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2019 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)

Summary of Result

1. Project objective

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.

2. Project details
(1) Development of Composite Processing of CeF and Resin Recycled from
Home Appliances
Using waste plastic derived from used and discarded home appliances
(recycled PP, recycled PS) as the raw material, we created recycled resin by
combining it with CeF and confirmed the behaviors of its physical

properties. The composite resin contains approximately 15% of CeF. By
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changing various conditions such as the mixing conditions and additives,
we attempted to establish a composite process that can be applied to home
appliances. We completed our understanding of the efficacy level of using a
compatibilizer for recycled PS or of only using dispersant and derived

favorable composite conditions for recycled PP.

(2)Development of the Sorting Process and Evaluation of the Influence on the
Resource Recycling System
(i)Development of the Sorting Process
Aiming to establish a sorting method for composite resin that contains
approximately 15% of CeF with an over 60% recovery rate and an over 80%
purity rate, this year, we conducted a basic evaluation using a
near-infrared spectrometer. By adding CeF composite virgin resin to the
discrimination database, we confirmed that we can determine different CeF
concentration levels. On the other hand, we also discovered the need for
database expansion in order to accurately determine CeF composite
material that is made from recycled material.
(ii)Evaluation of CeF composite resin’s influence on the resource recycling
system
We evaluated CeF composite resin’s influence on the resource recycling
systems when such resin is applied to home appliances. With the existing
sorting technology, it is difficult to separate CeF composite material from
non-CeF composite material. Therefore, CeF composite resin may be mixed
when recycling the material, unintendedly generating recycled material
with a low concentration of CeF composite resin. As such, we demonstrated

the importance of establishing a more efficient sorting system.

(3)Verification and Evaluation of LCA
We evaluated LCA based on the pre-established scenario and calculated
the CO2 emissions reduction effect. We used resin materials used for home
appliances (air conditioners, etc.) as the functional unit while taking ABS
as the baseline and using CeF composite recycled PS as the subject of

evaluation. The CO2 emissions reduction effect was 0.57 kg-CO2/kg.



3. Activities for Next Year

In order to solve the problems we have identified for developing the
composite process, we will determine and optimize the conditions for
making recycled resin and discuss products and parts that are suitable for
the application while considering the physical properties of the recycled
resin. For developing the sorting process, we will first establish the skills
to identify CeF composite resin by creating a database for sorting virgin
material from recycled material with CeF, and then, attempt to establish a
high-speed sorting method at a transport velocity of 3m/s. For evaluating
the influence on the resource recycling system and LCA, we will conduct
detailed discussions based on the results of the basic discussions from this

year.
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JL 0.6kg /& 0.6kg H 4 0.6kg H 4
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2.4.3. BUAE 5 5

AT CR#E LETY Ve —FICHY Bl L7z LCA DR REZM 2-68 27
T, ZO/MENE. ABS0.98kg b AF ¥ D CeF A H A PS1kg AT 2 2
ElE-oT, =2 AF—&JH CO2 % 0.57 kg-CO2 72T HIB T& 5 Z & 2
L7z, £/, "=V PS &M L7 CeF 4 PSlkgicxt L TH., AFXE
7 0.183kg-CO2 72T HIB CE 5 Z L aWfMIC L, ZHOLO/MELL, TR
T RXR=2FERLESEER, REEXD CO2 HIMBPRELVHILT L &
WP L 72,

LCALL 5

3.50

3.00

2.50
§ 2.00
7
éﬂ 1.50 .;‘—}I\lﬁﬁi
iz} BY YA 7R
ﬁmo BELE - VYA T
B m R
8 0.50

0.00

(0.50)

(1.00)
2.06 kgC02 2. 63 kgC02 2.19 kgc02

PN R—RATA R AT A
CeFH &5 FFAPS ABS CeFHAPS

2-68 LCA bzl 2R
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2.4.4. wE

T — R —ACHEEAFEDODLCAZEHLEZ, Z2ORELIY, AFED
CO2 HI A R D EALME 2 IR Uic, RAEELUREIT, @AM O kB X UO#E
ARMOHMME KT 52T, LVERBICAILE LCA 3L T\,

BB R EIREIT, £ 222 T3 TEBY THD, 7. THBRESTIHEH
HWwletnrm =207 L — FRGERMABFHEIZOWTS, AT L TRBEL TW L,

+£ 2-22 WA E LK O FKEGEE

ES Y
R2 4 & - EREOMEMEEE L7 LCAEHEFICES TR
- AP~ DS KA BE L7z LCARY
- LCA O #&
R3 4 & - EMHME SO KA BE L7 LCARH
- LCA O #&

86




H L AL s BECFEEPsELE o
LB ] Hk B3 i A BECeE
KR (B S AL A B R T TR o Ryt
g < EliiEe . [pei = b
AL ek b EEEPSHE e BESNGD, FEHS [A 4]
[ ] A :ES = { ) )
\ . CoR % 3 Cmmsse | ome | BE O EW || Mo - FItEPSals
& ;-‘\0) i% TRER TpE ' ' ' ] — 1
HREORE B Wik b T tiz " otrm P otam Mew Niel f] B firz (5]
IR R G RN SN CA—) TRt esh &, #B7 g, | T
e e 1 — R
ORHRE. Sh PsEE | ey : [A4]
CmEpme PR ga gl
- 1 I J\ I\ J
A | I | f
R R 2 g Fiil i R L

XKUF AZNAZBF L BEOH T LA M DWTHE,
BEMOBNACIVEES AR ERT S5 EE.

