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FY2021 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. Objectives of the Operation

Home electrical appliances mostly use three types of resins (PS, ABS, and
PP), making it difficult to sort them correctly during disassembly. These
resins are therefore recycled into low-value components, with the result that
their rate of reuse in home electrical appliances remains low.

In this project, we aimed to restore the physical properties of recycled resins
from used and discarded home electrical appliances that had lost strength and
other physical properties by combining them with cellulose fiber (CeF), a bio-
derived material, to permit them to be used again as parts of home electrical
appliances, etc. Our goal is to both expand the use of bio-derived resources
and reduce the use of virgin resins derived from fossil resources while
minimizing carbon dioxide (CO:2) emissions and expanding and accelerating
resin recycling. We also aim to achieve high-efficiency recycling by ultimately
using a single resin for all our product components.

It is also extremely important to study beforehand what the impact of this
scheme will likely be on the current resource circulation system, assuming
that CeF composite resin will be used in home electrical appliances. We

therefore also evaluated its potential impact on existing recycling systems.

2. Description of the Operation
(1) Development of a process to compound CeF with resins recycled

from home electrical appliances

We optimized the conditions for compounding waste plastic derived from
used and discarded home electrical appliances (recycled PP) with CeF to

achieve cost reductions while maintaining its physical properties, particularly
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its flexural modulus and Charpy impact strength. Having conducted mass
production verification using a mass production machine, we confirmed there
to be no problems.

We achieved a cost of JPY300/kg against a target cost of JPY500/kg or less
for CeF composition of recycled PP resin.

Our evaluation of molded parts showed that we were able to improve the
external foreign matter in stick vacuum cleaner molding prototypes over last
year's techniques. We were able to reduce both the size and quantity of
external foreign matter. We conducted a component analysis of the remaining
foreign matter, and confirmed that none of it derived from the compounded
CeF: all of it came from the recycled material.

In addition to optimizing the material, we reviewed the process (mixing
speed, steps within the process, etc.,) aiming to further improve the properties
of the CeF composite recycled PS, which mainly consists of recycled PS. As a
result, we achieved a retention rate of 91% of virgin PS properties.

We expect to achieve a cost of JPY300/kg for the CeF composition of recycled
PS resin.

We selected several refrigerator parts as our testing target and conducted
molding prototyping to verify the moldability and appearance of the CeF
composite recycled PP and recycled PS derived from recycled PP and PS.

We observed the shape characteristics of each CeF material to determine
the performance and physical properties of the composite resin in relation to
the manufacturing method and properties of CeF (fibrous or powdered, purity,
etc.), and gained an understanding of their effects on the composite's

properties.

(2) Development of a sorting process and evaluation of its impact on
the resource circulation system

(i) Development of a sorting process

With the aim of establishing a sorting method that can sort composite resins
containing around 15% of CeF at a collection rate of 60% or higher and a

collected resin purity of 80% or higher, this fiscal year we conducted sorting
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verification during high-speed transportation using a hyperspectral camera.
We confirmed the recovery rate to be more than 60% and the purity to exceed
80%. We also conducted discriminant verification for each CeF concentration
and found that a composite CeF concentration of 15% or more is required for
stable selective recovery.

Further, we evaluated the effect of color on discrimination and found that
there was no effect of browning due to repeated molding and that selective
recovery was possible even for black items by using a black pigment that can

sufficiently reflect near-infrared rays.

(ii) Evaluation of the impact of CeF composite resins on the

resource circulation system

We evaluated the impact of CeF composite resins (30% concentration) on the
resource circulation system if applied to home electrical appliances. It was
found that the concentration of CeF in recycled resin (PS) is around 3% in the
conventional sorting system when the diffusion rate of CeF composite resin is
10%, and that some of the mechanical properties (such as Charpy impact
value) are significantly reduced by 40 - 70%. It was, however, confirmed that
the concentration of CeF in the recycled resin (PS) could be minimized to
around 0.1% by sorting and separating the recycled resin containing CeF
composite resin using a near-infrared sorting system, and that there was no
significant decrease in properties compared to the conventional method, in
spite of a decrease by up to 30% in some mechanical properties. We also found
there to be no problem with recyclability in repeated molding with multi-
purpose specimens using CeF composite PP as the initial material. Durability
was confirmed using a thermal shock test, which revealed there to be no effect
on mechanical properties or molded product quality. We were thus able to
recommend three measures to minimize our system's impact on existing

recycling systems.

(3) Verification and evaluation of LCA
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We carried out a scenario-based LCA and calculated the CO:2 emissions
reduction effect of its partial introduction to applicable products. It was found
that the annual CO2 reduction effect was 5,301t-COz2eq assuming a higher
uptake of these products in 2030, in which the functional unit is the resin
material used for one part of home electrical appliances, the baseline is virgin

resin, and the evaluation target is CeF composite recycled resin.

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

The demonstration project will be completed in this fiscal year. We
will continue our efforts to implement CeF composite recycled resin
in consumer products. Specifically, we will continue to conduct
detailed evaluations and product adaptation studies for prototype
molded parts of refrigerators in the development of the composite
process. We will further reduce costs to be able to broaden the range
of products in which it can be used. We will also proceed with the
development of prototype parts for washing machines and air
conditioners in addition to refrigerators, and conduct product
application evaluations, such as verification of durability over time.
We will study further cost reductions and standardization of the
sorting equipment in our development of the sorting process to realize
a recycling system for CeF composite resin. We will continue to work
on evaluating its impact on the resource circulation system. For LCA
purposes, we will increase the number of products to be evaluated and
conduct assessments that keep up with the growing uptake of a range

of different products.
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HESEE | PSR VG20E
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# 2-5

PP vy v —FEERBREA &K OLKMAE

B E |IIS K7111-1(1SO 179-1) #EHL
HWEHEE [y VE—EBRE (/) v T
HERFTEIL IS K 7139 # 1 AL % B AYEER A (L=170)
(/) v FFt; R SATERING ) v TF o 77— T
J o FINT & Hid)
REASA: | ETAE . 150
AFRIEY += %X — ; 2.0)
HIEER : n=10
AERERET  [(23+£2)°C. (50+5)%RH
REREE |V DG-UB
# 26 PPOMELLARERBREAB L ONFMH
BRI E |IISK 7191-2 (1SO 75-2) HEHL
HEMWEB |WEZDAERE
BN Ik [JISK 7139 % 4 FALE £ HHEER H (L=170)
(GRBR A AT 7> & 80x10xt4mm & {Ef%)
REBRH A, 77y FUA X
SR | IS 7 ¢ 0.45MPa S EEBE - 64mm
HiE B - 120°C/h HE A 0 0.34mm
R Y a— A AL BIEE : n=3
ABREREE  (|(23+2)°C. (50+5)%RH
W@ E | EPEREHE 3M-2
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#* 2T bR 2-12 12,

CeF 56 PS IZH T 2 & B &M

HE S fF o 5

N N
# 2-7 PSOHERBREA K OCSM
ARk JIS K 7112 (ISO 1183)#E il A %
& H A 2
REBRAEWR |JISK 7139 ¥ A4 7 A1 £ BMRRKR A (L=170)
(ZHMREBRAFOPRLEH 10mm %7 v b L,
AR & 1 10x10mm O G % 3 HIFER T 5)
W EH ; n=3
A R BR B (23+2)C. (50+5)%RH
W TE 2 & WK B D-H100
# 2-8 PS ® MFR ®RBHEH Kk O &M
B 77 1A JIS K 7210-1(ISO 1133-1) L A %
) E H H MFR(A /W F 7B —1L—})
BRI N ALy Mgk
TEWER ;5
A BRIREE ; 200C
R B 2 1
fuf T ; 5.0kg
WEH  ; n=1
B BRI (23+2)C. (50+5)%RH
) 7E 4 57 L244

16



# 2-9 PSos|ERBRERR X OSLKMt

B ik JIS K 7161-2 (ISO 527-2) % #iL
& = H glagsm s . glEM O
B AR | JISK 7189 #4147 A1 £ HMRARKR A (L=170)
B : 50mm/min (58 & - ff OV)
smap |0 G IORN
F v v 7 HEHE ; 115mm
& % ; n=10
B BRI (23+2)C., (50+5)%RH
) 2 4 HIEENRH VG20E
# 2-10 PSo#FRBREA B L OFMF
i Bk ik JIS K 7171 (ISO 178)#E#L, 3 sih iF 3 Br
il E| o aR S, o e R
BRI IR JISK 7139 ¥ 4 7 A1 £ B RE F(L=170)
R BR Se il B ; 2mm/min
fiif B . 200N
=R R ; 64mm
J£EF K OV F A bmm
W E £ ; n=5
BN S (23+2)C. (50+5)%RH
I 4 R VG20E

17




# 211 PSOv vy A b —fEBEABRIEAL L OLHE

i B 7 1k JIS K 7111-1(ISO 179-1) %4
Wl H VL E—HBR S () v FAH)
NS RN JIS K 7111-1(ISO 179-1)/1eA
XELHBORBRAFFEITHL2D ) v F 7Y =il kb /) vF

