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£ oF: PVDF/PMMA 2@ =2 2g4eolAe] [RAHEHE o] 83 U224 digital sub-
traction® 2 HE{ PVDF& PMMA Zlols 593 A5 F80] ASS & + Anh. &= DSC
£ o] 83 G2 An PMMAY ggErlel me §3735 € 28z 247 T3 HIY
th o] 3 Yo FE ¥ nExe FAE YFHor Hrsl & ZT interaction
energy density B7} -2.108cal/(cm® of PMMA) 2 A4+ HgloH, o] o ZRE] x;, & 160T
o4 -0.208% AAECH M @ulA3t hot stageE o &3 S BAS JPos e
PVDF A4ZAe WAibd oz 4% €28 £33 23 PMMAY @#Fo] 371 84
% PVDFo ZAAsl& vt @435 24 4. o242 PMMAS g&fo] gl @t fe
Hol] 2o Acu HYFH M3 a28ln go, A F7tel v|A% Ao B 5 ).
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Abstract : The miscibility in PVDF/PMMA blends was qualitatively evaluated by factor
analysis(FA) and digital subtraction using IR spectra. FA result indicates the existence of
the specific interaction. From the melting point depression, the values of the interaction ener-
gy density, B and the interaction parameter, x;, were found to be —2.108cal/(cm3 of
PMMA) and -0.208 (at 160°C), respectively. The spherulite growth rate, G, in the PVDF/
PMMA blends was investigated at various crystallization temperatures. As the concentration
of PMMA increased, the rate of crystallization was slowed down drastically. These resuits
are attributed to an increase in glass transition temperature, depressed equilibrium melting
temperature, and the increase in the magnitude of 6g, with the increasing PMMA content.
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Table 1. Factor Analysis of FT-IR Spectra of
PVDF/PMMA Blend System in the Region of 1500
to 780cm’! at 180°C

(PVDF/  Eigen- Log RE X IND X

PMMA) value  (Eigenvalue) 10° 10
95/5 9,76670  .989740 59.99 74
90/10 .220458 -0.656676 15.06 .24
85/15 .008407 -2.075386 9.62 .20
80/20 002874 -2.541455  6.44 .18
75/25 .000798 -3.097814  5.26 .21
70/30 .000642 -3.192653  3.50 .22
60/40 .000133 -3.875129  3.20 .36
50/50  .000106 -3.973649  2.82 70
40/60 .000069 -4.163269  2.52 2.52

20/80 .000046 -4.337799 - -

A7t Bt B AFdKE  gg-deielA
PVDF$ PMMAS] &34& #7187 sl &8
H &S geldle] 42 =g S84duA1Y
R 29252 ol gafo] AAEAE gt
1zte] =& ofH EA el 2AEe =54
o A& YEhY o o]giAA IR 2~
MEYel ¥FE FE F 4R0C SWH 45
o glowl A7) S 2olojol s} ST 4
SAgo g TGS ZAET 3043 AR 5
7} ZItidth. PVDF$} PMMA 9] &g Jefoll A <]
A8 ARE I 18ty PMMA @#$
2ejsths 1059 BA= g4 S castingdt ¥ 4
oA AFE viel Po] &g AMAFGT
Table 1& Zt A5 & IR sample cell WollA] 180
C2 2087 §X% ¥, 2 LxolA ~¥MEYS
ZAstel PVDF9 PMMAS] EA431=7t veht
L 1500~780cm! jele) FHEE QAxRMG
ZATo|tt. Table 19 TR Hol| 31§3] (eigen-
value)7} 091 gkol &A31A] ¢=dl, oA 4
d FHT ol A7 WAEt e A7) wjReltt
I8 B2 non-zero eigenvalueS ZAAF}7] ¢sh]
© LA E AR sl B AFoAe Mal
nowski’ 7} #|Alg factor indicator function
(IND)& A}g3sle] Table 19 npxjut dof g
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Fig. 1. Absorbance IR spectra of (A) PVDF, (B)
PMMA and(C) PVDF/PMMA (80/20) blend at 180C.
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Fig. 2. Difference spectra. (A) Fig. 1C-Fig. 1B,
(B) Fig. 2A-Fig. 1A.
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Fig. 3. Absorbance IR spectra of (A) PMMA, (B)
80/20 blend melt-quenched at -80°C and (C) 80/20
blend melt quenched at -80°C and than annealed at
130°C for 24h.
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Table 2. Glass Transition Temperature, Equilibri- 28l AL B 4 Yok o)8d HYgHY A
um Melting Point and Crystallinity for the Blends of e ARPA T2 LA E8HAe) 9
EVDF/PMMA £ A 1RAge) BAmd FEHoD

7
PVDF/ o), fract- T, Th % Udehte @402, BEEHe) MRy 5

: . . Crystalli
oA ool (O () ® R nEARtY) EAYE HFHoR Brkshe A%
i PMMA interaction energy density, By interaction
100/0 0 -50 166.68  0.449 parameter, x;, & ©|€38l= 3-$7t goh. Nish
95/5 007 -40 16656  0.448 9 Wange thew e §87s80z e
90/10  0.14 -30 166.25  0.443 ‘ .
85/15 021 20 165.75 0435 PVDF$} PMMAZF] interactionS HTU} A
) . . ) o
80/20  0.27 -10 16514 0.426 Aoz 37t it
75/25  0.33 0 164.34 0413 BV, & BY
70/30 039 8 16347 0400 NN S T V. 6 )
T . T° 4 T, ¥ RT
60/40 050 24 16141 0.368 mo im 2 m
50/50  0.60 40 159.09  0.330 o714 T° & PVDFe] §agd, T & Bac
q=1/[(n/0) (1/@-1)+]), where p is the density of o] HY§H, V,,= PMMA2] utEieo] BR

