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M. =8HEE(CHCL) R ZHmBE(PVA) , T KA B R A 41 (Na, HPO, < 12H, O) . ZH /KB iz — &4
(NaH,PO, «2H, O) , 73 ¥ &, b E 253050,

1.2 R

1.2.1 PC/PLA JMMERH % ST .PC 5 PLA $# A F& I WIRA I E T A [H ¥ 19 CHCL,
R b g T BEFEE T /N R A W o8 eV L dl AR PC/PLA MMM . PC/PLA i EC /51K 3 ¢
1.2+ 1.1 1.1+ 2.1 3,CHCl, M¥ESHR 1g/mL.2g/mL.4g/mL.6g/mL.8g/mL, ¥« 1,

£1 AEEMHH PC/PLA E5WEkE&
Table 1 PC/PLA composite microsphere of different CHCl, concentration

ity PC/PLA CHCL ¥ /(gemL ™) K3 B L PVA it 54/ %
A, 1:1 1 411 1
A, 1:1 2 41 1
A, 1:1 1 411 1
A, 1:1 6 411 1
A, 1:1 8 411 1
B, 1:1 2 2:1 1
B, 1:1 2 3:1 1
B, 1:1 2 5:1 1
C, 1:1 2 411 0.2
C, 1:1 2 1:1 0.5
C, 1:1 2 11 1.2
C, 1:1 2 41 1.5
D, 3:1 2 411 1
D, 2:1 2 411 1
D, 1:2 2 411 1
D, 1:3 2 41 1

H:A-A, B, -B; A,, C,-C, A, ¥ D,-D, A, 43 37R CHCL, ¥ kil b . PVA ik 53 50% PC/PLA I L 4578 4,

1.2.2 PVAKMEWH %S # PVA 5ZEMB/KIREG BHIF KR AR 95°C 2§ ¥ B AE 300r/min 42
17 FE LTI % 30°C . PVA RSB0 0.2%6.0.5% 1% 1. 2% 1. 5% 3 L3 1.
1.2.3 PC/PLA B & WMEkMHI# KA R ROR A 8 BEFE 2h, 582 5 6 /KM R AH 1Y 5T 5
Bote a2 1.3 1.4 1.5 1(WF D, WREFEZE CHCL, ¥ s, ffi CHCL, # % ,CHCL, E2&#k
Jei 4 i 1F 1) PC/PLA B AT 100°C [ R /K Z2 IR Ve . 753 3 PC/PLA & A ¥k, 45°C F B =S
THE.
1.3 MK 5 RE

R VEGA3 SBH B4 f 5 BT (SEM. B 50) % PC/PLA & A Bk HEAT BOULIE 551245 0 e AF 5 3
£ XPert Pro MPD BBy R X S 2417 S (XRD, i 22 PANalytical 23 5D #EA7HFE G 2549 4347, Cu K, 45t
A=0.15418nm, T/EH K 40kV, B 40mA , FH i [l 5°~80°, FH M EE 10°/min; R H 822¢ Bl /R 4
A (DSC, Fii -+ Mettler-Toledo 2% 7)) #:47 DSC i eI LA 23 B o A i 5~ 10mg, B FHl # R 10°C/
min, HHiEE 30~280°C,

2 #R53®

2.1 AEREEHT4& PC/PLA £ &3k
2.1.1 CHCL #WERER AR CHCL, #E FE A PC/PLA E5MERIESIKILE 1, M H¥ A
E F.PC/PLA BEWYH FIEMBMAS PVA KWK AR K A SAZ-38 K A 4 5, 8 BRI UKL 1) 43 #1
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o BROW AR fifp B2 2R 5 W 00 7 B AT SR MR 1 S AR S IE B A L SR 5 AT A R LR B B 1R A 4G
i PC/PLA B = R W B BE X B 5 ROk 8 RSE BRI sk . AR B —E TR
BEE CHCL, ¥ BE R B2 i (AL -Ay) TR #8 J2 KLU A BROR Bk L AR AR /N OV T 50pm) L RT3 Al B %2
JE PR RS YA CHCL, AR R & 5 O BC L T A B A T D798, 20 158 97 HLRE 1 58, A T A% - 34 A 23
Bt AR ) — R ORI B, AR SRS K CHCL, WeBE (KT 2g/mL) W23 T8 BURG 3% AN R0 % 2L 1Y
PREREE 2 R A el Bk B H

# 1 A CHCL, ¥ PC/PLA & 43k SEM &
Figure 1 PC/PLA composite microsphere SEM image of different CHCI; concentration

(other factors: water/oil mass raio 4 ¢+ 1, PVA mass fraction 1%, PC/PLA mass ratio 1/1)