A RBR A 1
B S Frb B A ; 150 J&

AHIEY = F L F— ;2.0

W E £ ; n=10

(23+2)C . (50+5)%RH

RIER K DG-UB

#£ 2-12 PSOMELZOLABEENERRKRERR X OSEMH

iR B 7 1k JIS K 7191-2 (ISO 75-2) #E i
Wl E H fif B 7 o Z iR EE (2 B MR T SR AT E 0 & fE YD)
AR T STEE | 80x10xt4 (mm)
B REBA M, 7Ty hIAX
#i i) 5 1.80MPa
IR EEHE ;  64mm
FREE ;5 120C/h
HEZDLH ; 0.34mm
B R S e %
) E K ;. n=3
W 7E % iE HIERSH SM-2
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2.1.2.3. PP H#iE~® CeF A1k

BEFBHRKPPIZONWTIE, "M AERCTHD CeFZEANLLTAETRE L
TIEHT A2 LICE Vb EIRBRBEAEOHBALEH OHIW & CeF#H & PP OWY
PEfEFRFm E2 BHRyE LT, CeF & PPORM - AL vk Xz o0 THER
AE A FE i L 72,

W E . WEEBICE R SN D N—Y 2 PP L FEFEER K PP~ CeF A1k
WA B, SAMLTROXMIITLOEY TH 5,

- CeF & AHRE 0, 1~20%

- IR A GRIERE) - 2 fh IR AT H

- TR (R PERR) 2 IR R A

- BHIEE - 170~190C

c RX— X HE : N—  PP3

PE K Bt ok PP2 fE (v W B H ok : RF, YETERE ok @ WM)

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

- CeF : BLAT & (BFZE B Sk %L 77 O fif B b O 8Ky SV ) & & de SRR HE

- BRAE SR S 0 142 GV B R RE) +82 (& 7 1 1 GiE)

LM EOT-DORBAF AR L, FRABRAFIITFTLZO®EY Th D,
- M EREBR R JISK 7139 ¥ A4 7 A1 (ISO)Z H 9 B / (t=4mm)

F 2-1~F 2-6 DHERBR FIBCIE N YM - BHE2HEML., Z#EREASSH
ZEHL -,
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2.1.24. HEBAEFAORIE(CeFESHFEPPHELZHEML - ERERKIE)
RIE TO PP ~D CeFHEAMEMICE Y, E@EMDO AT 1 v 7 RO 5
e 2 RIERMEL ., RIS ORGEZ EH L 72,

< 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

FR AT 4y 7SO MmE LT MBESS~OBEMZ M5 <<,
G BB D BOE RIS K0 BB - BB SR O BGE & FE M L T2,

1) RS A

WPE 2 WR G N TR, £ 213 1ITR T,

CeF & A PP OMIICHB VT, &iOLEBRMB. MEO%ZEM.GE W
ETHEDIC, e —F—HEIT, A7V 20REEMBICHIE L —F — i E
Z 170C 15 190 C TR E L 7o IICH BHIE AR &2 > W Tl e L EPE & CeF
Doy EED S 400kg/h R B R AR L Lz, ®AE A BN CeF #Ha
EPPXLy b7 4 F—HBEE., 0.258mm 2 L7,

#F 2-13 B pE 2 il IR P R SR 1

P 28R AR P A v — 2 — IR E 170~190°C
MOBHE N & 400kg/h
74 vHZ—HBE 0.253mm
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2.1.2.5. PS~» CeF #HA&1t

SRTHEEIC, BHEEHEK PSICHOWVWT, PS LY b M E M2 ABS ~0
REZERLT, WHEomMEEZX A2 0T - T3E - TR OB MRAE % 3
Lize LU, oAl HEal, =7 XA h~%0 80 LRS54 T2
Mmole, LM 2EEZITZENLRMAOBERIED 2D, N — 2D PS f1~
D CeF o4y wtk - HE MO RIEZ FE L7, 7725, CeF#HA PSOME
MeFrmm B2 BH) L LT, CeF & PSSO EAI MisibAl, =F 2 F~FDIRM -
ALK ORIMERIEL £l L 72,

L2 LAanb, TUHLORIED + Thholelod, RELITLHHEZND
WA O 72 DMFEZ T TR, BB IETEORRICOWT L MGl # o 72,
BELTEOFMFIITRO®Y Th D,

- CeF & AHIE : 0, 1~20%

< IR GRIERE) - 2 B IR A

- R IEE 0 195~205C

« N— 2 fHfE . N— Y PS(PS H9152)

CFRIEACA - DB E A K~ LA v ERZE M PP(MAPP % 72 1% PP-MAH),
K4+ PS. SEBS(AF L v 2 F Ly - TFLL  AFLL)Z T A k<,
SBBS(AF L v« FTH YTy« TF LY ZFL )%

« CeF : BLAT &b (BFHEH 1 e S v 7 O i i ) % & To B Rl M

c AR VESR M 113G VERE M FE)

PS ~OMEAA., o8AE LTI TR 3 EAERKIZIZNLLOMAEER T
TIARNYTOT VT UREFEGEZ T, Wik L7,

O KFBHRMAF L ZEFBYET T 2~ (SEBS)

@ KIZHRMAF L RGBT Z X k< (SBBS)

@ 747 =AU FERY ZATF L)

LY EOZOORBRAFZER L, (FRRABRFIZIFLO@EY Th 5,
MM SRR A JISKT7139 ¥ 4 7 A1 (IS03167)% H R A (t=4mm)
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2.1.2.6. HBEBIET 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. SEMIZXP2BEMMIE+FRD 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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A7 2
Wy g
BRABFESMH)

BREIES )
2-7 Wrm SEM, TEM #l 22 i

2.1.2.6.2. TEM iZ K 2BEMIEF D CeF L X—XBELOREBREOH
£ 51

CeFHAMMBT O CeF B L ORMDOIRELZ TEM I THZE L AiHEHO SEM
Bgzhim e R 2-7Tom< KB 2 0W L BIERES FmThbsEFEHM
O TEM B8 % FEh Lz, BlERXMFIT. £ 2-1560E 80 Th D,

# 2-15 TEM #2541

N JE 100 kV
Bl 0E FHEfEHR 5,000 f%, 10,000 £, 20,000 £%, 50,000 f&
B 5 fE Py JIS K 7139 1A Z HBRER (X o LB 7)o S 86 i

O H8f i Wi By S S AT R R R 5 m o B mE (X 2-7)

TEM 3 & 7% E 7 B 85 (TEM) H-7650((BE) B S7 #4 { fir #)

7 1 B (B =k mtrt v 2 —
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2.1.3. HY A i R

2.1.3.1. PP #iE~® CeF A1k
WEAEEE O AL A T PP ~® CeF#EAGLIZB W T, CeFEARILLRWVWEE DN
~2@%®A@%@®ﬁ%@ﬁ&UVVwH~@§ﬁéME¢5%%¢ﬁ
FpembERMLZENTEEN, TORBREN—RIZ, ka2 Xk CeF OEMR
TI7APMYOEa X MEREREABELZMA2EDE THHERFEE 2 X A
O W GE & R L7z,

# 216 BLOM 28 ICZDHMATEBLOEREL T, P D CeF-cl 1L,
CeF-al LV =2 X 23+ M/kg Zfi TH 5,

K QoREFEEEBICBNT, N—T > PP ~DOE AL Tl M R E
F112%, v x L E—EHRE SRR 11T% 52 ZER LA, 2 X MR Z K 5 7
DO CeFEL T T A P~OBREMBICELD . MPOIZB W TS, i MR
DERFF R 112%, ¥ v VL E—HBR S rFR 11T%Z2ZER L, 2 A ML DML D
MoZenTEl, KOOWT, BREH K PP & iz CeF & &1k 0 i j#E 1k
(s« TIRNICHBR oD, TOMEEX 2-8 12T,

# 2-16 HE Ak CeF L, AT HME

A 1E No. M CeF £ # 5y BCA - AH AR A TIA
DO20PP-157 | HEAE & 344 5.0% 2 & 15.0%
alk 20.0% | MAPP
©@ 21PP-17 | =TI AM~E T 6.7% 2 fE 12.0%
® 21PP-78 | CeF- AL ® A3 1.2% D6 13.0%
@ 21PP-82 cl  20.0% 9.0%
CeF-=IAL~ZEH MAPP 5.0% Cc2
® 21PP-83 13.0%
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140% m R

m v )V EEERRE

120%

100%

80%

60%

40%

20%

0%

@ @ ©) @ ®

2-8 WMERFEROWVEEEERE. @5 OREE)

INHORERITK L, MR EOERKIE L L THNEHEE OB % 2 TEME!
BICEIVEMLEZ, 2 CTHEROQLOOMELT I LT, Z OB EE KO
b xR 2-17IC3 T, RFOQICk L, @i, BEAEO= T X k<K 1 254
WRICHBHEPNRGFICHMLTWDLZERBEIN, ER LRI H L &
#mIh o,

