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Fig. 2 Formation mechanism of POC microspheres
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Ap = kTIn(1+0) o =(C-Ce)/Ce '
r*=2vy/ Au Eq.
J = v:qexp(-AG*/kT) = v.gexp(-16 7*v*/3 Au’kT)

where p: chemical potential ~ C: concentration of solute  Ce: equilibrium concenyration
r*: critical radius of nucleus v: volume of molecule 7 density of surface energy
J:nucleation rate v, : rate of crystallization of one molecule into critical nucleus
q : density of free molecule

2 monomer addition :

% Tp, / / nucleation Tp, AT (=Tp,—Tp,)
£ 320°C—— » 320C 0C

8 5 » 300C 20°C

& ' » 270°C 50C

g * 250C 70°C

& Polymerization time

Fig. 4 Polymerization temperature profiles for self-seeding method
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Table 1  Polymerization of ACA ¥ —
- . Number o
Monomer Polym.temp. Yield Diameter CV :
conc. (% wiv) CC) %) (6)(um) (%) ‘T(‘}\?)I?S)l(";%‘égs
320 21 3.6 32 20
15 320—300 26 2.9 27 45
’ 320—270 26 2.6 21 63
320—250 27 2.2 32 111
3.0 320—250 31 9.6 33 29
4.5 320—250 39 14 35 1.9

a) Polymerizations were carried out in LPF for 6 hours.
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Fig.6 Relationship between polymerization time
and average diameter, number of microspheres.
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Fig.7 Relationship between polymerization time
and average diameter, number of microspheres.
Table 2 Estimation of number of nucleus and minimum diameter of
microspheres.
Monomer conc.  Polym.temp. AT ™ Ni”7 Minimum diameter
(%o wiv) CC) CC) (unit) (um)
320 0 1.26 X 10" 3.09
L5 320—300 20 6.67 X 10" 1.18
' 320—270 50 1.54x10" 0.41
320250 70 6.33 X 10" 6.0 X107 (60 nm)
3.0 320—250 70 2.31%X10" 4.8 X107 (48 nm)
4.5 320250 70 1.91X10"°  3.0X10” (30 nm)
a) temperature drop
b) estimated number of nucleus
4. HEw

HERREZE X E D self-seeding IEZFH T2 Z & T, POCHBLTDORAE% 2.2 um
ECHBET A ENTET, £7-, ODB 2 HWVWTE—2ME+TA2FELHHATEI &
TF ) Rr—)L POC i F OB O AT REME S RESE T /=,

5. BEIHER

1P.E. Cassidy, Thermally Stable Polymers, Marcel Dekker Inc. New York and Basel, 1980

2) R. B. Seymour, G. S. Krishenbaum, High Performance Polymers: Their Origin and Development,

Elsevier, New York, 1986

3)For examples; Kimura K, Endo S, Kato Y, Yamashita Y. Polymer 1993;35:123.

4)For examples; Kimura K, Inoue H, Kohama S, Yamashita Y, Sakaguchi Y. Macromolecules
2003;36:7721.

5)Kimura K, Kohama S, Yamashita Y, Uchida T, Sakaguchi Y. Polymer 2003;44:7383.

6)Burton WK, Cabrera N, Frank FC. Philos Trans R Soc 1950;A243:299.

7)Frank FC. Adv Phys 1952;1:91.

—166—

2006





