AR E AL T,
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2.1.3.2. HEBEHAEFHORIE(FELE PP+CeF HAMIEEZEH L ERMLE
&)
L. PP#IIE~®D CeF HA{LEMHFICL Y, EWRDOAT 4 v 7 ) —F—0
BENE &8 on 2 I sAE L. OB OB GE 2 E e L 72,

1) BE AW

AR CeF BAHAE PP XLy hBIORERR T COMBY M %
# 220127, EE MFRIZCOWTIE, AT 4 v 7 7 U —F —@OEEICH
MALTWD CecFEANN—Y L PP XLy hOkEE MFR & g L CH % O fE
Thol, TR IITHOWNTIE, 25%IE T L7222, il i e sx, 8%Im I L7z,
XL — R X2 oW T, 12%M B L7,

# 2-20 CeFHEAEHLE PP XL v WY

A E H W E 571k BAL | CeFEEA N— PP | CeFE A& HEPP
e JISK 7112 — 100% 100%
MFR JISK 7210 | g/10%% 100% 100%
B X JISK 7171 | Mpa 100% 75%
Hh
PR R JISK 7171 Mpa 100% 108%
T L BT R X > o 0
() o T ) JISK 7111 | K)/ni 100% 112%

(CeFEEBNRX—T VPP AT 4w 2 7V —F—wBEHAL Y )
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2) AT 4 w77V —F—OHE M KIE

@ L - B - MLSEME O R GE

CeF EAHAEPPHMEBZHNVWEBRHFNTLZER T 2720, FHEREEICT 1
(R T =S AEREMLT L, 20HGE AT 0 v 7 27U —F —KIKITH A
AATE, AT —H AR 2-18 1277,

2-18 CeFBEASHE PP XL v N TORREE M
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CeFEAHEPPY V7 AERF CORIEMELE 2-21 1277,
RIEMEIL, BELR —SHBETHRIEAE TH 72, BWHBRAEICHO W TIT CeF &

ANRN—=Tr PP(EEMNaELL FORKICK LT, 200 Lo ZY N8I R
=i,

FSEPEITBEEM EFETH -7,

#* 2-21  BREEAE R

Bah DRIEME - ABUR A - MHNME (vsAT 0 v 7 2 ) —F— [ EERK)

CeF &5 /N — ¥ L PP (&£ fih) CeFf & - 42PP
RS O BPE & [A]— e CRUE R RE
Sk affl LA T ax 21 2 i
FHST M @) L & RS

(B 515 100X100mm D7 L — ’5lEa BHRER L. = X 5 HWHIEXERD
0.3mm?LL L By SR A FER L1 H7- 0 OFHEE T 5, )
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@ L) 53 BT AR

CeFEAEN—Y 0 PP OSNBlmICBE D EYY 7 10 MEHIRL., £
G LTk R AR 2-22 12077,

o —ZAHEKEDOEYDN 60%, 2EREDDN 40%TH - /-, CeF & & # 4 PP
EFHWDE, SLICEDPHMT I2AEERDLY . 4%, BRPOSHTTB LI OR
VMPBAEALT D27 e XA EOREELEB IRV, RESKBRFALRLETH D,

