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Figure 1 SEM images of PLLA bundles or microsphere prepared from 7wt% PLLA/AN solution quenched at —30°C
for different time: (a) 50min, (b) 70min, (¢) 90min, (d) 120min, (e) 140min, (f) 160min, (g) 180min.
(h) 210min, (i) 240min

10. 14028/j. enki. 1003-3726. 2022. 06. 006



« 56 - = i I i1} Eild 2022 4F 6 H

Lpm BISLIF (& 1) . 90min Wf, K 8L T /D AR FOIR PLLA . X 28 BRI HOR IR & Y i B 3 (& 1o,
120min i AN SE R TE BB L) o BEF P8 I ) F) 2 — 22 A AR R BUOER (8] Te-10) . PLLA f945 5,
PLERAE 3. 6 9 I8

P 2 Jy PLLA o s sk il R 18, 78 120min B (B 2a), JB B T 4K B2y 10. 84pm 19 1 5 45 14
140min [, 48 3 A < BE 38 I 2 13, 40pm, ISR I 2F 4 A2 75 41 X B A L £ 2 H AR 29 230nm (] 2b).
180min M, 21 4 5T L O AR A2 4 D Bl sk, ek ELAR 3% R B 19, 00, £F 4E A A5 B IS0 L R 47 4 B AR A8
(I8 2¢) . 240min Ji , BT Hy 438 1] £F 20 4 R it WL Rk (TR 2D o 55 418 S A 47 4 A A L L R0k 9 &7 4
IERETI W 4 o

& 2 PLLA AR SRR i B R A RS IR Twedo, KR EZ —30°C , (a) 120min,
(b) 140min, (¢) 180min, (d) 240min
Figure 2 High magnification of SEM images of PLLA bundles or microsphere prepared from 7wt% PLLA/AN
quenching at —30°C for different time: (a) 120min, (b) 140min, (c¢) 180min, (d) 240min
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Figure 3 XRD patterns of PLLA microsphere obtained from different quenching time
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Figure 4 DSC thermographs of PLLA bundles or microsphere obtained from different quenching time
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Table 1 Physics parameters of PLLA bundles or microsphere

t,/min 10 50 90 120 140 180 210 240
T,/C 154. 1 154. 4 155. 6 156. 8 157.2 157. 2 157.2 157.6
X /% 17.58 19.75 22.27 32.13 33.77 34. 82 36.01 36.61
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Figure 5 SEM images of PLLA microsphere prepared at T, of —30°C for 180min, with different concentrations of
the solutions: (a) 3wt%, (b) 5wt%, (¢) Twt%, (d) 9wt%, (e) 12wt% , (f) the relationship between concentration

and bundles length or microsphere diameter
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Figure 6 SEM images of PLLA bundles prepared from 7wt% PLLA/AN solution quenched for 180min at: (a) —5°C,
(b) —10°C. (¢) —20°C, (d) —30°C, (e) —40°C, (f) the relationship between concentration and length of bundles

a) b)

quenching
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Figure 7 The growth mechanism of PLLA bundles and microspheres (spherulites) prepared from PLLA/AN solutions

by solvent phase separation
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Formation of Poly(L-lactic acid) Bundles or Microspheres by
Solution Phase Separation

LIU Rui-lai"*, DING Xiao-hong'**, ZHAO Jin-yun', HU Jia-peng', MU Ji-lin', FU Xing-ping'
(1. College of Ecological and Resources Engineering s Wuyi University , Wuyishan 354300, China ;
2. College of Chemistry and Materials Science . Fujian Normal University ,» Fuzhou 350007, China)

Abstract: To prepare poly(L-lactic acid) (PLLA) porous microsphere, the thermally induced phase separation (TIPS)
method was applied to quench PLIA/acetonitrile solutions to the metastable state, resulting in liquid-liquid phase
separation of the polymer solutions. By controlling the quenching time, the porous microsphere grew from lamellar bundles
to microsphere. Meanwhile, with increasing quenching time, the PLLA microsphere transformed from «'- to more stable
and compact-packing a-crystal. When the quenching time and temperature were kept constant, solutions with low PLLA
concentration were favorable for the formation of bundles, whereas solutions with high PLLA concentration contributed to
the formation of microsphere. At last, the mechanism for the formation of PLLA bundles or microspheres was discussed.

Key words: Poly(I-lactic acid) ; Porous microspheres; Solution crystallization; Phase separation
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