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ABSTRACT : It was found that polypropylene shows rearrangement of crystal structure during the melting
process. For the analysis of recrystallization behavior, the change of dynamic mechanical property, crystallinity,
and crystal structure were studied by DSC, FT-IR, SAXS, and DMA. Melt-recrystallization-remelting behavior
of iPP was clearly observed when iPP was cooled down from the melt more rapidly. Elastic modulus of iPP
increased during the recrystallization process but crystallinity of iPP shows constant value. Furthermore, the full
width of half mean of SAXS pattern decreased about 30%, and intra-lamella ordering of iPP increased during the

melt process but is was not found for sPP.
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AR, FA A5 2R S REe A R
3} 3 2wp% 229 (GPC, Polymer Lab. Co., PL GPC-210)
2 BASR 2 A2} £9l= Irganox 10107} 124-
trichlorobenzene> AHE-3}H ). sPPe} iPP2] YA|F32A
= A7) 9slke] 13¢ A7) ¥ (13C NMR, JEOL
300 MHz FT-NMR) +41-% &}¢ich fm= 1,2,4-trich-
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£ 3 mm, F7 05 mme] AP ® AFH3} 2k 4 mg
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Table 1. Sample Characteristics

tacticity(triad) M M MWD
syndiotactic isotactic " i
. no signal
. Bl 1 .
PP (Atactic : 1735) 85.18 69000 713000  10.28
sPP1 86.3 1.96 83000 208000 246
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X-A A27ZPAEE (SAXS). X-ray ARFAES 23}
23} 71457197 2(PAL, Korea)2] 1B2 White beam line (2
Gevyg AHEBHEE 27 | mme] AR 2Ee) A4S
2718 A3 §-A317] 931 LinKam Heating Stage
THMS 600 module (controller, TP92 & LNP)Z 10 C/min®]
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Figure 1. DSC thermograms of sPP with different cooling rate ;
(2) crystallization and (b) melting.
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Figure 2. DSC thermograms of iPP with different cooling rate ;
(a) crystallization and (b) melting.
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Table 2. Thermal Properties and Kinetic Parameter
of sPP and iPP

melting cooling Avrami
AH;  crystal- - AH, crystal-  exponent,
(J/g) linity(%) (Vg) linity(%) n

coolingrate T. T, T

(C/min) () (T) (C)

S 100.63 14268 15037 5733 292 4832 246 (10T~
79759 14154 15027 5630 287 4738 241 104%)

P10 OLI4 14061 15014 267 268 4605 B4 o
15 8916 13980 14999 4921 250 4292 218 023
20 8518 13882 14996 4757 242 3804 194 &3
S 12059 16006 - 10321 494 9691 464 (18T~
7 1193415986 - 996 417 916 460 127T)

PP 10 11736 15876 16297 9855 472 9321 446
1S 11558 15828 16330 9846 470 9296 445 14733
20 11387 15736 16492 9576 458 8982 430 2v&32
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524 o|49 F

Polymer (Korea), Vol. 27, No. 6, 2003

1.5 V—V———rrr—r— T 12

Tre = 141°C 10 4 Tre=157°C

8 am

—
o
I

)
3

I
—
S
[ve]

)

0

z )
= X
Z
= 2
(=1 ‘é
05 = ]
O .
= £ _ o
< Tre = 145°C R R
g 0.0 - E 2 4 Tre=165C
£ £
£ = T~ |
2 Trc = 147°C S
= 5 04 o
5 Tre = 169°C
-0.5 ~ 5

"""" T -4 T T T T
120 130 140 150 160 17 100 120 140 160 180

Temperature (C) Temperature (C)

() (b)
Figure 3. DSC endotherms of sPP and iPP with different
recrystallization temperature ; (a) sPP and (b) iPP.
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Figure 5. Plots of lose factor of sPP and iPP ; (a) iPP and (b) sPP.
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Figure 6. Temperature dependence of FT-IR characteristics
during the melt process ; (a) iPP and (b) sPP.
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Figure 9. Temperature dependence of SAXS patterns during the
melt process ; (a) sPP and (b) iPP.
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