® 2-22 BT RER

Sy AT E %L - 10 Tarm—= 'y

X 15 HEMINE 3R
0.3mm?LA k- o> 547y il 60% 40%
& -

= X O HEWRIE X FE e 2 B0 §
0.3mm?LL o F4 5
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3) BLRoflits & FEEMITHMITZAE X b
AREFEORERMNERLIVEH LEL Y COBRMKE L FEICm T - B E
fili ks % & 2-28 12" 7T, CeFIZOWTIX, et T 2W-E R a2 M YD
MY ICBWTEMTHDLZ LA RE L, WHAIZCODWTIE, a thoRiT 5
LGN T A NEYHEOBMSIZBENWTEMNTHLZ E 2 RHLE, BT, a fthé
b HEEEZHFAT 2L Tax b eYHEOWMMLICBEBNTIVEMTHLDL Z &%
Rt L7, SHHICHONTIE, a thoREFTLI2H-HER a X M YO WLIZE
WTEMNTHDLZEE2ZREBLE, BROMBICONTIE, ALVEICBWVWTAR
FEAEaI X N TH o7 500 H/kg LT Z#ERLZ, £/, BLIETIiE, &
mbHaARXNF oA EEL R L, RIFEEIT, FEAIIRMITLZBEE=a X
M2 250 M/kg b LTHERLZa XM T U2 HET,

# 2-23 L IUELELHEa XL

BALE : O>0>A

OCeF A PE[E a A b Wk
aft: HA O ©
bt EN JAN O
ctt: st © O~©
OUE A A PE[E SN Y
aft: SN © O
btt: HA A O
ctt: EFN O A
atbtd: — O~© ©
©F /¢l Az PEIE] a A b Wk
afh: EZN O O
btt: sk A A
CeF#&PP @ @ ® HEE= A b
AL v att  atbtt  ath 5001 /kgLh
BL it (F4) cfl:  atbth  ath 250 /kg
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2.1.3.3. PS#HEE~»D CeF &1L
(1) CeF #E A1k PS B ® CeF I & PERUBR S R

# 2-19 T? CeF-2 5 L O CeF-4 z# v, MHIEALAI, 5 BHEOBRMITATD
T, PS N—U U EHE(PS ¥ v X H HIPS #fiF H9152)~#EH AL &, ¥k
R EEM L, A=Y U BIEOMECHT IRBEROEREEZK 2-19 IR T,

200%

—0—5|5R3#&CeF-2 O B|3E382CeF-4
— 5|5R{FRUCeF-2 —+— 5|3EfRUCeF-4
—A—Hlf5RECeF-2 - B3 &CeF-4
150% USSR CeF-2 = BRI CeF-4
K- BESAECeF-2 Oyt EERECeF-4
i s
G 100% & 5 ')
3H
s
50%
0%
0% 5% 10% 15%

CeFEE

2-19 Wik fefr =

LYy, PPHIAEBICIH R CeF FEOEWIZ L H2MMHEELDZIT VRV, —F,
VA NVE—ERBE L RMOPREICETTL2ZL0brY. ZThbaddH
T 5 A AL A O OB A O MGE 2 E e L7
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(2)  CeF # &t PS Hif 5 ~ o W B A 0 ¥ I 4 2 4 7
TR E~ORFE LT, =7 A b~ —DRMLFTIT L B WL ORI E
EW L, F 224 RIS LEZT AN~ —ZZD0KEHR —E %77, CeF
IZ2WTiE, CeF-4 % 15%RE CHALE T2,

#* 2-24 WHEHBRFHZIAb~y——%E

AT — A F Lo KR fif & (2 M%)

TPE-1 B 1k A 18%

TPE-2 B At B 30% 7 AN
TPE-3 JSR 24%

TPE-4 B At Bk 20%

TPE-5 B At Bk 30%

TPE-6 B At Bk 30%

TPE-7 B At Bk 20% ik 28 1

2-20 L= 7 A M~—%(YHAOEN T LICHMELZEfSE, Yy E
— RS OLEERIEL 72, =T A M~ —IRMME O KIC XY ERER S (A
EFT R NV UEMLAFOBEBRBI ZHERT 2121, 16~17T%D RN A
VETHDLZ N5,
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H P RICEA LTI, WRIMED 15%LL PR oM EMREENETH Y . 5l
FREIZBE L TR, IRIMEDN 5~8% L T ThHNIEIWHEHTERN IR THDL Z LD
Mmole, ZhbHlck, 747 —®NMT5E, B - gitERIm EL., gl EM
CRHEREFIKF T2V ML —FRAT70BERH L2 EBRIESNT,

