31D02

o1} B A 7} Least-squares curve-fitting2 ©| &3 &A=&
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slide glass¥ ol castingdte] Ao A 24A)7F AZF Fo] o] ZF o] @10 %%% o]
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222 104 NF AFREAL.
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72102 taut oz g sy

o

!

BN

2-4 FT-IRY &3
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32 scandty FF 2FEHS Aok Hok A AAEA S Y8, AYH FHa¥EY
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pc: PENS ARG A% (14007g/cm’)’
pa: PEN9 HZAF 999 WUx (1.3250g/cm’)

2-6 A AHEA 7 least-squares curve-fitting

HrOTel) webd s,

- 167 -



3. A% 2 uF
solution castingoll 28] d& wldAA Ag9 AHEHD o] 220CHNA 1587 dxle sty
de HYM FF2HEHE Fig.lol JepAL

Absorbance

1800 1600 1400 1200 1000 800 600

W avenumbers (cm'])

Fig. 1. Infrared spectra of PEN films before and after annealing at 220C for 15min.

(1800~600cm'). ——— before annealing; - - - after annealing

dxelol o8N FHErt FrhskE 1712, 1502, 1476, 1377, 1332, 1193, 1106, 982, 931, 838,
812 cm "i=¢} w2 FFEsF ZAEE 1720, 1453, 1404, 1289, 1276, 1182, 1131, 1089,
964, 917, 822cm '"MM=7} EE A FEE9, T3 I s Aj2o] MAUE 1331,
1144, 1004, 904, 837, 812 cm™' W=7} T EY, o] R =9 s dAelo] os 2
Y7t dofde] weh, Bapsel JAMe) @z YT AL Qlﬂlﬂu}. o)A, AH
B wAAe] S4W=Bo] A2 FHEC e AR 2zt EHN=SS FH A
ARE golakAlrzl @t oY Afelt AARNS T &4 zgxw E4u A4 ol
B 2d9EYS By ¥ 571 Aok A2 S 57 938+ solution casting® PEN ¥

& 928 A bad 229 Ao dXEEty M2 & AAIREE 2= Alge 3
A F5 29EY S 5 AR oy 3 HYH FF2HAEYL Axd BE
EHo] v FEIGA 7]AstE F713Q AAI} e interference fringeE 7IA B2
ol A|As7] Y3ty 7]F A (baseline)S polynomial curve fitting®H g o2 $£AF}. ol
A 71Ede] Y FF 2HEPOR AAEM S U4 AAE Table 101 EFRATH
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Table 1. Factor analysis of FT-IR spectra of PEN annealed at various conditions in the
region of 1800 to 600cm .

Annealing Annealing . 4
comp. . . . eigenvalue IND X 10

Temp. (TC) Time (min)
1 160 1 7.8663 0.7145
2 180 1 0.1018 0.5118
3 200 1 0.0187 0.5155
4 220 1 0.0088 0.5871
5 160 15 0.0020 0.7406
6 180 15 0.0011 1.3313
7 200 15 0.0006 3.8246
8 220 15 0.0002

ofg] 712 Aol EAHE A2dUeA dsEdHor EAse AR AF
= QA o] Ao A non-zero eigenvalued A5 Bk 2#u AAsE o8 )
2] A7 <23 zero eigenvalue’l EA 8] &ed, o83 2aE HAAS 1L non-zero
eigenvalue?l & ZHA 37 HalA IND(factor indicator function)%k% ALt} Table 1
of mpAIgt Foll U= INDEA AFoz2 HA7F He ghe]l Yee B89 o] non-zero
eigenvalue®] 7lol 3 F 3=, £ @%14 o'T“oﬂ 25 g ol A 5]*%;?9* TFA B2, 9]
Alz=dl Yol = A4 3 E]@”ﬂ F7LA FFY T E] UdSS ¢ F I

olgdA A F Mo z #H E 2 (eigenspectrum)S F3Ha, o2 A T3 F ENH AR
A AAAG T v AH A of‘f}% U XE 1004cm ‘9 1453cm '] HA S 2 AR X
484 A 23l 7] F(exponential minimization criterion)®% @AZ £ 31F 2 2
o)A " ® A (digital peak subtraction)’S o zM &5 ARANEI £FuAAYRY

& ~3ENRS T8 & YA o] F Fig. 2a¢} 2bol z+2zH vhehuigle.

oo 2

_J

2200 2000 1800 1800 1400 1200 1000 800 600
Wavenumbers (cm’’)

2200 2000 1800 1500 1400 1200 1000 800 600
Wavenumbers (cm™)

Fig. 2a. Extracted pure crystalline spectrum. Fig. 2b. Extracted pure amorphous spectrum.
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olFA AdAEMoR T AAIYGY vAAYIYY £FHE AHEHL AL B
X Algel EAste 2AH FAMESL S least-squares curve—f1tt1ng‘ﬂ7.‘li ?6}21
o ol RS UERNEH ALY FAZARIGES] FABAE Figdol YERT dxzy
H 78 AAGgEe Adtel o3t AAsTolE agoA BE uie o] e AARAES
ZHA 3 d&E & 4 o

I
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70 4

R, =1.45(R,,,,-368
(Carelation coefficent =0.9482)
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Crystallinity by Factor Analysis (%)
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Crystallinity by Density (%)

Fig. 3. Correlation curve between crystallinity by factor analysis
and crystallinity by density.
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Aform = (An + 2A)/3
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