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A13199 1 YaN1N15ANVDY PC ANUUTENHRE®

Company Trade name
Empower Materials Inc. QPAC®
Mitsubishi Chemical DURABIO™

2. nszUrUMITUIURBAS U

Bio-PC 2xgnivasnann Pellets Tuidususrsitanmnsahluldnulsiudosedonsasuivan
193 PC wawussilinieldanudumelunsfsivdorumei die islilddunuiifianumanga
siomstiluldou Tnsnszuiunsvdniflflunistugy Bio-PC 1dn nsguaunsdatiugy (njection

molding) Wagns¥UIUNITHABNEAIA (Extrusion) 1!

2.1 AszuIuMsAadILdRNuW (Injection molding)
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NAMAUNNUTURDULAYD LU 91U VAU LATDIRNLLFAITUY

A5199 2 2981980 1IE NI UNTEUIUNTAALU WU ALNYDS Bio-PC

PearlthaneA® PearlthaneA®
Injection properties

ECO D12T80 ECO D12T90
Feed temperature (°C) 40.0 40.0
Nozzle temperature (°C) 210 205 - 215
Zone 1 (°C) 190 190 - 200
Zone 2 (°C) 200 195 - 205
Zone 3 (°C) 200 200 - 210
Zone 4 (°Q) - 200 - 210
Dry time (hour) at 100 °C 3.00 3.00

2.2 NILUUNSAUUAIETINAUAIA (Extrusion)

Junsrurunistugudniuiaiossaianatain lnoifianarafinazidgiadesmis Hopper
nnifuszgnrasunisluiniessnda (Extruder) Tasondeaniiuiou usudou uazaudu waramn
vapurgniuDaNguLfisnt (Mould) fiugnmuansidn (Die) ileTuzunusioans wanafnuasuiioon
91t Die 138071 Extrudate Tuuianszuirunisagiinisiaanuidu (Cooling) nasannwana@neen

v Die walivelvimsgunuiifiaants 67
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uansnafuiisuirsesnandasiiiiuesinldiandnvielnatueg fuudfiud (Mold) uay ang
(Screw) anvheiigasnmslunsiluldussTomiswielud

- Blown Film Extrusion Ussinnuansiaust geananadn

- Film Extrusion Usgtnnuansioet wiuilauui

- Sheet Extrusion Usskavansiug dotiity, wilndien

- Pipe/tube Extrusion Usgtnnndnsieas vie PVC, vioth

- Profile Extrusion Ussinnndnsioust s1eaneln, vauniieng

- Tape Yam /Filament Extrusion UszLANKNAAAMIN NszaaunNaIann
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2N 5 d1ueInti Die d1%3U Pipe/tube/Profile extrusion

3. USEngrantazindviing

3.1 US€ngudn PC

3.1.1 aglulsswalne LinuuTengudn PC anglulszmalng

3.1.2 ANUSEINA LARIAINIGTIN 3

a o

M15197 3 518YOUTENENGR Bio-PC sirauseine

Manufacturers Address Contact Country Website
MITSUBISHI http://www.mcp
1-1 Marunouchi 1-
CHEMICAL +81-3-6748- p-
chome, Chiyoda-ku, Japan
PERFORMANCE 7131 global.com/en/a
100-8521 Tokyo
POLYMERS sia/
http://www.em
Empower 91 Lukens Drive Suite E (302) 225-
USA powermaterials.
Materials, Inc. New Castle, DE 19720 0100
com/
3.2 Us¥nandnuing PC
3.1.1 agludsswalve linuusengdndmie PC meludsemelng
3.1.2 fneUsena wanafansnd 4
M54 4 eTeUITMind1viing Bio-PC frsuszine
Manufacturers Address Contact Country Website
Empower 91 Lukens Drive Suite E | (302) 225- A http://www.empow
U
Materials, Inc. New Castle, DE 19720 0100 ermaterials.com/

wnIngaemalulagwszasundinszuasuile

unil 15 nanaindrnimwedaniuaiun (Bio-Polycarbonate)

15-5




lassmsutuenenIngudoyagnavnTsugutinim FI6971N 5N YIRTANY el (Final Report)

Manufacturers Address Contact Country Website
MITSUBISHI
CHEMICAL 1-1 Marunouchi 1- http://www.mcpp-
+81-3-
PERFORMANCE chome, Chiyoda-ku, Japan global.com/en/asia
6748-7131
POLYMERS 100-8521 Tokyo /
(MCPP)

4. msuluuszandld Bio-PC Tugnavnssy
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Bio-PC w30 PC Lumaslunarafiniiilassasrswazauantinuiioutuiiounnusznis 39
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4.2 gunsaling

T Autudy (Grips) @8N (Straps) wiuAuAY (Anti-sliding pads) aetlesiusesdntiu
wScratch resistant screen) waudiildluniuiuuan (Sunglasses) winnse (Diving masks) Nao4
downalna (Binoculars) winvene (Magnifiers) 5047113WE5H (Windsurf shoes) wazgnnaan (Golf
balls) ©
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AN 7 fegegUnIaliuinGnan Bio-PC ©

=
U

X oo o4
NUAUAY
ANYUINNN
LAUAUAY
% a 1

20U USBYTAYIU
LAUNULAR
PLUININAIUN
M ONGRN AN GG
WAL

Y a a6
FRIUNIULYTN

U4

4.3 PAFEIMNTINUTIYNUI]

LowA gawanadin
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Extrusion
Extrusion
Extrusion
Injection molding
Injection molding
Injection molding
Injection molding
Injection molding

Injection molding

°C/2.16 Kg

Properties Valve Units
Density 1.19 g/cm?
Melt flow index @ 170

30 - 60 g/10 min
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Properties Valve Units
Moisture content < 0.15 %
Crystallization range 4-6 min
Melt viscosity @ 130 °C 1,680 Pa.s
82 °C

Melting point

4.4 nEMNITIUEUBUR
Loun wilnuuy Juwavantn uranauloawazwlsuntinge N1919ui fes wsuyiiu dudseneauy

PDWUNLUI AUIUFIMSUUSTUNUS tnoduid

A 8 fMpg1stunulugRamMNIINEUUATING®N Bio-PCY)

4.5 gAENNITUNINTITUNNG 1

WodATUBANAENTANIEIUNINITUNNE gNIINIINTIREBUANNNINTEIU ISO 10993-1 uae
USP Fusnnsgu VI (U1easaienda PCISO) Class VI Tnsunasgrumaniidudiduainuiniianly 6

Y8IN13INTUMY USP insamanlazaesainigolagldlounngamail 120 °C "9 fianununiusiesed

wnuwn eeslsinunsIdendnemansylniudymiluns@anm fadudediinves warafnyn
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A15197 6 LanwnegeENURIUIU (Polycarbonate) 1

Properties Test method Valve Unit
Tensile Strength,Yield, 125” ASTM D-638 9,000 psi
Tensile Strength Ultimate ASTM D-638 9,500 psi
Tensile Modulus ASTM D-638 345,000 psi
Shear Strength ASTM D-732 6,000 psi
Compressive Strength ASTM D-695 12,500 psi
Heat Deflection Temperature264psi ASTM D-648 270 °F
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AQUOS CRYSTAL 2. (KL)

| Front panel

AWl 10 nsdmyiladewdisu AQUOS CRYSTAL 2. (KL) indnussnumiiiain DURABIO (Bio-PC)™Y
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