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€ Copious paper and pulping industry waste : o i
€ 18 — 35 % content in wood 0
€ ~50 gigatons generated annually

€ Primarily burned for energy recovery

€ High variability, intractable biopolymer

€ High aromatic content

- aromaticity enhances polymer properties
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*Low cost *High performance *Green, ..
*Wood NTD 1~3/kg *Reduce CO, ~ 5.5Kg/lignin Kg
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BPAZ § #75 v.s. & TR § H%5

—— e e e

7, \
/ CH, S
HO O CH3 H + g BPA free Bio based epoxy
BPA lbase

O
Diglycidyl Ether of Blsphenol A (DGEBA)

l

BPA type epoxy

Epoxy resins 30%

Other Resins 2%

TBBA 2%

Polycarbonate 66%

‘Global Bisphenol A production volume 2006: app. 3.8 million tons .
) TREMRFRR
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Global Epoxy Resin Demand

Oth Industrial
Adhesives/Tooling to cr Automotive Protective
6% 3% Coatings 9% Coatings

Coatings

50% 15%
0

Composities
18%

Electronics
8%

Electrical
20/ Powder

Coatings 15% i

Construction
13%
(By Nexant’s ChemSystems 2006)
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1FRE TR A

% &£ SGSH P2 %

RIFRIE B i i PERILE e e
A 12 As,0535-(k > 95°C > 304 43) mg/L 0.02 n.d. 0.2
&5-(°k 2 95°C » 304 43) mg/L 0.1 n.d. 0.4
8-k > 95°C > 304 43) mg/L 0.01 n.d. 0.1
fie-(-k > 95°C - 304 43) mg/L 5 Negative Negative
" EE-(-k > 95°C 0 304 48) mg/L 4 Negative Negative
E5 A B-Ck 95T » 304 48) mg/L 1 11.0 30
FPF RS-k 95C » 304 48) mg/L 1 7.0 30
R A% R » 95°C - 304 4) mg/L 1 20.0 30
FHA AL AR 25C 0 1] PF) mg/L 1 4.0 90
FORFAREM (2 A% 25C 0 2 ) | mglL - <0.5 0.5
¥ o B A-CFp o 5C 0 240 ) mg/L . <0.05 0.05
A 12 As2033-(0.5%% x> 60°C > 304 48) | mg/L 0.02 n.d. 0.2
£5--(0.5%% #pk > 60°C > 304 43) mg/L 0.1 n.d. 0.4
4-(0.5%18 $7% + 60°C » 304 4B) mg/L 0.01 n.d. 0.1
B A-CK 95T » 304 48) ppb 0.5 n.d. 30
BB A-(4%p5 L 0 60°C » 304 48) ppb 0.5 n.d. 30
SEEEFE 7 AL 2 & HERPIERE

11 T REEMARZ e
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Bio-based BPA (Bis-phenol A)-Free Epoxy

» Need

@ BPA resin lining of all food and beverage
cans- Health Issues

» Solution : petroleum BPA-based epoxy

— Bio-based epoxy

Resources of bio raw materials
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Top 100 technology innovations for
2012 50th R&D 100 Awards winner

50th ANNIVERSARY

Tinplate and can coating
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Hemicellulose

Source: Faix, Lehnen

P2 A 3. REMFEEZ B2

AESRBE - F B ¢ BF2 2 & BEBARE LFDAZLE ,
(FrclatiEs 5 %326 3 50939311138%)2 £ & B 2./ 3 R AR T
LE&BPAE £ 5, 3 {24 A F 3.7 AEER R MR B3R
2.8 5 v 4% R F1100/100, 5 & 2H T
3.k & 2 B B F(K127°CX40min)i) 3 = I R T
AT AR B R A PR KB R3S 4TS Bf7a AR B 47 32

£ 2R %
5.7t An(196Na2S) % geipl(pH =3.0) (127Cx404)
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PUZ 7 H-X.45

2IHPUZ D FA PUR 2 s * #58 PUA 2 3 & R
NAFTA (North American OTHER PU APPLICATIONS FLEXIBLE FOAM
Free Trade Agreement) -Isocyanates
Asia
without 31 *Polyol
Japan i .
8 south Diol/amine
\ ' America *Additives
Japan
RIGID FOAM
EMEA (Europe, WORLD PLASTICS CONSUMPTION ~182,000,000 TONS
Middle East, Africa) WORLD PU CONSUMPTION ~13,000,000 TONS
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Raw Mixing & Cream & Foam Gas release Cure
Material Nucleation Foaming Rising & Gellation
Time (sec) 0 10 60 — 120
1 i 1 >
. Color Viscosity Cell cure
Physical change Build-up Opening
. Reaction Water Polyol react
Chemical start react m.w. increase
Cell Hard Lamellae
Micro-physical increase Domain destroy
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L AHRPUR e
CRLEE 3~4 3~4

*E % 7 (%) 0 25

Tg (C) 110 130

CTE (%) 2.04 1.77

# & (Shore D) 35 42

& 455 R (kgf/em?) 14.43 18.81

MFE R F kB Tg 4 MCTE ~ R2HRERERAR
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