2.1.2 JKIhMEersm ARREAKME RS 2 1.3 1.4 1.5 1 F PC/PLA E&MERESEmE 2 fr
IR AR b KAR TR R Tl AR B BB KR & A PC/PLA RE W 7 -4 i il 2 5
Ho oy F4EHES i FGHR A G 73X A 2 2R A2 K AH 5 T AH B9 BC e SE e . BE A KT L3S R L PC/PLA R G
Vi oy FHETG S 45 5 1 R 0 3y o, W) DA R R B 1 (46 X T 0 ) el AR R R - o R iR, T
BLTCHRE HE KR A5 ¥ 5 A ek . AEK F A R, SO i sk i L L e 2 HURE AR BN R
FHRER

2.1.3 PVAFESEWFmNE K 3 AAF PVA BES(C,-C, & A, F PC/PLA H & #BR SEM
K. PVA Z—F B KRR EW B TR G T BUKAR HE 1) 26 M 0m 48 11 PC/PLA 2 &3 AH, B PVA
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B 2 KK PC/PLA B & #ER SEM K
Figure 2 PC/PLA composite microsphere SEM image of different water/oil mass ratio
(other factors: CHCI, concentration 2g/mL, PVA mass fraction 1% , PC/PLA mass ratio 1/1)

B 3 R[F PVA &8 PC/PLA & A ¥k SEM K
Figure 3 PC/PLA composite microsphere SEM image of different PVA mass fraction

(other factors: CHCI, concentration 2g/mL, water/oil mass ratio 4 : 1, PC/PLA mass ratio 1/1)
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J AT BRGNS T 22 1 2 i 4R IR FEAR R K F7 L A2 3F PC/PLA A W5 F 1940 1. % &
g i A 2B E 38 2 BN 2 I fER . H PVA i 40 BOB o8 1 %0 i, ek 5 5 938 L 48 Fn AL
W A9 A AL AR KL IR e e 4% 1% PVA,

2.1.4 PC/PLA BimCIbiyszm & 4 F AR PC/PLA iR (3 1.2 1.1 1.1:2.1: 3K
AMERESE . AT PC/PLA B AW ik i B ek o 7 v i - K S i B . 24 PC AN
PLA FCBIAR S (1 = 1, Al g i T8 43 7 5% fa] i AR T AR AR 2S00 IR 80 42 20 A 4 40 LI e 18 i &2 &
WER., 78 DSC #h4k Lnl LIE 2 PC/PLA b 1/1 if . PC/PLA & & S BR (1% B 38 1k 5% A T B RN 9% 55 (8] 1)
g5 i MU (A . 5 PC 80 PLA 5 i, 25 AT 1 9 i A K B R AR 5] i AR B
W RRE SR 7 ek o 59 A0 AR Hi SCRRHGGE il AHE 26 PLA S 78 197447 B9 7 59 1) XRD fi7 41 25 &
e M XRD HIZE A, PC/PLA & 4 Bk #E 14. 96°,16. 88°,19. 13°,22. 25°4b Hi Bl 4 >4 1iF 47 4
W, AR PC AR BRGS0 (0 PC Il PLA & & J5 & A= #8 5LFFR JE (8] 0 A0 B AE FH R 22 45 7R R S DL 2
it PC/PLA E&WIHI45 5.

Intensity(a.u.)

50 100 150 200 250 14 16 18 20 2
Temperature('C) 209

K4 KA PC/PLA &R ) PC/PLA B & # ¥k SEM.DSC Hil XRD Hik
Figure 4 SEM images, DSC and XRD curves of different PC/PLLA mass ratio
(other factors: CHCI; concentration 2g/ml ., water/oil mass ratio 4 * 1, PVA mass fraction 1% ,

apart from above, XRD of A,)
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Preparation and Control of PC/PLA Composite Microsphere
via Phase Separation

QIU Li-qing” , LIU Hang-zhong, LIU Jun-shao
(College of Ecology and Resources Engineering s Fujian Provincial Bamboo Engineering Technology Research Center ,

Fujian Key Laboratory of Eco-Industrial Green Technology s Wuyi University s Wuyishan 354300, China)

Abstract: The mixture of Polycarbonate (PC) . polylactic acid (PLLA) and trichloromethane (CHCI,) were accounted for the
oil phase and polyvinyl alcohol (PVA) solution was acted as the aqueous phase, which were prepared by phase separation for PC/
PLA composite microspheres. The factors of CHCIl, concentration, water-oil ratio, PVA mass fraction and PC/PLA ratio on the
morphology and structure were investigated. The results showed that the composite microspheres with small particle size, uniform
distribution and surface are formed when the concentration of CHCl; was 2g/ml., water/oil mass ratio was 4 : 1, PVA mass
fraction was 1% and PC/PLA mass ratio are 1/1. Under the appropriate conditions, PC and PLA intermolecular chains have the
same intermolecular force and strong diffusion ability, and the PC/PLA composite microspheres are prepared by synergistic and
consistent crystallization, which promotes nucleation-crystallization.

Key words: Polycarbonate; Poly(lactic acid) ; Composite microsphere; Phase separation
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