# 2-17 TEM #1221 %

2pm
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2.1.3.1.1. PPH#E~D CeFEAILICRIT B2 THE OB
R X D B O RGE
PP ~® CeF#ERIba s v F 47 2B0nWT, B LTIEOHRS S FH L
Too BRI IREEO A7 J 2 BEEOENICLI2MEORELRGEL -,
A L7BIE., CecFEIIFROMWMY Th D,

R o WU TR R

PP N — U R
CeF : CeF-alk 20% (¥ 2-16 &)
SEA 4%
=I5 A h~ D6 11%+H 4% TH 3 15%
[B] #i5 % : 280, 350(JL %E), 420 (min'1)
120% = R
" )L E—ERE
115%
110%
105%
100%
95%
90%
280rpm 350rpm 420rpm
21PP-62 21PP-63 21PP-64

D6-11+H-4

2-9 R BREE RN S5 & Pk o B

BHMEEoOREEZ P52 LIk vy VE—EEMBMENE ETDH,— 0,
B BRI LT, ZhiE, BEEEE BT 2R T 5L
WEV, =27 A M~ T LMEFRMALT D52 LI XD BEMENHE L., F
SOOIV ITHERERRFELT LI EEZELIOND, TN TLEND, o=
FAMHMEE~BEHTEN, BT X M~ X RB D D T HGEN L
To b,

26



- BERIRME COFLE PP ~? CeF # A1 © #GE

EFEREHRKRDOHFE PP ~D CeFEAGILa DU T 4 7 % ®mPERKICTHRAE
ZE LT,

BAT EES O /N — T PP+CeF 1K L TW MR 7R O RRGE & 1T - 72,

BATEEM : N— Y PP+ BLIT CeF-pr 13.5% + MAPP+ = F % |~
MEEL 72 CeF A MEZ Fiticx=7,

/£ PP : RF F (! i F i K dn) . WM K b (5 2 48 K bb 2% 1) )
CeF ffi + J#J¥ : CeF-cl, CeF-alk (% 2-16 ), 20% F 7= 1% 15%
+MAPP + =5 A b~ 1~2Ff % 9~13%

160% APl BT e e

140% | |
@ €} @ ® ® @ ® ©)

120%
Vir.PP| RFE | RFFE | RFFE | RFFE WMKEEWMKEEWMZKEEWMZKEL,

100%
80%
RITE - - 2[EERR - |[EEEUP 2[EERR

60%
40%
20%

0%

5

@

2-10 BEEMKIZ XL L5 H4 PP

X 2-10 2B WT, BMITHMERLE Dy L —HRBEOMRBFRORBRIEIT., B
ITEEMTHL2OICX L CORREERE L CTHEMLZ,

M EFRAEBRODIZODWTIEBRITHMOMMHEMER L ERTE TV DR, Wi
BEKHERNMOZT vy VE —EBBERFEEN 95%LR->-TEOUARLT
WhH, THIZH L TIHQELIZO@OLODREGICI VMM LZND Z LB TE
LHEEBZZ2bRhD, —H,. @@, £/, ©L®0nkkwTchbrd X HIT,
2EEMCTIE, Yy A —EBERE XMW LT 528, MTFMEERNEAL T L, F

27



OO IZEBWT, IHEEFEEEICHEES S TS & vy L B — fE R
Eixm b+ an, MiFEERNEDLTI22ERNbhotc, 2L ORBRIENEAE &
JCI., BEME/EEOREE E L 72,

2.1.3.2. 2HIREHMEE#MZIAVEERAECLI RV Yy PEERE

Wiz, A PP B E TRk M PP £ 7213, YE/EM /KL E PP)EM A L T2
Ly hE&FE@E VAT VT 4 U I7MREEE T > T2, £ 2-16 D@ DM EEITE W
T, R—=2MHEEZ2 =Y PP 2o A PPICEETH X THRIAELZ FHa L 7225,
Z® CeF D CeF-cl iCBWT, 2HEMMHELIERFD R T > POl %A
LRI, #fAEEICREPEELL, ZORFOXNT UV FEBET L. R
2-19 FEEDO XS I2, REICKERIBELTEBY, 2KV A N7 RN
HETDLHERER> TS, CeFHMEOKSENELS, ZoKSEREIZE DX
WREETL2EZEZLND, ZOROFFMEMFIT., £ 2-18 DEMFE1 TH D,

TITHEH, AL EEE T, CeFRESX CeFIRER EDSM 2L E L C Ak
TEXHOREEZMFAFLEmB L, R, FIFEETCLEEMDOH S CeF fi CeF-al
THREZ 20%0 5 15%ICHIE L, =F A P~ HEOLHIB T 52 &Ik v EkE
FEIWCLD2BENTREER T, TOROFMEFITE 2-18 DL 2 TH Y
ZNT7 U FOREFER 2-19 O FERIZRT,

#® 2-18 B pE R i N 4

eSS . B CeF M | 7 Al - H & Ak Al =7 A bL¥
1 |CeF- =T AP~ AEH cl 20.0%| MAPP 5.0% C2 13.0%

92 CeF+ = 2 b~ 2/ alk 15.0%| MAPP <5.0% H5 <10.0%
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#£ 2-19 & ERGER R

& | R o S A bFT v RERE
WEEE L -2, CeF #

1 NG [EtoKpEKNORE»®FEE
CeF BB - IBE® RE L,

) OK |[#mAIEIE D =2 A F & v v

xR 2 i
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2.1.3.3. HEFACRITEZABEDOREBLRAT 4 v 7 RERHBHSHRIE
X 2 R OB

2.1.3.3.1. ABEHOKE

MEEE, RIERE LI AT 4 v 7 BREE Lo BICKAET 2 EA8(F )0
AREICXT L, CeFREDBEWIC LD BYWRAEDIKAEMEOMB L Ef L7z, BAEL
TREOETFZX 2-11 2R T,

| WS EEm:CeFERDES

-

¥{H021-7° EiR 300pm

SEEEm

2-11 HEE Y (CeF M) B EHE(F <)

WIZ, TNOHOREEMOH O EZ 2D CeF FIZ T, 100X100mm?2 D
ME7T LV —F 5 TCOERSEMBERNE L ZMEREEFR 2-2012R7,

#% 2-20 CeF filc L 5 B 5% o th#k

L L
R £
CeF fi 0.05~0.1 0.1~0.3 0.3~0.5
(pm)
( mm?2) ( mm?2) ( mm?2)
AT 4w 7 b bR
cl 30~ 100 7 1A 2 & 1 &
2P M CeF #H 4 PP
CeF #H & 2 & 0 1 0 f&
alk 37
/5 ek i fif R PP WEDIRLY | LWEDIRDY |HEDIDEDHY

INLORRID, CeFROAEIZCLIY BEROREIFT /AL 20, A
WL, WEDRLE o7, Tbb, REG FRNB/NINETR, ¥~ D%
EaMf T E DB AR TE L,
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2.1.3.3.2. EI&m T ORI MO BREE

WEAE IS TR RO BF A PPICTRIELE AT 4 v 7 BRI & %
RAEFE IR KL EREEA PP ICCHERIMEL, BN, RS HTML
77

RIGERAE L 728 dh 2 X 2-12 183737, MPEIC DWW TR IS L TRIZHR
TEOokEeTrs YT L,

ATAyUBY) S~ | SR

X 2-12 AT 4 v 7 fw bR SE S &

* 2-21  pRIJEEB a0 kR A H H

A& HH HE

bt O

MFR O

il T R O

VXN —HERI () v Ff) O

— 5., BEEYORNE, K 2-13 2R TH, Zhb0RAEEYE FT-IR I
LTV LERER., 23RV RAFLUOEBLILMTHD Z ERbhho T2,
THICEY . BHEIHEAMTORAD THY, CeFHKDF ~ THER NI &0
binol > TCeFEAGICERT HHBME(X v)EME LR NEZ I LN D,
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| RARR

EYILKEE

O
o

-

X 2-13 BRRRDRKN

WA, T o FMmE F 2-22 10T, &P, OlXME -

—HWHARPBETH D &R,

Thbb, KEEFIME - RETEL TH -,

PO T e <L AR

— . Bl o WvTiE,

EABLRMICIER T 20, 3, ERICIVBEANTEEL 25,

£ 2-22 %I VEFE M

2 H A

3 — b

HAE

o Bl

A i o o

©)

O
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2.1.3.4. PP H#AE~®D CeF BALEBAEBRIE

CeF & PPOREMGKMHREILLOTLEHELT, 19FEELL, YtEkE - o
ANZET IR M, R ITELZHESTE T LT,

-4 ICERPMMANE L, WV 22X NOEEZRT, RIXFDO %L, i
FTHERRFRE YAV E—HERERBEROFEYEEZRL TWVD,
HETLELE CeF RBMAO LB L(HFE - IWME)IT LV ME =X~ 300 M
kg LR Z#ER CT& 72,