INHLORER%EZ, CeFIRIE 15%EE T, iIRMAIFEIC LD ¥ L E—HBEMR S
LT EMER L OMBEMEAEK 2-23 128 L T,

INLORRED, Yy E—FBRI S TERMERIIEBNT, HRICTKD
A EBEICR G o R E R T REER TE I,

— ., BE - HHEREERBELTWM VT ORMFOELOLDITIE, B
PEHERF M LT O DT RIEDMLETH D B R, BE PSH~0wE MK &
AR FE - FEREE FEM L T,

0
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2.1.3.4. HBEBEFTO CeFREOCBEL YL OHBEMERIE

2.1.3.4.1. SEM T X 2BEBIEF D CeF 438 - Bl 4R 18 0 8 £ 71
(1) CeF 4 PP #EH @ CeF iR AEB £ 55 R
SEM B8 &Y 7 rvo—%%E, £ 22512577,
B, AR, R—=Z2EIEZ ANV PP(AAKRY el BCO3C)D 1 M TH
D, TPE(= 7 X F = —=)IZHRML TV,

#* 2-25 SEM #8224 7L —E F(CeF+PP)

AIEES A —2 7 B A A
1 19PP-34 CeF-1(15%) 7w L
2 19PP-39 CeF-1(15%) MAPP(100TS)(5%)
3 20PP-197 CeF-6(20%) 7w L
4 20PP-198 CeF-6(20%) MAPP(100TS)(5%)
5 20PP-205 CeF-7(20%) 7w L
6 20PP-206 CeF-7(20%) MAPP(100TS)(5%)

BB REE G EZ X 2-24 DX 2-27T 27T,

B o & F 5w BHAE O 8 5 i A7) &2 MD & g 5w OB AR i B 5 e T
E)% TD L L TW5,

%3 100 5L EOBEE GO b, D K5I, MAPP & 0 ® & f Tk, MAPP
BRLOBAITHNT, CeFOBEBE LD R, ZHEABRVWI ERDND, Zh
HBIZED, MEoHFR EARNLTWD Z ERHELETE S,
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(2) CeF # & PS BIAEH @ CeF Ik 8 8l 22 i 1
SEM @8V 7 ro— %%, £ 2-26 1257,
N — 2R IENN—Y 2 PS(PS ¥y X% HIPS H9152)» 1 fEETH 0 |
TPE(= 7 2 F = —=)IZHRIML TV,

# 2-26 SEM#BI2H . 7 )L —E£(CeF+PS)

RAMEE 5 N A= 57 BCUCE A
1 19PS-4 CeF-2(15%) 7L
2 19PS-16 CeF-4(15%) K5y 1 & PS(2%)
3 20PS-89 CeF-4(15%) SEBS (8%)
4 20PS-90 CeF-4(15%) SEBS (15%)
5 20PS-113 CeF-4(15%) K5y 1 & PS(2%), SEBS(15%)

B REm G rX 2-28 05K 2-31 1257,

B o & F 5w OB IR W 8 5 [\ i EAT) 2 MD & | g U7 1 (B s i B 5 ) i
E)%Z TD L i L TW5,

IHLOfRICEDE, Ky FE PSERMLESL O, CeF Ofigilh - /758
DREEFTHLZENDLND, SEBS OWRMOGEIX, ¥ U CTHRMA 72 LIk~
Wi, CeF O #HRBIZIRIFCTHLN, —&., BERXRXN LR b b, F
o, KO & PSIEEIE., Ml " BIIRE TRV ERDbroT, ThHD
REEMDMEOMBEE S B TR L., MR Lo - TEOBRF %
H#H TV,
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3 s CeF-4:15% CeF-4:15% CeF-4:15% CeF-4:15%
A | CeF-2:15%D% | zpg. 5o SEBS: 8% SEBS: 15%

MD
10015

(L%

E2M)

(EPS:2%),SEBS:15%

MD

10015 |8

MD
10015

MD
10018

(Fim
(E2M)

