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Abstract: The effect of 1,3—dioxolane on the structural development in the optical polycarbonate film
was studied. The 1,3—dioxolane was used as an environmental friendly solvent for manufacturing
solution—cast polycarbonate film instead of methylene chloride. The evaporation rate in film drying
process decreased due to the high boiling temperature of 1,3—dioxolane. This caused the crystallization in
the polycarbonate film. As a result, The increase of crystallinity and roughness led to the decrease of
light transmissivity. It was also found that the lowering of mechanical properties in polycarbonate film
was attributed to the morphological change due to the solvent evaporation rate in film drying process.
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Figure 1. Isothermal TGA spectra of polycarbonate dope (15
wt%) made by (a) 1,3—dioxolane and (b) methylene chloride.

30~100 C&Z 5= 71¥sle] SAlA 58 S7dsiuA PC &
AEE AZBIglch AlxE PC B89 73 W3S ERIgy] flsto]
MettlerAke] DSC 822°5 Ahg3te] o&2] |4 EA Wgl 9 4%
P A5 ARSI oFge] Pojzl HEe] x¥ B vigkE A
W1 7] €J3}o] Digital InstrumentsAFe] AFM (atomic force micro—
scopy, Nano Scope Illa) & AR5l g0 Sik&wo) whE 3%
W 54 9 AYslee] W Ra kel HsE ERIsILE 252
% B3 == UnicamAFe] UV/VIS spectrometer UV2ZE o]ga}o]
light transmittance® 73ttt 52| 7|A14 438 73]
$8le] 2 T2 A 2 0E ¥ B 10 ume] 255 o
©] LloydAk] PAIE7] (LR 10K) & o]43to] ASTM D 8829 <]

o AP, WA, e Sk

z7 g E2

Figure 1-& methylene chloride®} 1,3—dioxolaneS AFslo]
AZ%E 15 wt% PC dope?] 77| TR 52 Z7i0|x9] 8¢ L) 9]
A 7S Jepd 52 TGA spectra©|th. Z18oA] B vl
2o T2 L7t WSS fulle] FA| ATt 8] dofuE A

A
o Evaporation Temp. ("Cy ————— 100
3 ——— 80

50 160 1I50 260 2‘:50 300

Temperature(°C)
(a)

A. = 0
5 Evaporation Temp. ("C)

50 100 150 200 250 300
Temperature(°C)

(b)
Figure 2. DSC spectra for (a) PC dope made by 1,3—dioxolane
and (b) PC dope made by methylene chloride.
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Figure 3. Effect of evaporation temperature on the thermal
properties of solution casting PC: (a) melting enthalpy, (b) melting
temperature, and (c) glass transition temperature.
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Figure 4. AFM microphotography of PC films: (a) PC film made
by 1,3—dioxolane and (b) PC film made by methylene chloride
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Figure 5. Effect of evaporation temperature on surface roughness
of PC films.
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Figure 6. Light transmissivity of solution casting PC films.
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Figure 7. Mechanical properties of solution casting PC films:
(a) tensile strength, (b) modulus, and (c) elongation at break.
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