—~140% IR - 140%

= — )t EERAE g

~120% ——JZH(i5%) L 12005

ﬁ 930/0 1030/0 1050/0 1020/0 ﬁ

+5100% L 100% O

gﬂé 90% S ~
=

§ 80% | gpop &

) He 5
i

o 60% 57%! cou EI

o) s

1J

o 40% | a0o =M

o |r._\|

A

= ﬁm

N 20% L 20%

< ¥

B ~

0% - 0%
AABEE] AN CeFEE  {EIAL  ANIE =173
Od I EE 20%1 b CeFiEA  HlE sifF

(19F%) (20FE MitclE) (1FE J2MYY) (BLPP)

2-14 CeF#H A PPOREMBIRMERENLE &
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2.1.3.5. PS#HHIE~»D CeF &1L

HIPS ~® CeF fEELIC oW T, MEEEICSIfRENN—T 2 PS ~DHEE(
DR ERMAEZE L, UFTO3@YOT 7u—FT, ELEDORFEAT
- Tz,

ONHARLT T A NREICLINT THREDRIBD N2> 20,
Bl 2N D OMIEITED 20O, REEIECKO 2HAICS>DNT, A
LIZ X 2 SE % et - REEL 72,

@ ¥ IR AR Tk o & o B

HIERMETO LY VHARERES, A7V 2BBEEOFMAEENNT X —

AL LTEMOMIOERIZEIVYE~OREZRIEL 7=,

@ L5 & o &t

TTAMYIRMIBOGENC XD tEm L, CeF izt 2 H & L
7=

@ ¥R AR B TS O S F o Bt

WRLIR I DWW T, CeF ODREE~OEBNRRKE L 210CL Lic/k b L~
Uy MERD CeFATHICE W EHLL TWWo7z, 195CEHEN D 205CE O M
THRIELTENZOMTIE, WHICHEZDEZR IR E Lo, —FH, A7V a2
FlHLHE L, CeF OfEAS, =T A M~ OB EY b2 Sl EE KITT
HMOALBRELHERND 272D, TOMIEM R LK 2-15 T, kB, A%
O [ 5 3 FE 1L 350rpm TH D, U U FIEERRE T 200C & LT,

WIFIE S 0% . CeF:15%. 238 # : 2% . =5 2 b~ (T7 M)15% & L 7-.
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140%

DRSS ™ TR
120% Sy )E—EEEE
100%
80%
60%
40%
20%
0%
150 200 450 600
SEERREERRE (rpm)
B 2-15 BB EEIZ X D%~ 0K E
] i 3 i % 55 O 450rpm(1.3 i) ET 5 2 LT . B0 A T B Y )

LU, MEREFERN, PR, Dy VE—FHREEVWITNADL 91% £ T E
Lz, ZOfmiE, k42 2.1.3.9 HIIBITHAX@M Y bAHLTEBY., &4
®BbHEIEEHED TIT L,

@ L& Tk oG
WRHEM TR O SBEICHO W T, TRD 2 20 HIEICHDW THREEL -,
@-1 B TR O S H M
AW @Al A M~0RMELEZ2HE L, 1 TEET, BRICK
MoOTHMT DT AN ENRET, 7BAOCREEZR LSS,
@-2 CeF O FEifERIEHE & LEHAI D CeF ~ D FaiHI 4 £ & TR B
JHVY - CeF & 0 Al # FRiICI T 7 L, CeF OfffIEE & okl &
CeFOFEMBIRETEGZM LI 5,
INLDOHMHFARNE - HRIZHOWTU FIZET,

@-1 L& o

R L72Eoc, 1 HOORMLETPS & CeF oA EZRMEL., A
RV Z T A PMTICLDHEHENRBENIRE T CeF iz RESEZ%ZIC, 2HH
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CeF L WA - WEAMZHREIEDI THEOERIBF DB LETH D,

@-2 CeF figfkfe . Fa7hl g £ & Tk O RGE

HATHI R EE TRELT, B ITREROFMIERL L TEAKKIR TV —)ICX
DRFEE EhE L7z, EALZEABIITREOBEBY THY | IR T L) ICEMRIC
M7 o XTROI X 77V T2 %2FL, llmicsFa v N E2HLTWVW5DH,
Fa vk CeF Ok R L. 7 VT — % — T CeF & HMA (5 BAl5)
ZIRELIILEFELI LR THDL, 0. BILEFEOREDTZDITT L RA A
NERHEELEHNPNO AT L —A IO EALE,

He : MTI == = N —H% L I ¥4 —EM25B, &% & 30L
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# 2-23 FHETHIREELRESSMEICHEADIE EE TROERSMAEOBK
EoRd, £, K 2-18ICHRBRE ST T3-20DRAZDOIXZTH —H L JNOKTOD
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#£ 2-23 FHEiBIgLEE TERESSMH

No. | i 5 RS mow |mawm | nEEE

[1] T1 CeF +43 B A (IR 43 + PS) - 557 —

[2] T3-1 CeF +5r WAl +7 LU RA AL - 557 347
[3] T3-2 CeF +5 WA +7 Lo KA AL (FE %) - 547 5 4r
[4] T3-3 CeF + B A +7T LU RA AL — 35y 397
(5] T3-4 CeF +r # A +7 LU KA AL — 543 547
[6] T3-5 CeF +H 8 A +7 Lo RA AL — 5 4y 54y
[7] T2 HIPS+ CeF+%y # #l - 541 —

[8] T4 HIPS+ CeF+5 W Al +7 Lo KA AL — 5 4y 5 4)
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koL, REHBICBWTRMAZ J 2 FEEH 450rpm(1.3 £5), & 5
WX, R LR 2 pF T, B ECERENL 6%M R)EXK D Z LN TE I,
WIZ, 2 AT 7R L THHLEARARAFERTORMRA 7 U o BIEEE %
WH L, BEHICEBO TS 30%REH LoREKZHT LRIz ED -,
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2.1.3.6. PS#H#E~»D CeF A {LEMKBIE
CeFHEEG PSORMEMHOREIMIMEAEZEL DD ETRHROIIICRD,
19 R - EAB IO LAY M4 iz (CeF6 FE, WIRIMNA 7 FE) L 72, B
WL LTy vy L —BBRMENKBICEI T 5L 2ERTE -,
20 FFHE - Al MR, =T XA v OMAETRTEBRE L. BHER
B 8% CH#ELL,
21 IR MBI EOMHETR ST OATIEIMHELELE LN b, T
EORMSEE, THESHE)0ORBE LA EM L, MERFE 91% 2 Ek L7z,
INLOMERFEROMER 2K 2-21 2T, MFPORMB - R, g
MREFRL VY VE—HRBERHEEOEHERL TV D,
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AT IC B FiE Len, R E LT, &ETLIEL CeF EOBMA O RE L (5%
B WME), MLa XA R 2SR WIRMEE O K#E THIEREE 90%F
TERTDHIIENTEE, T, M2 A MoV Tk, PP RI%Z® 300 M/kg
UTHZENRTDLDRIALTD D,

[£E0]

CeF BB, WwMA G #A ., MHEAA, =72 b~)0MEEREELICLD
WPE L ICHL D ML A, WIEREEER 91% E TR ET DI LN TE L,

BERIEOMBEL LT, CeFIEMELOFA PSICX LTEMERD D Z &
HER LT,

S%IT. M EEL~OBE T EEEEIC LY BRGS0 @ H I T
A Ty,
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2.1.3.7. CeFRMOEBRLHHEDOHBEIZONT
(CeF_15%% & PP 2 THEFE)

CeF ZM DR, L CeFHEAMBIEOMMEL OMBE AR T 572 D12,
CeF EM OMME - BMER I ORHRLELXNE L, WELEMHEEZE 2-24 1
RY, WEIWCH Lz CeFO—E &2 £ 2-25 157,

b OB % SEM B g Fl 2 £ 2-26 (277,

® 2-24  FRAEEE - BEGHE R E SR

¥R Sy Mk A E T BT JSM-6510LA(H A% 1 (k) )
BB KA Ik 8kV

SEM & & : SEI(— & i &)
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W E 5k WY 7 MR A D CHEHERE . MEHE R 2R 200 K
BERE. 27270, il T3, 50T K
LB L TWAMHMITAI T P L TRV,

AT AL B ANy HALEE % SEM 8 £2
W) E B A (#E)DJIK
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# 2-25 CeF — & K O E K R
itk #E 2 (Um) it # & (um) PARG KL | FAf AL F R
= = = T e = = T e

