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Abstract

Polylactic/hydroxyapatiteacid (PLA/HA) nanocomposites are a promising repair material for ar-
tificial bone. In this paper, the preparation and properties of polylactic acid/hydroxyapatite com-
posites were studied. PLA/HA composites with different proportions were prepared by Haake
torque rheometer. The thermal properties, crystallization properties and comprehensive me-
chanical properties of the composite were studied. The thermal analysis of the prepared material
showed that the cold crystallization ability of PLA became worse with the addition of HA. X-ray
diffraction (XRD) analysis showed that the melting blends do not change the crystal form of HA.
The results showed that the impact strength of PLA/HA blends increased gradually with the in-
crease of HA content, and the optimal dosage of HA was 4 wt%.
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1. 5|

AR 21 A BN &S R R AL R, RS N REEREE BSOS, TITE AR dr kb 5 A
MEZRIHAL[L]. AR PR R R, EARZERMET, B &S T AR AL
RES 4R PR RAMESE, I H 5 ARSI TTHEL S 5 0F (2% SRR A1) [2] [3]. o TAR R 3L
RS, MR 5B TR s, BN AR AR R R R R M) R RO I
BE, 2 H AR SO R4 [5] [6] [7] [8].

TEMZ AN TR R, DR LR (PLA) AR 1 S o SR A R AT IF 78 % — I DLAE o B2 AR
BeA A % U5 ) 45 5 R i 4 T AR FAGI[9] [10]. PLA BRUHFT FRAEIE, AR AR, AWM TR Rk
TR, N T2 B R B B A AR S L TR S 2R S A W s 2400 . AR, R4 PLA
BA R RReE, A8 R T 3 A 00 e PRI 45 & B 77 T A8 FEAE B Al AEAE v s b e s BEAIG. BR
ZRMERNGAE . W2 MR B AR M I B, B IR 1A TR AR ) B 2 A B
H.

VTR SRAR 2 [ N A 538 5 R LRI LK Z S M RLET T Rt 7t, RS AMEDE M R AR
TR IR 2 AR KL T (B3 i 0 B LG < %) TR, RGN KR 7 (1N RS RS S 3080 3R TH
RN WEF RT N SRR BRI T, bk S A MR AR e RE . )5 MERE. FRfRTkRe. 45t
RE TARYE . SURBH RS M e A5 2 s, R RN Y FEI[11] [12] [13]. #2565 K A (Hydroxyapatite,
fAFR HA), BRI Cag(POs)s(OH),s AWML LT 1y 2 — . A CHIHIERIRI 7, L
FRIETE KA (HA)PE 7 & PLA AT HA 9K E A 4R

2. PN EFERIERZ
2.1. ¥R
2SI R BT B A AL R DA A R A R LR 1.

Table 1. Raw materials
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JEORL B A HE/RFS iy RG]
R PLA k24t 2 [H Natureworks 2\ & 4032D
BRI A HA b 2at Bk VU B ERAE MR A TR A 7
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22. Hl&HGE

1. & Hakke JMAX IR EE N 170°C, KB AL ER N\ 5] Hakke B AL H
2. £ 20 rpm 5 3 min ff PLA Bt 5e M ft, S8 5 H s 52 =i 21 80 rpm;
3. R —m I I NFRFE B A, VRA 7 min;

4. BB TARREY) PR RS, H T AR

2.3. EERIMESE

2.3.1. B FREMFE(SEM)

SEM RH H 4 H 37 A G AE P2 (43 o 7 B 00EE S4700 EAT AR, 78 2148 0ok G 0 T g AT s 4 Adb
B, 2.32. "8 X-5HE 575 (WAXD)

WAXD % HAH 22 ML 7 1) X SR ATHHX (Rigaku D/Max-1IC)#E 47 MR . %8 5N CulKay, T
ERLE N 20 KV, HLJERH 200 mA, HE4:AH . HRTEER 10°~70°.
2.3.3. ERAMERI(DSC)

JLIRP B BE R A Mettler Toledo A 7] (1) 2~ 14 #UX (STARe system DSCL)H#EA7 M. M ZE iR
TFm %) 200°C, JHE#EZ A 50°C/min.
2.3.4. FIFMREMR

A R o i B R KR Ceast 24 ) 14 i i B8 AL (Ceast-6957) 44 1 1S0180:2000 A ifE it 47 I o
TR AR 385 Ceast 2 & (OB LI RERSHI7E, SO K/ 2 mm. &FER IS MNRES, BOFIE.
3. &R5118
3.1 BEBRARSEDH