2-29 SEM #1454 B (CeF+PS, 100 £ F Hm)
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-2:159

MD
(BF)
30015

-

R T

{&PS: 2%

SEBS: 15%

fiE.PS:2%,SEBS: 15%

D
(#2)
30015

MD
70015

D
70015

2-31

52

SEM # 22§ % (CeF+PS, 300 %, 700 {%)



2.1.3.4.2. TEM Z L5258 EMIEF D CeF L X—XBELOREBREDOH
=i
(1) CeF #H A PP K51 @ CeF IR RE Bl 52 4 £
TEMBlZEY Lo —%%x, £ 2-27TI25R7,
N— 2 IEIE =Y PP(EARY 7ol BCO3C)IZM . BEFHEH KD PP
BAEIZ DWW Tb Mt L7z, TPE(=Z X b~ —=)Z&HML T2,

# 2-27 SEM#ZY o 7L —%F(CeF+PP)

HIEHES ~N — Z 5 g I a—2X o E S E F
1 19PP-34 BC03C CeF-1(15%) %L
2 19PP-39 BC03C CeF-1(15%) MAPP(100TS)(5%)
3 19PP-84 F B 1x PP CeF-1(15%) 7% L
4 19PP-91 F Bk PP CeF-1(15%) MAPP(100TS)(5%)
5 20PP-130 BC03C CeF-3(20%) %L
6 20PP-135 BC03C CeF-3(20%) MAPP(100TS)(5%)

B REHEZRK 2-32 1277,

B F, KA OEMIZ CeF THhY, BRAEBHIIN—ABKBIZEEND A
LAH(EPR)E B 2 b5, SEM B¢ TEM M4 TIix M AT 2 Bl - L ovss
Bhg ., KEY ., SEM iR LMk, LT MAPP IsN L7z 523, CeF
DI EN T A AN /NEL o TWVWHZERBETEDL, R—2HFIcTtx &
ALTW/EEPRY CeFH A4 X ART/HhEWVWLD, MAPP O REZET S
TR SBODEBELN TS LHERIN D,

L% 1%, SEBS R X OIRMIC L 2 %Pk EORFEL EML TV FETH D,
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(2) CeF 54 PS #IET1E D CeF Ik HE B 22 45 3

TEMBIZEZY o 7T Lo —8%, £ 2-28127-7,
NR—ZBIEIFXVTh b N—2 2 PS(PS ¥ v X & HIPS H9152)Th 5., £
NICMmAz., BEEREHRKRDO PP BIEICHOWT b L, TPE(Z T X b~ —)IZ
WML Ty,

# 2-28 SEM # %2 %/7/b~%i§(CeF+PP)

HIEES tro—2x > BB A SEBS T 7 X b~ —
1 19PS-4 CeF-2(15%) 7% L m L
2 20PS-29 CeF-4(15%) MAPP(2%) %L
3 20PS-37 CeF-4(15%) KD FE PS(2%) %L
4 20PS-89 CeF-4(15%) 7L (8%)
5 20PS-90 CeF-4(20%) 7L (15%)
6 20PS-113 CeF-4(20%) KD FE PS(2%) (15%)

B REB AR 2-33 1277,

g KA O EMIZ CeF TH Y, IG5 W I3k FR o B aRHEiE
R—2Z2BBICHEETNLI T XTI LMEEZLND,
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e =27 74 NN=ZHhoC,BRICEM LT LAHEIBEINL, 2Hhb M
SEBSf#HHTh D LN, BZINbDOT T A b~—0F LI PS 1A
L CeFORMEIZH > THHFEIMAELTEBY ., T ORI X0 MG [ R
LHEBEZLOND,
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e e pBMMEICMA T I A N~y —ORMICEIDEHEREERR LT 25 &3 272,
LOLAaRD, PBEER =7 A M~ —DHAETICEW TYHERBRAEETIE

