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ABSTRACT : The study was made to compare the crystallization behavior of polypropylene (PP) with different
stereo-regularity. The unit cell parameters, lamellar structure of PP, and the growth of thieir spherulites were
strongly dependent upon the crystallization condition. It was shown that metastable structure appeared with
increasing cooling rate. The structural change of isotactic PP (iPP) was larger than that of syndiotactic PP (sPP).
The crystal structure of sPP showed body centered cell Il when it is cooled down with 1 ‘C/min. When sPP was
grown to primitive cell II structure, both unit cell and lamellar structure were less affected by a cooling rate. The
overall crystailization rate of iPP was faster than that of sPP.
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Table 1. Sample Characteristics

tacticity (triad)
syndiotactic

; . M, M, MWD
1sotactic

PP At;;;f‘;‘;l35) 85.18 69000 713000 10.28
sPP1 86.3 196 83000 208000 246
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Figure 1. Nonisothermal crystallization behavior of (a) sPP
and (b) iPP with different cooling rates.
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Figure 2. Ozawa plots of (a) iPPand (b) sPP homopolymer.
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Figure 3. Plots of avrami exponent, n and rate constant
In[4(T)] during the non-isothermal crystallization from the melt.

Table 2. Thermal Properties and Kinetic Parameter
of sPP and iPP

cooling rate T, cooling — Avrami
(Cmin)  (©) g Y onent n
%)
5 100.63 4832 24.6 Temp. range
7 9759 4738 %1 (100T~104 T)
PP 10 9414 46.06 234
15 8906 429 218 302329
20 8518 3814 194 av.3.17
512059 9691 464 Temp. range
711934 9.16 460  (118C~12C)
PP10 11736 9321 4.6
15 11558 92.96 445 3.14~331
20 11387 8982 430 av.321
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Figure 4. Isothermal crystallization behavior of (a) sPP and
(b) iPP with different crystallization temperature.
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Figure 5. Crystallization half-time change of sPP and iPP.
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Figure 6. Plots of Avrami equation with different crystalli-
zation temperature ; (a) sPP and (b) iPP.
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Figure 7. Plot of isothermal crystallization kinetic para-
meters ; (a) Avrami exponent and (b) rate constant.
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Figure 8. Plot of crystallization kinetic parameters; (a)Avrami
exponent n, (b)rate constant In &, and (c)activation energy AE.
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Figure 9. WAXS patterns of (a) sPP and (b) iPP, which
prepared with different cooling rate.
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Figure 12, SAXS patterns of sPP which prepared with
different cooling rate.
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Figure 13. Plots of Lorentz corrected SAXS patterns of (a)
sPP and (a) iPP.
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(a) 60 sec
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(d) 60 sec

(c) 360 sec

(e) 180 sec

(f) 360 sec

Figure 16. Spherulite growth morphology (640 pm X 480 um) ; iPP:(a),(b),(c), and sPP:(d),(e),(f).
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Figure 17. Plots of spherulite growth with different crystalli-
zation temperature ; (a) sPP and (b) iPP.
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Figure 18. Plots of spherulite growth rate with different
crystallization temperature.

Figure 19. Spherulite morphology of iPP with different
crystallization time ; (a) 60 min and (b)16 hr (480 pm X 320 pm).
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Cooling rate = 1, 5, 7, 10, 20°C/min
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Figure 20. Plots of spherulite growth with different cooling
rates from the melt ; (a) sPP and (b) iPP.
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