C%;F —h = *E‘;_i ; EZ\ T:; Hﬁ; Hﬁ; Tr; THEED | BEELD
alg X BmAMIL-R 37 35 5.4 15 279 1.4 67 4.47 24.5
alk X TERAFRJIL-R 37 39.1 | 6.9 18 301 22 94 5.22 30.2
alkk | X TERAFRJIL-R 37 32.9 | 4.5 14 196 14 84 6.00 24.0
adg X BmAMIL-R 24 68.1 | 8.1 18 130 24 60 3.33 27.7
cl Z A IL—R 70~ 70.6 5 25 444 20 107 4.28 40.5
pr Y M )LT 30~100 | 39.2 3.2 12 108 7.6 32 2.67 17.5
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HMOFEENEETHDLEEZXDLOND,
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2.1.3.8. ZE@ELHOEBH~DEHARIE
BEBTOa L Ry T 0 7 TRELZEMEZ W T, 6 e E PN SRS
DORIERI 2 £ L 7=,

- CeF & 4 PP O RLTEER &~ O 1@ 1 4 FiF
A PP X, W E T MRS B MBS X OV # B ok Kk e S BB & R
L b0Z2HWE, BHLULEZRES WS ZX 2-26 12577,

X 2-26 HAKX—EHE (B T F 2T A0 NEFR— =)

- CeF A& 4 PS O TEE &~ 0 i F ki ak
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ANLE E X 2-27 2R T,
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INHLOHEBIZODWTRHHTAK Ch -T2,

@ CeF A f 4 PS @ IE & bh o B 3F
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i 24 R BB A R A2 £ 2-31 TR T,

BERTEZX PSRIEBROSTEANT DS LHMTEAEZZBEL, 2R TEZE
R E02% U FTEME LI, KVEZMETEED 02%% HLZ L L TAlmm
LLFCAMELE, BETIEZ 7 v 7 %O KMNENDZH WL,

INBLOHBIZHOWT, 2HHATEK Th - 12,

# 2-31  PS # &L o it B 3R R R
No. 2RTEZE RYEZE 1t B R T
(£0.2%LLTF) (A1mmEL T)
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(A1mmLl F) (-5 L /BIE A Gs60° )
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KO EEIEE 2-31 ERKICAImm L FTHEK E L, BRELLIZOD
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L7z,

INHLOHBIZSDWT, RHHTAK CTCh-oTo, KV &EIZ, KDL HREE
TH o7,
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AT, AEFHOMEMDLT, a*, b)) DL AE ZFHE L. AXEH @ L& B
LW ETHL 3LLTNELE, BETIEZ L—Yr 7 (0 E )% O KB H
RN CHIT L T,

INHLOHEBIZODWTRHHTAK Ch -T2,
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2.1.3.9. HF#AE

(1) HAEHM

CNF(E e —2F ) 77 A4 R=)LRU 2T L g EAE LM OB
MW B EZ LN FLAEET OO CEMAAE L E L 7,

(i1) 74 A #f &

FEVE DT, BEARESRRA S Ik LT, TEMPO filt i i {44 21 & %5y [
O RO (I XY —B OB EFELE)A T 2 L TH L7z TEMPO
it CNF 2 &m0 +EAEMEICHWS Z & T, TEMPO Bk CNF-& 4+ 5 m &
MEFRZHBERTE, 2KV aa TFTEAMEDERSE T2 2 &%
TEMPO f2{t CNF/R U 2 F L v RICTEEMEERS X QXD EHEIC >V TR
fili LHEZR L 7=,

BT . B FORY AF L) IcE T TEMPO B {t CNF 13K %5 0 & < ik
72 CNFMl*y b7 =27 2 BKRTH(FCAEBEAICLD D) L T, HikHE
WMTED TRV AFLI)MERLDLLNL Rl 0O T 50525
ENTEDLHERELTWND, SHIC, Xy PT—=2Z RO LT L. TEMPO
it CNF O R S EROM(T A7 PH)ICEF L, 7 AT MR KE 0 (H
BEWbOZzHWLZETRVEREBAMNMETRY NV =2 52K T 52 &N TE
% L% %2, TEMPO Ei{t CNF/RY ZF Lo EAMBICT, &2 R4 HEE
ThHDH “BFEmtER” 2 L TCEHT 227 bR 310 ® TEMPO f 1k CNF
AWV REOEWVWICIIITBEBEROEE LM L2,

X 2-32 2T R LD, TEMPO B2t CNF @I L TW A2 WA (0wt%).,
RYVAFLOAN T AGBBHEETH D 100°C izl 2 5 &, IF e RN K
ELIETFTL. RO o TWNDZ ENRyNnoiz, —JF. TEMPO @i CNF
EHRMT 2L TCEORTAMALNL, RMBIZHESTZOHENKREL 25
oo TIZTHEATARZE, DT 0.5wt%(0.3vol%) D TEMPO 1t CNF RN
TCNF x>y hU—27%ZFk L, 150°C T O TR MEFE N 10 f5m L L T
WHRTHhHLr EHEINTWVWD, &BIC, 203y MU =7 BRIC X 2 7 i
PERMZ A —alL—varTFAVHWVWT.CNF Xy Y =27 BRICHKFEL -
MR EOR A BERMICTHL, MREIVBERERZITRo T D,
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2-33 IZ AR THRERTIX, FHT A7 A 310 8 XLV 93 ® TEMPO [ 1k
CNF ZHWTWa (i CNF-310 8 L N CNF-93 &5 5%), 77 77D,
HE & ERED LI B LTI ENDND,

ZoRER LY, HEEIX, TEMPO ik CNFiXm o (R U AF 1L o)f ¢ k<
SHMLTEY, FENICRXRYy PT—ZFZFRLTND EELZL TS, CNF-
310 BL W CNF-93 o EL 62 HWELAG L BmEICEIS —HLTWD Z &
725 . TEMPO . CNF— KU 2F L olics W, PEEMELER 0.3,
0.6vol%) TF v hU—Z R LMBDT-EERL WD, K, #HAMED
CNF LKA &G FHEHE K EBmAERE D X512 U AaIC< <, CNF [

TEEE LAY —-ICEAELTLES, T, 2EBEMNTO Xy bT—
IR ALV, — ), AEBR T TEMPO B2t CNF © Byt z2E 4 2
LT, BIETRDLonL R2oTLEIEVIED MBI OREEHRNICKFH
TAHZENTELLEHELTWVD,
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WIMBAZE > TEZ RN IH S, AR 656 7B RMAEED 116
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IHE, MRy P BEBRBEIC R oo EBREL TWD,
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Matheus Poletto®iX, 7 U A X )LHK U AF L (N192DEEA~ MY v 7 A
ELTHEHL T, 150-400 pm(ASTM D1921)D K E nAi %2 A T H MEH & L
O— AfMEABE AR E L CHRE Lo — A HEE S M B A& S s 2 dh
L LK (COR-20-32-LAB MH)IZ TH > F A Z{ER L. v 7L DMK
B R R (it P SR B - P RS - BT O T A - BERBRE)IC OV TR B D R 7
U = WP EE D B R AT LT,
fF R LTk, K 2-34 IR T EKoIE, Ere—ABEELRNT D L
. 200, 400rpm O R 7 U 2 MBI E L LG A, WThiot e — 2 F
AEIZHRWT, 400rpm O A7 U 2 PR TIERL L 72 % o~ 70 o il 1T 58 B 1%
. 200rpm A7 VU 2 LBEEE CTER LY Vo ITRE LD E NN -T2, F
oo A7V 2 VBN . 200, 400 rpm & B2, BaAm—REHFEN 10 H
%, 20 EEXOESGMEOMFTBESEMLEZ, LarL., AT MM
30 HE%OHA., FEXMKTLE, ZofEIcx L, Matheus 13, /b a2 —
GHENPHWVIFE, MMERENSEL, MFRENK TS 2 WREEL D 5
EBEELTWD,
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CORREF, 27V aEEELEFDLLE, KU RXF LU~ Y v A~k
— A BB EIM L L2 R L TCWDHAREENRD DS, S b, MMiES
AEOHMIIRNY ~—F+BEMEEZHRL. BIEOEMICToOLRRny | HEM
Bra X offi< L. MHEAMN CHERBOTH2RBT 5 WREEND D L HE LT
W5,

R ICx L Cix, X 2-371I2R"FT X512, 400rpm THLH I N =HEHEM
izt LT, KO RBWRRAGE O, ZHiE, A U#EZEH L Tl
IFOVRWHBMAECTEAEELZHDL EERZL TS, L2L, Bw— X
MESAHENGWF L ONTIEH, HEREOKTAAOAZINIT, &
a — ZBHEOREN ERDICO N, v Y v 7 205 FBBHELZRT S
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2.0

AL

1 --m - 200 rpm
1.84 . --0 - 400 rpm
1.4- i {1
1.04 e ?

1 N
0.8+
a)
0.0 r T T r v T
0 10 20 30
Fiber content (wt%)
2-36 WO HIZ DN T
140
- -l - 200 rpm
+ - -0 - 400 rpm

120 . 5 ?