HEMEBLOBEROXBTAR O R o, ZOHKED TEM £ 5 #4123,
X A s o 20PS-113 TH 5, CeF OV o AN+ Il T&F T n k
IR TEND, THIET, PBEERE =T XA b~—% LE LFEFIZERML )
LTV 7w, =27 A M =D oBIERBEOSE 2T, CeF IZxt L TH
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RBRARB L TWhWnWEHRZIND,
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T HEITHMERL VLV E —HRB SO — AR EOW X T DR EEE
L TWh,

ZoZEnL, =TT A MY —OIRMLT OFT LT CeF %+ 45 (I ik - 7o &
UETHODRMILEOZIZ, =7 A M~ —IRME# LRICLD2MELED
RERIETDILENS DL EBZ X, 2D OREMTIE - TR O K ERGEZ %
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2.1.3.4.3. AR EXBCTICLBBEEBEFTD CeFDREHE

WHEE X CTEBEZoY I Afle, £ 2291203 F, 20O 2H 7 LTO
MAPP H Y - 2 LOFERICH L T, X CTIC XD CeF OFEAMGIZ DWW THGE L
=,

# 2-29 SEM#H2Y% o 7L —% £ (CeF+PP)

HIEE S ~N — Z 18 BE 00— D E A
19PP-34 BC03C CeF-1(15%) L
19PP-39 BC03C CeF-1(15%) MAPP(100TS)(5%)

K 2-8iZ/n LicWim o 5 b 4 LI oW ok X 8 CT 822 o 8l 22 1\ 4
D B % | 2-35 12T, Wrmix, 2NN 20um HICBE L T, ALk
NaB—AT7 7 A N—DFEROEELRHNTLEE>TWVWD,

19PP-34 ® MAPP fERM D 7 — A2 TO CeF X, ¥4 XD KEWH OB
DODEBIZDO> TBETETEY, MB#A A +4 72 100pm 4 — % —CeF @ %
MR BRAEIND, —FHF MAPPIRM&B Y O — A TD CeF O A XX, 10um
REUTTOVEED RS, Bk - PBEPBUHTHLZ LD D,

CONHBETEIL, CeF REBEAMEOFMIZKNEE TH 5., HEIEVHE
WToD CeF DIRERBETEL0T, 4%, BT CeF #HE PS B g~ % i H
L, £, OMBEOF L TAEEML T, S LLOoMBEERFL, WK
BEOMERIMNEZDOZDIZHEHL TV,
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2.1.3.4.4. XHB CTITL 3B in situf » « A4 F =2 : TOR)BIBAMAE
BE

CeFEARAEF O CeF OIREZ S X CTIC THIEL 7=,
BHEE X B CTEBEOY T Afa, £ 2301257, 2027 LTO
SEWEF OEWNIZONT, XH CTICL A CeF OFEIZ > W THRIEL 7=,

* 2-30 in situ X # CT# 2V 7 )L — & £ (CeF+PS)

AIEES N — Z K fg ) a—2 o E S E F
20PS-29 H9152 CeF-4(15%) MAPP(100TS)(2%)
20PS-37 H9152 CeF-4(15%) BEHFE PS (6%)

CeF+PS Hitflg o Bl 22 [l 4 45 B 6 2 X 2-36 5 L VX 2-37 129, 22 {1l 3 & &
WOIRRE T, ARAAMBEELLZREOBEB TH DL, —8. 77 v 7 BHEAE
LTWOEHABET DL LN TE D,

77 v I RAEROMBEKICEID ZORFAE TOSEMRS, SIEMMEEE
KODHZENTE, EEOFIERRTOSIERS, JIEMMEROKRE L 0K
HAHADHI LR, ENBELIETE, ENUBRERT IEH LEXNNT S Z
EMNARRIZRDEEZEZOLND, THICX V., CeF & 5O S B2 E A & 7
LMD TRONICEY, - HEHEORFT FELEDL- T D ETHEZ
No, o T, ZZTRBEINDIDRMEABE L MM AEOHEORED ZN 5

