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Influences of ultraviolet irradiation and fatigue failure on fragmentation of plastic materials

BEAKX - T () *hfd &HZF BEAKX-I () 8 MHX NEX-E@mEE (E) RE FE
Yoshitaka Nakanishi*, Yuta Nakashima*, Hidehiko Higaki**

*Kumamoto University, **Kyushu Sangyo University

1. [XCHIC

BRERED 1 DL LT~A 2 0/F ) T ITAF v I OFELIEBNPETOND. REMENTEL E R+ 512hiz>T
ITEREF TERALTWD O LR CRMFEIRT, MR A X2 ERBEME > TWVDEHEONRKEICHNEL > T
b, BEFIEELT, FTRAF v I FZMEBRIECUINT 5 HIERENRBREINTE 2.

K TIFENRIC L DT T AF v 7 EM ORI L, EOHLBOMY IR UERIC L 2RTHEICER LR EE
BIRRL, BERENTA—ZDOEBZHOWTEHR L.

2. ERBRBLUHZE

BEFEERVIRT D, TIRAF v I EMEE BRI L, ARATTIAT 4 A7 IZHEMIE. vres g
AT OPFRRENERIRE B L, TI7AF v I EMOLILER L. HTTAT 4 A7 RENCT 7 AF v ) 7%
L7c . HEfi i 2 FxhEB S D 2 L T, 7T AT v 7 BMELBOR FEEZE U, SR I IZ A LK E
EEE7=.

Pressure: 1.8 MPa or 3.6 MPa

L O I T I T Di: 250 um

Pin (Plastic material) —» | Pt: 500 um
_ Ht:5pm

Artificial seawater Degraded layer Elastic deformation o 5
Relative motion ass
——

Di: 250 um

Disc (Quartz glax y - o g B 5 Pt: 750 um
. Ht:5um
UV-B lamp Di: 500 um
\ i ! Pt: 750 um
Ht: 5 um
Disc Glass D
Sliding velocity: 3 I Pin (Plastic materials) B{i ?880“"‘
23.0 mm/s 1: Polyethylene (PE) HE 5 um um
2: Polypropylene (PP) Glass E e
Center of track: 3: Polyvinyl chloride (PVC)
10 mm <10 mm 4: Polystyrene (PS) 4 Di: 500 um
5: Polyethylene terephthalate Pt: 1250 pm
(PET) Ht: 10 um

Fig.1 Generation mechanism of micro/nano-plastics using sliding track and plastic pins, Di: Diameter, Pt: Pitch, Ht: Height
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Fig.2 SEM images of micro/nano-plastics and geometrical morphology; W: generated weight; D: equivalent circle diameter; R:
aspect ratio; C: complexity; N: number of samples to measure geometrical parameters
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