PMMA (1.20g/cm®), p, is the density of PVDF(1.8g/cm?), _ 3
I} - =
and g, is the weight fraction of PMMA. 7 (84.9 cm /mOIe)’ Vzu = PVDF9] wh=tts)

bQuadratic regression values using experimental values ob- o] 2-Hyu) (36,4cm3/mole), AHZu-‘E- PVDFg] ¥t
tained from Hoffman Weeks plot. : -
: Bii9le) 889 (1.6Kcal/mole), RE 71344

¢ Quadratic regression values experimental values obtained
from dhy; /Ahp_f /Wt. fraction lof PVDF, where dhg is the (l,QSGCal/mole,K), X2 © PVDF¢} PMMAZF
measured heat of fusion (cal/g) of blend and 4h f Is the . .
b, o = = jEZ7Me

heat of fusion of the perfect crystal of PVDF(24.44 cal/g). 9 interaction parameter, Be ¥ ‘L‘—‘fx} e

interaction energy density(cal/cm3)o}t}.

PMMA F<ulol] nag4=) PVDIVH G olul 8l Ae thg3t ol WaE 4 v,
Aol J)APHT & + Uk ol v Fo] wo}

PVDFe} §2jdo] &5 (T, =-50C) 80t B4 L1 1, BV 4

Fe fedo] LE& e PMMA(T, =90C) ¢ T, To'  4H, T,

el STEhn B PVDE Sl QA QEHlEE A Aol Yol FolAle
FE ERYE 2EDI & . 71&7125E BE A4t H3y B=-2.108cal/

Sﬁ@'&'@ ‘é‘% J %@7&%} 7376‘*6‘ ’E"Z}Qf‘ (cm30f PMMA)O‘%\QD:] O] gl_g_i_\?_ﬁ] XIZ%

H)AAA pExe] Bl 8 53 .

AJ fjg i‘ }:] E]C:W H“ZMO ;_?5} Ak Az 160°ColA -0.2082 A k=Tt
o y}z o AAA] pBzle Z )

Astele Aoz FHolgla, o] FHLE AL

WoRM, xp7F A 2 &9 La 24 %10!]
ute} &gA4efolA] PVDF9 PMMA Y] 314
o] 91%5t}. Table 20 PMMAgefe] wa
=9 fedel 25, HYFH, BHIEE
Hebith ol frejdo] ke dgyor
81717} o329 B3X'% 183ttt Table 2
o4 PMMAS] 3ge] FridssE ZAHE7}

#aote AL £ 7 Adetl ol vEAYY uE

E2XRE § 1EXY *JEZ—}%% qgHog 3
7hd 4 b0 B dpeM= DSCE AHgate]
TFe x4 347 88288 A5 &
+8& 7 F HIFHES 187] Hsted Hoff-
man-Weeks plot& o] &8}/

Table 20 ER=8o uj2 HYFHLS et
Wor PMMASQ| §ko] SV HyF3o]
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Fig. 4. Spherulites grown in PVDF at 153°C for
different time periods. White bar in (a) corre-
sponds to alength of 50xm.
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Fig. 5. Changes in radius of spherulite as a func-
tion of crystallization time for PVDF and its
blends at various temperatures.
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Table 3. Values of K,, 00,, 0, and q from Data

Analysis
PVDF/ 4 KX 10 g0, o, Y
PMMA K* ergl/em' erg/omt ™
of folds
100/0 1 0487 4310 349 243
9/5 0927 0434 3464 3.5 247
9/10 0857 0500 3502 35.9 2.50
8/15 079 0527 369 .9 263
80/20 0730 0530 3722 3.1 265
75/25 0667 0498 3500 3.9 250
70/30 0600 0467 3291 3.7 234
60/40 0500 0409 2896 207 2.06
2o YRS vixste] AA A2 dA=

719 ZA¥o] AYAE WA} Ao o] &
Z57] Aol AEA B4" 2HYHq £ hE A4y
A% A7) dojus oM, regime(I)
+ nucleation& 7} A £E ) wE H9-
2 g 2 A AAY o] EE dojux]
X3t BlAEE e S e Aol & AY
oA PVDFS o]9 EaAl=r) ojn ZAY3 A%
€ A Zol 2Byl HE usH g

Lauritzen?] Z testZ 3t53c}.!?
Z=10% (L/2a, )% exp(-X/(TAT))

01“11 L& ZASI} dold W) lamella®] Fo)i1

o & PVDFe] whia#e) £(5.43A)0I0h. o}
XEHAI K, & 994 Z<0.01& THE3lH regime
(I) kineticso] a2 XojAl 2K, & ¥olA Z210H
regime(Il) kineticso)™ 7<0.1S 9&31H re
gime(III) kineticso]t}. regime(l), regime(III) ki-
neticsQl A-$ 1gko] 10| il regime(ll) kinetics
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