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Abstract : Polypropylene mixed with untreated mica showed spherulites growing randomly
when the polymer was kept at a crystallization temperature after being melted at 200C.
However, transcrystallization occurred on the side of the mica which was treated with
a silane coupling agent. The width of the transcrystalline region grew linearly when the
polymer was kept at 120, 123C, 125C and 127C after being melted. The activation
energies calculated from the slope of the growth rate-crystallization temperature are 85.0
keal / mol for the initial crystallization and 83.1kcal / mol for the second crystallization,
respectively. The growtfl""rate of the crystalline region at the second cooling is larger than
that at the initial cooling, and the ratio(r,/r;) of the growth rate between the initial
cooling (r;) and the second (r,) is always 1.11. The number of spherulites appeared in
the bulk of the polymer at the second cooling was always smaller than that at the initial
cooling.
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Table 1. Characteristics of Mica-S-60.

Flake
diame-

Flake Average
thick- aspect

ter  ness ratio
(#m)  (pm)

Screen analysis

—850 —420 —210 —105 —65
+850 -4
+420 +210 +105 +63 +44

3% 4% 81% 9% %% 4%| 10 33 80
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Table 2. Coupling Agent.

Maker Nomenclature Fomula
Union Carbide r-Methacryloxy- CH;0
A-174 propyltrimethoxy - CH,=C—&—OC,HGSi-
silane (OCH,)s
U Microscope
m Temp.
Glass <] | | 1 [ Controller
a4
Mica PP melt Hot stage

Fig. 1. Schematic diagram for the sample preparation,
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Fig. 2, The appearance of PP spherulites in the melt containing an untreated mica particle at 125C with the
crystallization time of a) 5min ; b) 10min ; ¢) 15min ; d) 20min,
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Fig. 3. The appearance of PP spherulites in the melt containing a treated mica particle at 125°C with the
crystallization time of 8) 5min ;:b) 10min; ¢) 15min ; d) 20 min.
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Fig. 4. The growth of transcrystalline region of the initial cooling for 25min at different cry-
stallization temperatures of a) 127°C: b)125C: ¢) 1237C : d) 120 C.
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Fig. 5. The growth of the transcrystalline region of the second cooling for 25 min. at different
crystallization temperatures of a) 127°C; b) 125TC : ¢) 1237 : d) 120 C.
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Fig. 6. Increase in the width of transcrystalline region
at the initial cooling with the crystallization
time at different temperature.
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Fig. 8. Plot of the transcrystalline width at the initial
cooling against the crystallization temperature,
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Fig. 9. Arrhenius plot of the growth rate of the

transcrystalline region against the reciprocal
temperature,
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Table 3. Growth rate of Transcrystallinity at Different
Temperatures,
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Growth rate(gm/ min) 120 | 123 ] 125 | 1Z7
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Fig. 10. Change of the number of spherulite appeared
in the PP melt not contacting the mica
particle with growing time (—initial, crys-
tallization, «---- recrystallization),
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Fig. 11. Ratio of N, / N; with growing time at different
temperatures(N; : Number of spherulites
at initial crystallization : N,:Number of
spherulites at recrystallization),

227



001;1511;] B

&% Aol AEAsluols AR ZAN WA 3
St won X3 1A AR He 23}
23 del M2 4717 Fede AME € £ A
o},

g8 Fig. 112 13 ZA sl Jeld spherulite 5
(NSt AMZAF s A 435 spherulite 4 (Ny) 2
H(Np/N)E 233 A7te) we} 72 e 5
ARG eENA v e 23 2x7)
ESPE Yo e wolw 9tk = 120C9 A
= o 0824 12 233t @%‘iﬂit’i 83
Eo| AZA3} Fwx hRE 2Esa e
vo127Cl AeE oF 0524 7H A Azt
g3t Yok, olgpEe AR I Pztte o
PPE 200C= 7193 F AAFLE=ZA WIS
o Aoz AL&HPA HESo] HEAAH W=
2P0 ARaA ¥on AYHLEI ¥EF
£ o] Aol W FRIAT watd AAH I
GEIR] e e BEEd 93 3 uoE B
b Ao A LAZE Aol o] AL ¥ AR
3 exdA te Fao] vdehtm gl

\

f

I
[e)

5
.1

o
L

Tl

4 B

1. SilaneA] EHA A ZA 223 micadl A&
2] & 3R %2 micadl A 9= 2] Silane coupling
agent”} mica ¥ HAo|A nucleation agent® Z&
3t mica YA}e] =W A transcrystallization
#gol dojkn MZAASE ANAE T3 A
o] ‘ERyteh

2.120°, 123°, 125° 2 127C 5273l A 9]
transcrystalline region®] A& Alz7to| 73 13}
we} AMHoz Frlsidoen zb 2xoA 13
A7 3} growth rate (ry)°l dl3 AZ2A 3} growth

rate ()] Bz /1 @ L1122 Aol dAstgch

3 2xo mWE ARSEze W3lERyE 4 84
3t duAlE 1343 w7t 850 keal /mololn A7
Ao &= 83.1kcal / mol2 E}R}T)

4. 12124 stwf o] AAYde AAHYsY 2

228

ANE - w4k -

kR

27h ARNoRM HEHA A T + AN
o 24Agve) AR BuA 1AFYYE
FEEEERIE PR E

b &

0
Mo

1. G. E, Padawer and Beecher, Polymer & Eng.
Sci., 10, 185(1970).

2. M. R. Piggott, J. Mat. Sci., 8, 1373(1973).

3. F. W, Maine and P. D. Shepherd, Composites,
No. 10, 193(1974).

4. K, Okuno and R. T. Woodhams, Polym. Eng.
Sci., 15, 308(1975).

5. d. Lusis, R. T. Woodhams, and M. Xamthos,

13, 139(1973).

6. M. S, Boarra and C. E, Chaffey, Polym. Eng.
Sci., 17, 715(1977).

7. C. Busign, G. M. Martinez, and R. T, Woodhams,
Polym. Eng. Sci., 23, 766(1983).

8. B. D. Favis, L. P. Blanard, J. Leonard, and
R. E. Praudhomme, J. Appl. Polym. Sci., 28,
1235(1983).

9. H. Ishido and J. L. Koening, J. Colloid Interface
Sci., 64, 555(1978).

10. Edward G. Lovering, J. Polym. Sci.,
A-2, 8, 1967(1970).

11. D. R. Fitchman and Newman, J. Polym. Sci.,
Part A-2, 8, 1545(1970).

12. D. G. Gray, J. Polym. Sci., Polym. Lett. Ed.,
12, 509(1974).

13. A. Garton, S. W. Kim, and D, M, Wiles, J.

27, 4179(1982).

14. M. R. Kantz and R, D, Corneliussen, J. Polym.
Sci., Polym. Lett. Ed., 11, 279(1973).

15. D. C. Basset “Principles of Polymer Morphology™
ed. by. R. W, Chan and M. W, Thomson,

New York,

Polym. Eng. Sci.,

Part

Appl. Polym. Sci.,

p25, University of Cambridge,
1981.

Polymer(Korea) Vol. 12, No. 3, May 1988