100- * %
80 -

o b)
0 T v T T v T
0 10 20 30
Fiber content (wt%)

2-37 fEEEIEE IOV T

62



A b R T S R A B £ 2. Matheus (X B b o— X kHEE A BB O B bR Y
RMERA T = AL RIET 272012, lBEHEDO A7 U 2 E 200rpm B LT
400rpm THUHE S h/-twro— 2fiiEr 20 BEEXA T T iz v
SEMBAMBEGTHE{ER : 200)2HCHr IV EmMEBREL VWD, O
REX 2-38 12T, KO AT U 2 EE 200rpm TR I - EE M EHZ
kT HEALE — ZABHEEEDOFIEIL, SEM EMESTHEICE W THLNTH Y

ik, 200rpm DAV U 2 ERN LD — ABMEBERE DSBS DS DICE
NIZEDIRTIE RNV EERLTEY, 400rpm TUAE INTZH O L g T

LI EEPIEKLS R oRLBERNTHALI EBELR LTS, 27U a2 HE%
400rpm I EF D L EHEAMEENS LFH L, SBIEAN A EL, BAEMYD
oL e — 2 BHEOY — e I EN D, K 2-34. K 235 TR LK DR
RICE-STLEBRL T WD, 400rpm TR L 7= &L v — R HE A MR
(7)o T E I, 200rpm CTAH INTZHDO LK 30%@m< 72> T
5, Bam— ML, BETOIMMERO S TRKE/EOBR L L TEE
WERERT 2B NS5 D, BEKROFEIEIL, 200rpm TRE DT T L
WRWTK 2-34, ¥ 2-35, X 2-36, X 2-37T TRl koic, Erm— i
MEEEM B OB EEZEBRSE, KERNY) ~—~ Y v 27 ZAGRY 2 F
L)t — AR OEESEEZRET D D6,

27V a28MENEATLIE, MHBERICEZ- T EEZIINALDEVEAL
Wi EoREE L CHiREIZZI ., BHEMBEERRT T 2L THIND
X ERH D 0D, LrLBnb, A7V aMENERsLEIII/HLND
TAWMEEREWIZE, v~ Y v 7 ZA~OBME MO L2 RE L., i
EOoRALVEMRESIND Z 1T, BEOLLBEEROKE YA X0l G 2D X
L2 ENTELOLEDOHMELDH D,

B 2-38 I aEanDd LHC, Brm— A@MEBEROE LA XD,
Wit~ MY v 7 ZAOMAEEMZ BN E, 400rpm TRE S 5 E A MO
WA REEEZ @O LIAREERND Y, S5, KVEVWAZ Y 2@ E X, B
n—AfMEORIEHWD S L MMERBEAREL, BEREHEREZHMNE S
YN I R(RYRAFL)DEOEMAERE S L, BHROREEO M EICF
B3I omeEER L, L, X277V 28HENIHIZ600rpm 2 ES LA
VBEAEMBEEELLSL, TOMERIOMETEREN RN o, TD
HHEZ, A7V a2a@B@EOLERICXoTHEAWMADL ML, HEHURE NG <
RH D, brw—ZfHELE R A F L UITEERZEMETH LD, 2
2 W E A 600rpm IZ EN DL M FOMERNEETHILT DI LEDH D,
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Matheus IZ. 600rpm CRE I 7=V 7V HE/R LN, P ICHE PR
Ko TWVWDIZERBESN, TOLEDIZ, Th b0V 7 IEERAEL X
VCE A RO BHA I AT EOWMEL TWVD,

AcgV ™ Probe  Mag WD Det
V-150kv A0S x200 17 SE

X 2-38 FHBREGH
(i) & ®

CNF ¢RIV ZF LV UBEORAGIM B OEMEEICREELE XK FITo
WTHIRZ/DL Z ENTE T,
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2.1.4. s
(1) CeF HAMAE PP T oW TIL, FAME A ICHm T ZEMA & EIXTFRO
BY TH D,

% CeF EMOBRBEMEZBE L Bt OB 2R L,
« CeF i PP+CeF A LI oW\ Tlk, = A MR & W 1 e 5 (fh o 31
PESR - Uy VE—ERIBE)OW O EB & EEMRMRIEIC THEI TE
77
* 4 PP+CeF oW Tix, = 2 b B 500 M/kg LA FI2&f L, 300 M
kg R T& 72,
s AT 4 v 7 R BRI KB R E i (CeF A 4 PPCeF # & #5) T o 4t
BEYOLELFEM, EEFMEFICHE, RE S, @EkhickE, &
Moy i i L EIR A2 R AEAMERORY O HR)L T,
c AT 4y Z i RS O ARG I D W T, ik E D IS D W T
CeF A M4 PPCeF HAMBMEIC LY 1M OKBRMEL EE L., K
Bk - S BL% 2 e L T2,

(ii)) CeF EAHA PSIZ oW TIX, MMALHKPEIZIFTROEY TH D,
*« PS(HIPS)~® CeF HALIZ. N—Y V PSOWMED 91% % R FF T &
LEGIEEEZER L, BAE PSEASLRZL)OYMHIZK LT CeF
BB IEOMERm ETE o, mERMK COMRIMEL Em L., =2~
Ry T v 7 &EREE MM LT,
s A PS+CeF X, = A b 300 H/kg M AIARTH D,
C AT 4y ZHRBRBELUA OWE LI OV T, W E S M I DWW T H
4 PS+CeF EAMMRIC LY 1 WM ORBERAIEZER L. KM -
B% 2 BGE L T,

o
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2.2. B TEROBAR

2.2.1. El

CeF 28 A LIeBIEO S Rk ntEL, FIAEOIEKIZE b2V, BUIED G IRE
Y AT ANEBEEZRONPEI PR RERBELE LD, FFICFE 4 BB %
WHGEELEFRBI VA I NVEDICAH STV AT ATOMNBERILETH D .

— R R R o EREBIIRIRIN, ZEY A 7V THICT, i
W~ ~EH~MLT ]ORN T A7 VI N5, M LRI THRL ., i
W ZENL, WLETH D&M LR O L T &0 E & 2 &
TETEREZEINT S, TOME, M 239 I35 T EHic, ZEBIZEZL AWDS
NTWOIMIETHLRY 7oL (PP). KUY AF L (PS), 77 V=11V
Ve THEYT c AFLUABS) R EOBBOBBEENREELEZI vy I AT T
AF v IBRETD, IvIRATIZAF I EVF A7 LL, HBOEME & L
THEHTHICERAUS R LET, H—OBIEREICENT 52 ERLETH
AN

239 I VI RTSTRAF v

BAE, VA7 AV THICBT 28O RN TIEICE W T, LERE LR
BB O RE< 2 DORJTIEN TR ER> TS, ERNICEWTIX,
FICK(EE 1.00ZBMA L TAICELS PP(LE : # 0.99%2HILL, KicikA
PS(HLE : £ 1.04) L ABS(HLE : 1 1.05-1.0NZ L ERFE L-E KT DIy
BEEIU 92 THETH D, o, EARARBRHICE W TIE, RO S TGO E
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BICL-oTAELDHEERE I L O WILSRE > b BIEAE %2 H 5] L., BHIEHE &2
ITT ) AADLEREMTZT Vs NTKREHELELTCRINRTZ2TIETH D,
CeF HAMMIZB W TIL, CeF(LLE : 0 1.3-1.5) 0 FHAWEIC L - THEMNK
L EHTDHENTHEND, TDOD  CeFEAGMIEO =R T35 E L TIX,
JRE ) AT REME 20 D AT AR AR BB S W FF S D, K 2-40 1T, BEFXE) VA7
VL TCTBEME LT D I AR SRR S BB o A B A R T

REFECTHEFE~EHEZEZ TCVWDLBIERTO CeF BREEZHAHRETH D
1I5%FREOHEGHAEABIBIC O ONT, BNEBOBEICLEREEEZHEMRT D
2%, 3m/s O EIEMEE FICE W T, BIE 60%LL L, #ME 80%L L& AR
B v s te,

AEITIE CeF HARBIEOERIBER TIEBRFE O 2D O RKFEFEIZ BT 5 HL
DA OV TIHHT 5,
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2.2.2. 77 a—F
2.2.2.1. 7 7u—F(£44&k)

AREFTIZ1IFICRTEY FEMML(EHERS)O P T HENMN &V ABS
ODRZbEZ—7 v M, CeF A LHAE PP b LIITHAE PS O
HEOBFICER Y M,

CeF IZTFRIERIY 1.9pym B L 2.1luym IR E -7 252 L3 b
MoTWND, TOLEOENLERZUETI2REHFBEFFOERIIBE P —.
HARWIZEAA R=2AX7 b AZULLF, HSCO)ZH WD Z &L TRM TH D
BB A OWGE —2 L, CeF R AFOWMEE— 27 ZWE L., BIERFE L O CeF
DERAEORNEZEEL TWVWD,

FREAEFETIEN 1-1OEI A=Y U MICCeFEEASEDLZ L ITMA,
PRI CeF 2 G L7z CeFEAMARMIIEL, CeF EAGMIBELHFAET O F
B CeFEEBIEOREEMZ BimA TV D,