K 1(a) AN~ 60 nm B HA 9K BRIF) SEM I, (b)) AKE. M SEM B Lrf LIS #KE H,
FERCONRIERIR, AT LLR BRGN K BRAR I 2 [0 A AHER %S, 5 TRRERIR. X nRE SR R8N 5
TFHEA %,

500nmm

S-4800 1.0kV 8.6mm~1.00k SE(V)
Figure 1. SEM of HA with different sizes
1. AER~ HA 8 SEM

3.2. BEMRA X-HE{T5 (XRD)SHT

B 2 460 nm IR KA KK XRD B K. ARG Ry DA 2 3 3 BAT O 0% 3= B2 F 10.7°, 21.8°,
22.9°, 25.8°, 28.3°, 29.1°, 31.8°, 32.9°, 34.1°, 39.8°, 46.7°, 49.7°, 53.1°, 64.1°%%, KAFHEH N
FEWE AR BRI, 5 U (R ERE K A (JCPDS K F, NO-432)MW) 4. MEdaf DL, B B b
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Figure 2. XRD pattern of HA
2. HA B XRD &
3.3. EAMHE X-SHEITH (XRD)5#r
3 N PLAIHA S5 MR XRD 15 & . MEIHAT LA H, FEATH IS N R AL B I A R RHIE I,
I HL AT SR LR R b, Ui B A AR R A SR R AR K A (HA) T . I HBESE HA
TR, AT,
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Figure 3. XRD patterns of PLA/HA blends
[ 3. PLA/HA B #Em XRD 1EE

3.4. HiEgESTIR

4 AR HA 1 PLAIHA B 681 kHE DSC 2k, b HA R4 60 nm. 43R FLERTE 60°C A
FiA R B AL AR, TE 151.9°C A R/ I AR g, 76 132°CHb A — /ME %8 1A 4 i i . PLA 2
VRIS 5 SR B (TO)BESE HA 4 & B n, & ) & A s, U HA IR 7 PLA 1A 45
MBS IXAERUNBEE HA H s8N, 99K HA R 1825 5 KA, X PLA 0 FHERE] T IR $I1E
. HA BRI EYS PLA /r FEERAEMEAER, #—DRET PLA /> FHEMIZ3), FULFKT PLA
T YA
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Figure 4. The DSC curves of PLA/HA blends
& 4. PLA/HA #B#H) DSC 1&[E

35. EAMHEESHT

JE X RE S IEAT eI, BT DRI — R AR I PE . 4 5 A PLAMHA FIphidisn g B K. BEE HA
RN, PLAMHA SRV ph a5 st B d T, REBEK. 24 SGC &8N 4 W%, JLIRYI v
MRPEFLLAE PLA #2501 1.5 1% %, 1837 430m? 1F HA S8 4 W% is 3] 1 & mifi .
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Figure 5. The notched impact strength of PLA/HA blends
5. PLA/HA B R M ERE

3.6. EAWMHRIIMI ST
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Figure 6. Torque vs time curves of PLA/SGC blends
6. PLA/HA HIRYIENH%E - ALk
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6 4 PLA 5 HA JWRYITESH AL P SR A - mhidh2k, M2k ol LUE H: 7E3R MR
150 s, REMIMIFIEBENAELBR, X2 BT A RUINEER G WIE R RS S G R4 200 s Jm, LR
VI E IR BT, WL R QIR G5, BEE HA SRS, ARKRKHERCANE,
HTHAE W AR . AU R I SR A R AN TREFEIF E W B . WHIIZR M ELAS
B I AR RE -

4. BR5TVHE

SR FH s R L VR 0 7 v 45 SR FLIR AR S I KR A k. 9T T ARG K 32 B0 A 4
S GRS AR ). BERE. J1EERR SRR . S5 R R AR TN HA, & R 1 KR
AR, ~PHATHHAEE I B, W ZE SRR AR TR, A HA SRS mN, 9RiE
1 PLA rpa Ik, 2 HA RN 4%, femicviis%, thall PLA fgm 7 immfs. A T4 PLA
MEL BT3RS PLAHA 90K A MRLA RIUFH ) R RE AN TERe, A BAE N — R BN T Sk fiz
SMEL, R TR B 240 .

E&WE

FE 24T RHER I H (2015AY11015), HiVE4 A T BRHPEIT F (Y201533251), 5245 g 1
SRT 745 H (NH85178605), #WiiL44 H 48R4 4 44 101 H (LQ19E030013).
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