2-69

A Al G PH o B Ok F3% CeF & F 4L PS)
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— v SRR S AU b LR BB T —D TR s
B . i e L BEShamh. FEAEOL -
wEians 2 (B ] o 1 L:ES
[ )
BB R RS O o THUBESSI, WY, | Cynma e Uen L Ee | e p—
f l R A R LS (B ]
Cmmmn, ooy s | ey s
CmEemse UME M g ghilal CEY
.. J B I J\ T ]
Efff . & FE i fEH B 2L
K 5 B BREDOR T LA MEOWT i,
BAEH OB EEAFIERT 5L,
2-70 FFAfiEEPH O B (X — 2 T A > ABS)
e N S R R H RS TR —0 TEE -
*E.E*l‘{'ﬁgfah @ﬁ?ig [ ] HEEN AR, SRS . $ﬁf1£ ?’Eﬁpsﬁiﬁ
CoF#liE l [H#]
sheoms W Wt b TLT L — R I
Cmase L WA L B BN ) embms || o)) meeshle
X%ﬂ?{ﬁ?ﬂ‘iﬁ%ﬁ&ktﬁ?ﬂ‘iﬁ&fE—G)llfié?@ﬁéh%f:&x%”F{W\J‘iﬁ‘h L [EAR] T [EA] TLEA] DA ) [E& = [HA]
r ——————————————— i e
e : EsE
| g o4 1 1] % N 1 ‘ a
i, bl TR ot i [F ]
Lot e J\ I I\ )\ ]
‘ nJYT | I | |
BB £ i s e Begz UL

XUF A2 LAZBTFLETHOX TN MMIDWTH,
BEMOBF ALV B FERERT ST LEIEE,

2-71

FMEFH O F(_X— 2 F 4 > CeF #HA PS)
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SCETAMG o B o & Fe e i S5 TRl — 0 TR E

— e BESNATD,
A AL EE . A CeF# &Sk N H A Celt
[F 4] [ 4] 2 N —— - .
TR HOomi | e GES
P [ AL s FF /L PS il : ) > o i
CEN p o o A PN — || L x| Al (A Be e/ 5
(B [TLE (B &)
CeFflli%
\ SHEE O3S Hmi;g }» o
| J\ J

SR ek e -

HERE

BEFE- VWAL
U AT NAZBTAAROF 7 AH7 M2V T,
A AEM o R A D B AT ERE A Z LA AR E

2-72

TRTFEE O MEEE K CeF #HA 4L PS)
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AT e R & Ll s S R TRl — D TR

IRESNDI0., THRRHEA
f | \ P A= ABS i
B L | wm L A e || e ik
S IR, ABSHI g Lt MR i , | HIQ A
FLEUEHI s [H A LS R CESRAGESRACE SR (RCES
SRS S § S A S Al PESE AL
GEY
\ J | I I\ J\ J
} J‘i ] | B | |
A kA a2 - A2 T e bipeiil fis FERE-VH (7L
SV A L AZB T BEFOF T AN AT,
A 00 R PRI 20 B B AR5 2
2-73 ST EOFEMEIH (X —2F 4 ABS)
SCERA 4 B L e B TR — 00 TRRL
FESNADT=  FEm & 4t
| FAECel?
B, e PSiis L | e sl
HLFURH R - EEN PN |, muas e T IR T R (A ]
— Al U N raa CESESBUCESReNEESE dBRTGEY p—r
s L EN AR © 4‘"1&‘ I L e B
SHEBOR bl ik o e
k J\ I J\ )\ J
_ HJQ , | T | |
JEUAA $)  32 « A P AP Jic i BaE] s O
U A2 B BATDE T A AT NESTIEL,
P A O TR IC RO B & A A IR 5T LA AR

2-74 S FILHEED

APl EE P (N — 2 F A > CeF #H A& PS)
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3. REEOIME
LRI, #EHHORFEEORMA Z 1T,

1) A T O B3
(D) Lo RIcm Tz, BAEMBIERSEAEH L L& K
- CeF HAEMAEPSHIBICOWTIE, mMAI, MEOHRE L ZOME
X D&M L KO KE 2R L CEML., WEMEOSEFELT
7,
1) FABIE O MEZ B £ 2 7238 )5 60 - 555 o B E
- CeF G HAEPPHEIIEICOVWTIX, PRI cHEECHELALEEL D &
. EARES - RS O ERRE . TRAMS L. BEES SO
W B W R E R 24T 9,
(ii1) Wk i PP & W7z CeF & f /£ PP #E @ 500 [ /kg & L &
2) 2 TR o B %
1) N=V U MBLOBEM+CeF OB T —F X —ZADEHEIC L5, CeF &
A 1t iE o 5B
(1) ™A N—= AT MV AT & T m A B Lk O fife ST
- WREEE 0 3ml/s
- B R 60%LL k. M 80%LL E
3) BB S AT L~O B
(1) MR EE O 2 vm — R AR O W B M O FF A EE
- B R G S E T o W B R ERE
(Erve —2RBEAZZEETRE LSS OEEFTME@KET))
4) LCA O fiE - #F fff
(1) B & L To&iHo BRI o1
(ii) 8 H P i o & % & JE L 7= LCA B i
(ii1) CO2 HE i D IR D B v 43 (F i & (= 2 L F — &I or IF = R /L ¥ — i Ji)
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