Z DO ARKEIETIE., 3m/s O & HME TICH W T, CeF #HA #HE (S H IR
BEIB%MWNIBIET DI v VAT T AF v 7O EORIERE 2 . BIIE 60%L
B MR 80%LL Lo @BIMERE TEMN T L L KEKABFICEN TV D,

KEFHICHEFEDORENRTEITTFRLROLEY ThH D,

BT HFEE CeF2HEA LMY AR ARy N CRIE L., &
BE O H BERE AN &2 FE e 5,

T2 HEE  N=V UM CeF 2 EE LY T A . BAEMIC CeF
FEAELEVY T VOHBIAT —Z X — 2 gL KB EE
AEMT S5, Mz T HSC ZMW5Z & T, 3m/s TO i il %
TCToOHB TEEREET D,

S SHEHE CeF % 15% R EHEAE LEHABMIEOEN TEORRE B L OFEIE

I Xk 5 BB E R
(R 25 36 FE 3m/s ICB W T ER 60%LL E. HE 80%LL L)
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FRM2EEORMAICEBNNTIZ, "NAX—ZAXT MV B AT HHWT, 3m/s
TOE M E T ToH B2 SEhE L 7=,

BARMIZIE, AR ORI I 2 —Ya a2 AWV THE - BINRKRZHEH L.

INAN—=ZAXRT MV A AZTICEBWTEEMHRET TOHE THE 80%LL L. [AIY

B 60%LL A ER LT,
FLEUT2APBETCOLLI DB ool

1) 5~10%F2E O KR ¢ o H BIFE Em Ei X OVAlRE M o LR 9
1) RO ELZEZRE LZHAERBEOR LB X OATREN O LR D
ii1) PS. ABSIZH T 2 ¥ E K E O n i X O AR o R o
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2.2.2.2. T7u—F(5F 3EEK)

1) 3% B GE Y i

WEARE L, X b a v X7 2 VW ESHEE T oML ITo, £ 2
T, EPRICa L R_XRT ETERIDIHFICLDAZA VX 2T —REAELVBAET D Z
LB a L., BEHMEOMKO D, MMEPZLZEL TWVWDLIK 2-41 ITRT LD
250mm A JEE 2mm OV AT L — M EHEICHERL, MAEA EH L7,

IS |

K 2-41 HEHETF CORIEAY 77T L — (ST 2 EFE)
LSHEET, BETA LV ~OBEAEHET LD, ELELETOEREICHIL -,

KON EWVWH 2421277 FT HK 972 30mm A, EX 2mm OV 7V &2 EBH Y
YV ELTHERAL T,
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B, VUo7V OMEBEELTE, CNETOEFICENTHEMLE, N —
TURBIRCGHM 100%)FB X N — Y U BHIRIC CeF % 15%F2 & L 72 MR Cir
M+CeF15%). MG EMIC CeF A LIEBECTH D, BIEY 7o &Mk
ZFR 2342, SRR LEY T LD R N EFR 2-35 I2RT,

# 2-34 BIEY L TIAEMHE—F

H H %1
PP,PS,ABS
B4 —
A, HAEM
CeF F 1 L. »Y(15%)
4, Hfa, >F 2716, K&
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#* 2-35

BHEBE T CoORIERY 7L A b

o
B4 CeF HEGRE) @R VAT
or B A ¥
H PPV-w
L FTF 2T PPV-n
) IR £, PPV-g
EIR Z
ERE) PPV-CeF15-w
HH (15%) FF 2 T Ifh PPV-CeF15-n
K £4 PPV-CeF15-g
PP
=) PPRe-w
L FF 2T PPRe-n
JX PPRe-g
B A
H £ PPRe-CeF15-w
HH (15%) FF 2T PPRe-CeF15-n
K £4 PPRe-CeF15-g
H {4 PSV-w
L FF 2T PSV-n
N JX & PSV-g
b
H fh PSV-CeF15-w
HY (15%) TFaTE PSV-CeF15-n
S X £4, PSV-CeF15-g
H fh PSRe-w
L FF 2 T PSRe-n
JX PSRe-g
A
S PSRe-CeF15-w
HY (15%) FTF T m PSRe-CeF15-n
X £ PSRe-CeF15-g
ABS BB H ABSV-w
L F T 2T ABSV-n
X £ ABSV-g
HY (15%) H & ABSV-CeF15-w
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FF 2T IE I ABSV-CeF15-n

IR | ABSV-CeF15-g

FLEMAICIIMEERE L, LEESRBREEEFRZFE L, KEHEHEO®R
MR ASBELF LN LOmEBRBLB AR NS N—AXNT P VA AT %
lEfe &M L7z,

ARFETHWIZ AL NR—=AXRT NV A A FIFILULTO®Y Th D,

° INAIN—RAXRT "V AT
B4 - N A X— AT M H A Z(LLF HSC)
mMEX: 74 v —FH K
WEW E®E N 1.4~2.1pm
74 L — b : ) 800fps (& K)

WAz, FFd HSC # X 2-43 IC/”F X 9 72 & 7 MGk 38 5 4% & L Tl H
Lz, FEOHFTE L TIE, K 2-43 @ TiLFIBRE L — 1 DAL I E
THEHAHLTWEERABE G- EEMMILOIETHELL, B, 20O &EE
@B IT L F a2 X7 TH 3m/s OFmETHIEZMHETE, BMHE T
B LEZAXRZ PATFT =226 L ICHERELZHEL., HIELE/MREZ TICHE
LElicE =7 2V A va=y MICTHIBZHEL CTRIIRT 5 2 & 2§

b5,

WEAEFE D RRGEIC £ 0 . HSC O I BIKERE O MGk 2 2 hE L 7= 72 . 4 4F B 13 )
L 7roREsELIckLrskEnTEMNZEL N— %L ToORB KL

1T 9,

X B
&
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2-43 EPEMGER®E B EE
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2) BRBIMRGE )Y 5 MGEE)

DICTER LY I 2L, KM 2-43 ORI E 2 H v T ik W E
3m/s IZ CTEMMRAEZITH, ZZTHERNV a7 ETOREY > 7 VEL
DERYV2EICLILIENBEEMOERNZHERT L2720, 7V a2 1K 1K
N ha X7 E~EAL, RBUKRIEZ LT 5, RIEOHE R L L CHIIXEKRS
FOMEZHEMT 5,

AR A ORERE 2.2.3.2 THET 5,

3) B MR GE (& E MR Y4 MRGE)

CIZTIEVERCYV YA ZAVTS THBE L T2 & ER L R % o A HE
AL kg/h)IZ CTEBIMGEZ2 i3+ 5,

et B EMIT 2 X T HE 700mm (25T 500kg/h TH VY . A lE AW D RRGE
R EFE I X TEN 2560mm TH 5720, £ 180kg/h O £ AdH & |2 T &
BRGEZ B+ 2, MIEOFHERE L THIREFEL LI OMEL R T 5,

AREA A ORERE 2.2.3.3 THET 5,

4) CeF ¥ 5] 3 f ik

MEAEE ORM AW T .CeFIRERN DO AT R b EMEM 72 5 2 F 06 L 7=,
AREFEIZ, "=V U MBILXOHAEMIC CesFE2ZN TN 0%, 5%, 10%. 15%4
B LR &2 v T, & EBRGEH 22 E 1 TR E & o B 2 7 6e 2 & 51l
L7ze RRFEICEB W TIE, K 2-44~K 24912 T L HIC PP L PSENEN
DR TEAE L CHBEEAM & AT o 72,

B BEHB OMREEHIEE L TIE, £ 2-36 12T X 912 CeF I EH B A
TR =AML, BREMRGEMAENEBCHEBRELTWDIANA R=2 X7 |
NT AT TR 2-44~K 2-49 OFRBRA NSO OWMBEBET —FX—2 LD
— K E & gLz,
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2-44 N— 2 # PP(CeF0%. 5%. 10%. 15%)3X B f

2-45 FEA MK HAEM PP(CeF0%. 5%. 10%. 15%)# 5
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2-46 HEMK AR Bk 1AM PP(CeF0%. 5%. 10%. 15%)# B

R T P T P Y I e T T -

2-47 N— 4 PS(CeF0%., 5%. 10%. 15%) B A
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2-48 FfEAH Kk HEM PS(CeF0%. 5%. 10%. 15%) B A

2-49  HEMA e ok M PS(CeF0%. 5%. 10%. 15%)# B f
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# 2-36 CeFEEHMIHT —FX—2U X b