ST - BEFEZHVNLIE, CeFOIR « A4 X, BPIREBEIC LV | MiEE
WZORND7 Ty 7 DREDRUZBE T DN TE, WL OME L KGE
TEhEEFBE2LND,

L%, YU T A BREEEHESLCL, ADV=X20@BHZL T LEND D,
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2.1.3.5. EHRHEAE

1) AEEM
AREENGGETI2HABEBECEP:ARY 7oL U LPSIRY AF L U)EHERE
BB T L, —FH. CeF IZTRMmMMBIFEFICH KNz, TRE LR T
BEREOKEOR CHRLEBEBEL T LE), CeFREBETLIE, 2 XD
BEEDN+ o< ELIRNETRLE R DD, HALEIEOMRE X KEICKT
T 5, £ZT, CeF &~ MV v 7 2 E(PP,PS) L oMM (i o8& % - #
EME) 2R LS ED MR EZ/ LD XHFAEELIT - 2,

(i1) 7 7 kR

(LA 20 T)

CeF HAMBARBICHEWT, CeF T KWK L LTRIEINTEY , #IEL D
BEADOTZDICHREAFE 21T O L mERERKLERD, £, BE. BEY %
ZL<BETHMEWETHL, vh Y v 7 ZABETH DL PP, PS & o 7oL A
JEIXRFE, KEIPOR DD AMBROBEMRMEME CHY . MBEHEITWDIEL TKE
W] OB THY, BAEWIZZR L XL,

2 UL EOR Y v —2REEDLDETELNLLIRY v —T r A28V TIE,
R ~—0, B F VXAV THET L BEMER] LIHEMEBETHYHIEET D
(FEME R BBV, BLALEOMAEDEORY v —7T 1 A% TIHFMHER]
Thd, HEBENATEAEMEBOREGZHET2BHTRAXRZHMETH D,

MBEAA L, £ 2-31 CRT LI, o FHEENICRIEEMERLZE LRV
FIERE T AL A ) & ORI R 235 [OOSR MEA ) LiomaEs
N5,

RO TAR AL A ) OO EmERLIT, Fio, AL A UvBErTLETD
HIVKREE, AZ T VBT P VICREEND DR R, KB, 4%
PV EETH DL, BT, TROSBEAANL X, LESG XA 7. &2 VIR
fGicttE® /) ~—% 777 NESH LT T 7 N E2ATHRETLNLD, V2

RN ~—=TnmrA4TIE, AT LA VBICEXOIKEPRY ~—T L RIZLD
I FHEN, 72, GFRPPGH#MEBRILAY Yo L) WPC(Y v R T 2T
v 7)VETOBEAGABIBIC MY « 7 — & BMUERIE. & 2 0 1T &
MPERIE & 2B EE D2 HICEAKRK LA VBAHONLOATND,
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AL A O oy 1 # 1E

B FR ¥ AL A D 1 & A ¥ Ak A o 45l
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777 KR Y v — EGMA-g-AS
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SMA : 2 F L >~ L A vEELEAIK

# 2-32 1T,

Ehmko BB zRwd,

#* 2-32 MEALAK D51 HEE

P i 4 FR &AL ) D 1 i A —F —
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MAH %t SEBS
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(CeF EAMEHZ BT 2 MHEALH O HEEEIC DV T)

CeF &~ VU v 7 Z2KHE(PP,PS) L @ ¥ M (R oo £ 8 M - % & M) % 1n k&
5 ELT, CeF Oox vy VU —27 2B EALIEE., BELZRE T D Tk,
CeF o FmbFEMICLDIBESHILE REMBICE T2 FE, Era—20
BEMORAELZIME L., »oBIEICELE — 2% —lCH B IS HB T, B
KPMETH Y o RE D HLB B KRB AN T > 2) & F 7 2 WA UK + %5t
HIEHEADZEANLEZFEELRREINTHD, LOLARAR’L, WTHhOHAD
tarm—2F 2 MBICEoMBmARITIFZERELS 20, D

