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Using Methylene Chloride/1,3-Dioxolane as a Solution Casting Co-Solvent
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Abstract: The effect of methylene chloride/1,3—dioxolane co-solvent on the crystallization in the
optical polycarbonate film was investigated. Increasing 1,3—dioxolane content in co —solvent resulted
in the crystallization due to the lowering of solvent evaporation rate during film drying process. The
crystallization in PC film could be minimized by either controlling of solvent composition and increasing
solvent drying temperature. It was found that the surface roughness of solution casting PC film was
affected by both crystallization and solvent evaporation rate. This morphological effect by alternative
solvent is ascribed to a large decrease in light transmissivity on the optical PC film
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Figure 1. Isothermal TGA spectra of polycarbonate dope (5
wt%) made by methylene chloride /1,3—dioxolane co—solvent
at (a) 60 C, (b) 80 TC, and (c) 100 TC.
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Figure. 2 DSC spectra for PC dope made by methylene
chloride/1,3—dioxolane co—solvent at (a) 60 C and (b) 100 C.

o] Zdu17} 50/50]1 7ol A7ge] 71 Wol s Zhs gl
< 9=t o= 1,3—dioxolane 71l &Jgle] gufo] vl5rdo] &=

|

obd A7} dojup o2 co—solventE AH8k= 749 7 &
wje] g3l 4 Aol 2st fulf AA HALE Hsle] e Az}
2 55 ) Figure 2(b)°lA Holi= methylene chloride
t} 2ol YERRE feldol2E 249 relaxation(©]$h) &
< methylene chloride®] F2o] F23] dojdol upe} FAkSol
7VElIAIE §8o] iAo ol njAY el Xt o] EA
&HAl ¥ DSC scanning®] X1&gel] we} o]#dk PC FARES]
ol @do] WS wiiEolth

Figure 39 Figure 22] DSC spectraZ-E] dojx £-§ gy,
e =5 SHe 2/dnlel wt veRGcE. el B
ule} 7] methylene chloride 2} 1,3—dioxolane?] =] 50/ 50
o 7WrS a8 o] A R0 B s &5 g9t
S7FR= 2l ER1E 7 Qlu &l A 57} Zhagel et £t
Sule] Z2gn7t o152 88 dEFe] AAA YT vHE &
F o} T3l 7)122] methylene chlorideE AREBR= g8 7]ollA

30

Evaporation Temp. (°C) ® 60
e 30
255 A 100
@ 20
2
s
> 15+
=
s
S 10b
®©
(4}
T
sk
OoF
0 20 40 60 80 100 120
Dioxolane content(wt%)
@
280
Evaporation Temp.(°C) = €0
® 80
260}
o
<
o
IS
o 240t
()]
£
)
=
220f
200 1 1 1

0 20 40 60 80 100 120
Dioxolane content(wt%)
(b)
Figure 3. Effect of solvent composition on the thermal pro—
perties of solution casting PC : (a) melting enthalpy and (b)
melting temperature.
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Figure 4. AFM microphotography of PC films made by methylene chloride/1,3—dioxolane at (a) 60 C and (b) 100 C.
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Figure 5. The surface roughness of PC films made by methylene chloride/1,3—dioxolane co—solvent as a function of (a) co—solvent

composition and (b) relative crystallinity.
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