Polymer(Korea) Vol 23, No. 1, pp 81-90 (1999)

PEN 9§ %9 #7184 &4 §oix 233

AAF - o195 - 3T - dee!
BgisE 4aFh, *pade Q4
' (19983 9€ 259 <)

The Solvent Induced Crystallization and Diffusion Behavior of
Solvents in Poly(ethylene 2,6-naphthalate) Film

Sung Jung Kim, Young Mok Lee*, Joo Young Nam, and Seung Soon Im'
Department of Textile Eng., College of Eng., Hanyang Univ., Seoul, Korea
*Department of Textile, Bucheon college, Bucheon-city, Kyunggi-do, Korea

to-mail : imss007 @e-mail hanyang.ac.kr
(Received September 25, 1998)

2 9: Poly(ethylene 2,6-naphthalate) (PEN)e| &ujjo o3 243} AFS #H3 A3
PEN#} dioxane 223 DMFe] 484 % A% wslzie 2438 247 3k FYU
& AHygirh 40 CoA dioxanes] 4AF L FickianA & vehliglen, 20 €<} 30 ¢l
o] FIAFL Case DASS Uehligich 2eju o] A2 A3 o& Auis= 2R
7] Fickian, Case [ #4to]git}. 40 'C¢] dioxaned|A] H2E A|BE ae-crystaldf|A] Yehdes F
Az e Y5 ed, Case MAFTE UellE 20 CoA Hald Al2s BPTF27} Scrystal
©]3 morphology= amoeba ¥FelE Bt} DMFe| #43AF L dioxaneo| F3AFH {FAMG
A%E Jeiey PENe] 444 dioxane®th o £ttt 22{y DMFe} E9guldl4
HH ABE BF acrystal® Aoz, Suf4E AAsA 2ZFH ol 20 WE
AT zjolg} gule] S 7IAgTin A2

ABSTRACT: The solvent induced crystallization (SINC) behavior of poly(ethylene 2,6-
naphthalate) (PEN) films is investigated by monitoring the diffusion behavior of dioxane and
DMF in PEN films. The diffusion behavior of dicvane at 40 'C is not pure Fickian but appar-
ent Fickian at which diffusion is controlled by crystallization. The diffusion behavior at 20 °C
and 30 C is not pure Case II. The samples treated in dioxane at 40 'C, which show the
Fickian diffusion behavior, exhibits e-crystal and spherulitic texture. The sample treated in
dioxane 20 C, which shows Case II diffusion behavior, exhibits A-crystal and the amoeba
structure. The diffusion behavior of DMF is similar to that of dioxane. However, the samples
treated with DMF only show the a-crystal irrespective of treatment temperature. And then,
the compatibility of DMF to PEN is better than that of dioxane to PEN. According to the
above results, we think that the difference of crystalline structure in solvent induced crystalli-
zation is caused to the difference of diffusion behavior according to treatment temperature
and the characteristic of solvent.

Keﬁvords: poly(ethylene 2,6-naphthalate) (PEN), SINC, case 11, S-crystal.
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Table 1. Solubility Parameters of Solvents and
Their Distances from PEN
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Figure 1. Mass uptake per mass of dry polymer ver-
sus /2 for dioxane sorption in amorphous PEN films
at 10 C (@), 20 ‘¢ (), 30 C (M), and 40 T (@).
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Figure 2. X-ray diffraction curves of PEN films
treated with dioxane at 40 .
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Figure 3. X-ray diffraction curves of PEN films
treated with dioxane at 20 °C.
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Table 2. Physical Data of PEN Immersed in Di-
oxane and DMF

saturation critical
concentration, cencentration, effective
Mo c* T, ()
(g/g polymer) (g/g polymer)

10T 0.01 0.49 114
dioxane 20°¢C 0.41 0.35 20
kiR 0.46 0.29 16
40°C 0.36 0.24 25
0c 0.04 0.25 81
10¢c 0.26 0.22 -7
DMF 30T 0.28 0.16 -10
40T 0.27 0.14 -8
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Figure 4. Morphological change of crystal structure
according to the crystallization process. bar : 25 tm. (a)
Annealing at 200 C and (b) SINC at 40 C.
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Figure 5. Morphological change of crystal structure
according to the crystallization process. bar : 25 xm. (a)
Annealing at 260 C and (b) SINC at 20 C.
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Figure 6. Mass uptake per mass of dry polymer ver-
sus /2 for DMF sorption in amorphous PEN films at
0T (@), 10 C(¥), 30 C (W), and 40 'C (®).
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