— 5., HEH EZH Wz CeF &~ MU v 7 285 (PP,PS)IC B Fl S i o #2545
Mo mEMEOm B, RSB OVWTRODPOHREN RIS N TWD,

HA S Vi3, B — 22 RELEZESHIBICBEL T, Ak~ LA o BRE M
PP(PP-MAH)# s ¢ 2 2t ko THmoHEEMELZ 2 vre— L, RE
BEENE Ve X2 RELEEAGEBIEONFREICEZ D2 EEIZO N THK
KR 74T —THDHNT ERBINT T LA(CaCO3) % I L 7= & #HE
LB L#EE LTV D,

WHOHEIZLD L, HEAHNPP-MAH) L 7 1 5 —3 fli(k v —2, Z L
7. CaCO3) & DM EAEMICOWT, BAMEEOF N L SEM TEBEN L
tro—2x, L7 CaCO3 D7 47 —& b2 PP-MAH ICIXHEMRENLFH D
e xR L, PP-MAH &t OMAEMEMOMRS T, CaCO3># L 7>k /b1 —
ADINET & > T,

KT, PPIZHET 47— RELEBEAHIE(T 4+ 7 —H/PP A B IE) I3
L0 LT, R, SIRMBE, HRWBEICOWTHE L DT 1T —/PP
BAMBIEIC>OWT  PP-MAH 2 F O FE L2 GO BB 217 - 72,

BRI, W7 07—l L, PPMAH¥EGFEAVEL, 7 07 —D

kD ETHAONR 0T,

GIBRIREE X, v — X /PP EABIEICE W T PP-MAH AL fFL TR0 G
DIk, EFELTWL2b0ERE< M EL, PPP MAHEFEFT, Ebr—2X
OFR\EEP/ETICONGIEMELGH ML, ZniX. v M) v 7 2FTH D PP
LA TH D PPP-MAH O RmA#AET 52 L1k Fms#EELIc<
K<Y, RERERIZEWTH, 747 —ThdEAro—2I+512 B s
EINDHITEHEBELTWD,

BERBEX, £4x 07 47 —Zxt L, PP-MAH B3kF 325 2 & Tm kL2 R
SNz, LrLAanb, Brua—ZX/PPEABIEOBE®REIZ, l1o— &
LEBITHEFICHRTLE, ORI, EAre—RCBR6T, 740 7 —RINIC
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LOHEREDOK FIX, IKEZZ2BLTHY, HEMBIETD 7 0 7 —
WIS IR EFR L, EER L R200 I NTNDEEEZEL TWDH,

F7.PP-MAHIC X2 R E#EEOHEDEICOWT 3HBEDO 7 4 7 — D5l ER
EombELYVBRIELEZKRE, R ITEro —2>% 1L 27>CaCO3 DIEE /20 |
PP-MAH ¢ ® 3 B O 7 4 7 —DOMEAEH DR S (CaCO3>% L7 >E /L1 —
2)e =B Lahol, 2O EE, AEICBT 2LFHNR2MAEER ORI &5
ERBRICBU AR EESOANMEL THERAFRL E IR 202 & 2 Fk
LTWDEZLELTWD,

HFANL, RuEOBEEEROCEEFEEO R L2 L, PP REA LG OHG.
MBI TZLEOTERVWLRARNMA T L2BEARK LA VBEEKRY T
L (MAPP)OEK~ L A U BE(MA)ICAEH L, PP oKk~ L A BT T
7 MBROSIE . ET A G 0 By iR TN ERETDH, ZOD
FUOHNPRY) v —EHNOKFLG EHRE, RV —HELCT VIV E2RES
BE, TCE\ALAA VB EEABRMAMTEILETH B,
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Tt —2AF%T7 4 T7—0DFE, MAPP D VR LELEDAZHESLT R
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