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BMEnglish summary

In recent years, the problem of microplastics in the ocean has attracted attention.
Therefore, countermeasures for microbeads and fibers discharged into the natural world
are being called for. In order to solve this problem, multifaceted efforts such as
materials, product composition, and collection system are required. In this project, we
will work on the development of microbeads and fibers using artificial proteins that
can be fermented and produced by microorganisms and have excel lent biodegradability. By
doing so, we try to contribute to solving this problem from the viewpoint of materials.
In particular, we aim to replace urethane beads and acrylic fibers with protein, because
they are highly dependent on fossil resources and have low biodegradability. A major
issue of spreading artificial protein materials in society is manufacturing costs. So
it is required to significantly reduce all of protein production costs, beads processing
costs, and fiber processing costs. In addition, the microbeads and fibers need to be
developed to fulfill the product specifications. Therefore, in this project, we will
focus on cost reduction, quality assurance of artificial protein materials and scale-
up in the three-year plan. The main development items are 1. Examination of protein
productivity improvement, 2. Development of bead processing method, 3. Practical
development of beads, 4. Development of water-based wet spinning method, 5. Development
of bulkiness improving fiber. As a result, the initial goals were achieved in most items.
Regarding protein production costs, the productivity of microbial fermentation
production was increased by about 1.3 times. For protein beads, a basic processing
method was constructed, and the dispersibility and stability of the obtained beads in
various solvents were confirmed. For protein fibers, we have developed a basic spinning
method in an aqueous system. And we succeeded in creating a fiber with a more bulkiness.
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[EES ILY rO=4HR | k- Tx-E2 HEE BE - BEY REFE SAITHYAIVR Z Dk 20195 Rt 2015E &5t
7oL
3,800 420 - 710 - 970 - 5,900 6,350
v)a—v
980 190 - - - 620 - 1,790 1,750
RyHILa Y
- 320 7,650 - - 280 - 8,250 4,390
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(E5 FEPTFE) 1,100 3,600 2,300 7,400 - - - 14,400 13,200
BEATER) LT
Ly - 560 400 - 100 35 - 1,095 1,050
RUFI R
- 2,300 - 20 - 235 - 2,555 145
Z Dtk
EATT B PR RSN T 70 3,068 - 10 - 30 386 3,564 2,963
Z Dk
EME BRI T 490 2625 210 - - - - 3,325 2,975
=R UR A5 AR
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Kz —

& 8.5-1 R DEEHR (K1) <—)

B A EEE] fili#& 5 (F/kg)
e$if A 2,000 ~ 5,000
BHE A4V 500 ~ 1,500
I [, 2
7o) 74 JLLE 1,500 ~ 4,000
YL A 1,000 ~ 1,500
. b4t & A 6,000 ~ 10,000
< 10 :|—* 3 3
- 7 YihER | A 3,000 ~ 4,000
edif A 5,000 ~ 11,000
RUoLEY a—T7T4 VR 3,000 ~ 6,500
25y apiE 1,000 ~ 2,300
PV il &5 3,000 ~ 4,000
(1B FEPTFE) BES 1,000 ~ 1,500
20um ~ 30um 1,500 ~ 2,500
IENFERYT s
BEaFERVIFLY  |[10um 5,000 ~ 7,000

(bfEfa. . SEFMEDLRME)

RYUFZIFK PA (L&, 3DER) 10,000 ~ 15,000
PE (t¥t&A) 4,000 ~ 6,000
PE (ZMfth) 2,000 ~ 4,000
PS (ERP&NFI) 500 ~ 1,100
Z0M PS (ZMith) 2,600 ~ 3,000
o PES (CFRPZMF¥IA) 4,000 ~ 6,000
SAT] 98 (A A : :
R BRI T PEEK (£Ea—7+1 >V FH) 14,000 ~ 18,000
PPS (4w o) 2,000 ~ 3,000
PPS (RF:& 3,000 ~ 4,000
PAl (3—F 4 > 5#%) 14,0007
J2xz/—)L
(BEBRS A ) 1,000~2,500
Jx/—)L
(EHT 4554 D) 1,000~2,500
7;/—»{71?:»77?(73—7k>947" 5,000 ~ 8,000
20 (BEBHALE)
7 +14 A 4l L ’\’/‘/‘77TEQ')‘35‘//&)‘/‘77
HIE L R AR R T FrusSTuR—2 9500 ~ 10.000
(B, R - DOBELHALE)
ROVOTFIU - ASIUIASIUH 6,000 ~ 11,000

BE (HRERM . 2R - DOELHALLE)

EFEHERY I XTIV ERBEHMAR)

10,0007

PIEBI & & A) 20,000 ~ 50,000
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= /\ e
AL Zot 500 ~ 1,000

HER - B A SHEF (2020 & WMATISORK EFRRE] &Y AERK
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WERTOIDLENDH D,
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wIA—RF/ T7A4 /13— |IA—RF/) T7A/5\— 2,000 ~ 5,000
Dh (K& - B BREIRT U B 700 ~ 1,000
Eaiad;: 100 ~ 200
R B, JLH 200 ~ 350
I Lt HEEMA 150 ~ 250
EEA 500 ~ 1,000
TA54 AR (GRFIBhE) 100 ~ 130
et 3,000 ~ 6,000
EREBILY |BHMEFFZ > =¥ 2500 ~ 4,000
c—H - %S 8,000 ~ 10,000
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OSAFvIIE—FEMNEIRS N, EIEANIBGRINTLESDIFTIEAND, KUY

77



Mo THIEICEBESINDAIBEMELNTE SN TS,

TKULEBTHRET SHFRIL. LIELIFHEIESNT—RHRICEKRSE - BESA TS,
WERITBFEHXDHEBDEIZCDWNT, PELEELIA(M VDTS AFYIRBBOERRI L
FERIATWEN =D, TOEBFOHIMZHF TSI LIETELGL, ZH. 5
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MMNIE I TR - (Lianzhen Li et al, Effective uptake of submicrometre
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8.8-1 R4/ 0TS RAF vy DHRBRE

GLOBAL RELEASES TO THE WORLD OCEANS:

CONTRIBUTION OF DIFFERENT PATHWAYS TO THE RELEASE OF MICROPLASTICS

- LOSSES

8
3
2
3

pI374 WASTEWATER

7%
I 2%
OCEAN BASED 100% [ >

— RELEASES

H#8 : International Union for Conservation of Nature, “Primary Microplastics in the Oceans®J: ¥ $k#%
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