VAT "NR— 2 fH7+"CeF RME” (=S
PPV-w ¥ H PP SR
PPV-n B H PP FF 2T
PPV-g ¥ H PP JX
PPV-CeF5-w (Fr #4 PP) +CeF5% H £
PPV-CeF5-n (# # PP) +CeF5% FF 2T
PPV-CeF5-g (B #1 PP) +CeF5% K £,
PPV-CeF10-w (#F #1 PP) +CeF10% SR
PPV-CeF10-n (#F ¥ PP) +CeF10% FTF TN
PPV-CeF10-g (#F ¥ PP) +CeF10% X £,
PPRe-w (54 PP100%) SR
PPRe-n (F 4 PP100%) FTF 2T
PPRe-g (FF 4 PP100%) X £,
PSV-w H M PS )
PSV-n B PS FF 2T
PSV-g A PS JK
PSV-CeF5-w (#F #+ PS) +CeF5% ERE)
PSV-CeF5-n (#F #+ PS) +CeF5% FTF TN
PSV-CeF5-g C#i #4 PS) +CeF5% JX £5,
PSV-CeF10-w C#i #4 PS) +CeF10% M
PSV-CeF10-n (¥ #4 PS) +CeF10% FTFaT N
PSV-CeF10-g (#H # PS) +CeF10% X £,
PSRe-w (4 PS100%) A
PSRe-n (794 PS100%) FF T
PSRe-g (FF £ PS100%) X £
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5) BEIC X B Tl

CeF HARBMBAMVIELREL TNV &, K 2-50 DX HITEBEBIEIC K > T
EELTHL, ZORECLL2BEAANERAHFETOHBICED XS B8R
Aozl LI,

T, ZoKROENICH L THBOR L2 -T2, VA7 LVE
CRER~EFEATLH L MEL, BAEBICL DM ~0RELE ML,
Mk, BAEB L LTEKFBFHENRTWVWIDORI—R 7T v s BEHENT
BEEITHD, L LR, =R 77y 7 3a 1l ekt Dd
WL TLESI D, BIENPLDOKF A7 AR KEBEEL, BIE O A5
WREEE R DMERH o To, £ T, AREERIFHIHRTOHWIN O KNI
WREFE L LT, Bi72iC Torrecid #t o BEAEH B Z A L T 2-51 127”7
E O B A AER L. HIBIREAM & FEHE L 7,
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:

o - BmP10EH

ABpAz5EE

|

A pY AZ B

2-50 MV IELKEIZK DB ZEL

H—K>T5940.3%

e —

Torrecidtt$ EEf11.0%

Torrecidt® EfiF13.0%

2-51 A EE A M v 7o ] RE A B
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2.2.3. B RH 2 5 B

2.2.3.1. BRI

#£ 2-35 TR LY TSR K

FHICEREY L L ERASEE, S
v 7AYo EERL T,

B, £ 235 OBABITEEDOU A4 7 )V LT
ET R CARFAEECREL TSR TIEA WD, ME - BINEZENT 51
b, £ 23TOLEHETH Ly AT LORBEREELSIT LI,

# 2-37 VT AEA SN
HH & =
B4 PP : ABS : PS 1:1:1
£, H:F+F=a2 70 K& 7:2:1
CeF A & CeF # : CeF & 9:1
BAEM N
A mAEM 9:1
(PP,PS & )

82



O YT EE 2-38 OB TOERAE LK 2-52 O X H R
Ry T AT EER LT,

# 2-38 v 7 AV U T IVE A

VAN B VAN &4
PP-w 567 ABSV-CeF15-w 70
PP-n 162 ABSV-CeF15-n 20
PP-g 81 ABSV-CeF15-¢g 10
PPRe-w 63 PS-w 567
PPRe-n 18 PS-n 162
PPRe-g 9 PS-g 81
PPV-CeF15-w 63 PSRe-w 63
PPV-CeF15-n 18 PSRe-n 18
PPV-CeF15-¢g 9 PSRe-g 9
PPRe-CeF15-w 7 PSV-CeF15-w 63
PPRe-CeF15-n 2 PSV-CeF15-n 18
PPRe-CeF15-g 1 PSV-CeF15-g 9
ABS-w 630 PSRe-CeF15-w 7
ABS-n 180 PSRe-CeF15-n 2
ABS-g 90 PSRe-CeF15-¢g 1




2-52 BEHIMIEH I v 7 AT

Flex7 ) ANVIZEDHELE LOMIAED -, HSC THRE L7-BIEY » 7
Ay XTUNG ORME, XA I 7 ELSHEE T 2D, HSCIZ L 5 i
LHBEE LA I VB EER L, HEOMEK, AEIEE L HSC T
b WHENMAELENRT OMBRERY, BIRIAEO EIHIE -2, LI,
2.2.3.2, 2.2.3.3 2 C:HERZ T,
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2.2.3.2. BRI Y 43 1F BEE)

2231 ICCHE LMY T rz@lmitEoR A2 DL 1 T Ho&A
L. I xXToVd Iz Lilolf, BIRA vy 7 ZIZRR SN T vz
FH L MEBLIORINELZREHB L, 22 THEBS X PRI EDERIZOWN
T, BT, @R MO ICA L THIAT 5,

2-53 TEBMNMAKORE L LBEHAT 27200 RAKTH 5, UrihiE
WL AN 1 HEH~3HEHO ) AVaHEHLTWEEZH, 1HO etk X
TlEIX BOX1~4 £ TT 3B ~EHENT 22 LR TE L5(5 HEI BOX4 (%
BRIETH DHZD),

Bl 2 X\ BOX1 ~ CeF-PP, [E[X BOX2 ~ PP, [A/IZ BOX3 ~ PS % i ji [A]
NTHZEEEZD,

CeF-PP o ffi £ X B BOX1 [ZEINR S/ fE 7 reTrxanrke L, £
D56 CeF-PPOIEY v T rantetd s, B0FICTEMT S, —F CeF-
PP @ RIS (X [EIL BOX1~4 THI S 72T X ToD CeF-PP O IFH v 7 (2
FVHLNUDHELE CeF-PP OMEY TV ERBTHD)ENREE L.
[F BOX1 TR &7z CeF-PPOMIEY Tz nf 45, BoRICTH
32,

[ BOX2, 3I2oWTHEMETH S,

LEH/X)L

BilE A \

< AT e

-L‘/ . ZLE/X”/

AT \/
E8/X)L

[ B | IPZANEAN oYe) ” <>
E4XBOX1 E4XBOX3
B YXBOX2 E1IRBOX4

2-53 N AEAEE K & LR X
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- >

CIMbEMNFERIZOWVWTRET S,
AR &0 | BHIMAEIT —EIC SHOBIE 2 & T 5, &AIF
BB 1T K& <4 T, PP, CeF-PP, PS, CeF-PS. ABS., CeF-ABS @ 6 f#

HThHHED, 22T 3T 2B OB 2 E6E L., 31 6 fE %2 12 5 [F L
T HMAEE AT O,
EHIEIIN S A2HERILIE 239D LBV TH D,
# 2-39 A& [EIX BOX ~3% 51 5] ¥ - 5 ff I§ fil
[ Y BOX1 [ 7 BOX2 [ Y BOX3
&1 CeF-PP PP PS
&2 CeF-PS CeF-ABS ABS
FNENEMH L. S 20BAEREZEZNENR 2-40, £ 2-41 ~ T,
#£ 240 EAHIFERGEH D
CeF-PP PP PS
WME  (=Z80%) 100% 98.9% 97.8%
A 2 (= 60%) 92.3% 97.8% 96.7%
# 2-41 BB (KM 2)
CeF-PS CeF-ABS ABS
ME (=Z80%) 100% 90.0% 98.7%
[ IY % (= 60%) 91.7% 90.0% 87.5%

UEDRREY ., T XTD CeF A

Ko HEMAEERLZ,
Loy L, AR EEE

(B 42 i g
U A7 LHIC
FTAHZETEERER LTI EIEIHMEAEATHD, TOED, 2.2.3.31C

PEAR Y OB AEEIZ BT LM

1 HE 2 & T #6E FE oD 328 Bl #l B B X OVIAl IR
H O A g R
TEEHZITOIC

: 80% 1L E .

Al il R 2 R T
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2.2.3.3. BPIMIE(EEMNYKRI)

22220 3)TRLIZBY | B BEROEEMAKIT T E 700mm (T3
WT 500kg/h ThH7eH, SEIHWD 2 XTHEN 250mm O Gk H 8 5l 4 &
WCEBEWT, K 180kg/h OB ARE L T2 &L TEREMYSOR NEE 2 BB d
Th b,

AEF 238 I THERLEI vy 7 A U T VOEEIETHN 5.8kg Tho7z, =
Nz bR 180kg/h TRATHICIK 11T W TEY VT ERATSHZ & TE
BPTx5,

FREEFICRB VTR KL FEm L KRNI R 2-42 Th 5,

# 2-42 EBIFER(EEMY)

CeF-PP PP PS
WE (=Z80%) 90.9% 98.7% 87.2%
[ R (= 60%) 83.3% 83.3% 73.9%

Ubkoltky, BEEMYOH/LAFREICBNTH, EIHMEL L OEIIEKD A
P A2 R Lz, (HAEHE © 80%LL £, HEEEULER : 60%LL F)
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