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[Abstract]  Poly (D, I-lactide) (PDLLA) with different components multi-walled carbon nanotubes
(MWNT-COOH) composites were prepared by solution co-blending method. Differential scanning calorime-
ter (DSC), thermo gravimetric analyzer (TGA), scanning electron microscopy (SEM) were used to charac-
terize the composites, the mechanical and electrical properties of the composites were measured using a
nanoindentation system and High Resistance Meter, respectively. The results indicated that the glass tem-
peratures of the composites were all about 53 °C, the thermal stabilities were improved by the addition of
the MWNT-COOH, and the agglomeration of MWNT-COOH was slight when its weight fraction was not
more than 5%. Both the elastic modulus and hardness of the composites reached a maximum value when the
weight fraction of MWNT-COOH was 5%. The volume electrical conductivities of the composites increased
continuously with the increasing of MWNT-COOH, and it was almost 8 orders of magnitude improvement
for composite with 7% MWNT-COOH compared with that of the pure PDLLA.
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Fig.1 DSC thermograms of PDLLA and PDLLA/

MWNT-COOH composites

Fig.2 TGA thermograms of PDLLA, MWNT-COOH

and their composites
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Fig.3 SEM images of the fracture surface of the composites with different weight fraction of MWNT-COOH
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Fig.4 The elastic modulus and hardness of the composites as a
function of weight fraction of MWNT-COOH

MWNT-COOH contents/%

5 S p R B A S SR BG4 R A T Bt 4 O R
Fig.5 The volume electrical conductivity of the composites
as a function of weight fraction of MWNT-COOH

3
(D PDLLA/MWNT-COOH MWNT-COOH
5% ; v, .
(2) DSC T, 53 °C.
(3) , v,
PDLLA 25.6 °C.
4 MWNT-COOH 5% .
(5) . MWNT-COOH 7%

, PDLLA



[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]

9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

) ; . 0. s 2006, 29(006) :44—47
VINK E T H, RABAGO K R, GLASSNER D A, et al. Applications of life cycle assessment to NatureWorks (TM) polylactide
(PLA) production[J]. Polymer degradation and stability, 2003, 80(3):403—419.
MARTIN O, AVEROUS L. Poly(lactic acid) : plasticization and properties of biodegradable multiphase systems[]]. Polymer,
2001, 42(14) .6 209—6 219.
DRUMRIGHT R E, GRUBER P R, HENTOND E. Polylactic acid technology[J]. Advanced Materials, 2000, 12(23):1 841—
1 846.
ZHENG X T, ZHOU S B, LI X H, et al. Shape memory properties of poly(D,I-lactide) /hydroxyapatite composites[ J]. Biomate-
rials, 2006, 27(24) .4 288—4 295.
ZHENG X T, ZHOU S B, XIAO Y, et al. Shape memory effect of poly(D,I~lactide) /Fe; O4 nanocomposites by inductive heating
of magnetite particles[J]. Colloids and Surfaces B: Biointerfaces, 2009, 71(1):67—72.
WAN Y, WU H, YU A,et al. Biodegradable polylactide/chitosan blend membranes[J]. Biomacromolecules. 2006, 7(4):1 362—
1372.
SHI G, ROUABHIA M, WANG Z, et al. A novel electrically conductive and biodegradable composite made of polypyrrole nanop-
articles and polylactide[ J]. Biomaterials, 2004, 25(13):2 477—2 488.
. . , . / [JJ. s 2004(004) ;187—190
. . . . DL- / (PDLLA/HA) M, (7.
, 2001, 20(6) :485—485.
ZHANG L F, SUN R, XU L,et al. Hydrophilic poly (ethylene glycol) coating on PDLLA/BCP bone scaffold for drug delivery
and cell culture[J]. Materials Science and Engineering: C, 2008, 28(1):141—149.
UGARTE D, STCKLI T, BONARD J M, et al. Filling carbon nanotubes[J]. Applied Physics A: Materials Science & Process—
ing, 1998, 67(1).:101—105.
PEIGNEY A, LAURENT C, FLAHAUT E,et al. Specific surface area of carbon nanotubes and bundles of carbon nanotubes[ J].
Carbon, 2001, 39(4).:507—514.
KUAN H C, MA C C M, CHANG W P,et al. Synthesis, thermal, mechanical and rheological properties of multiwall carbon
nanotube/waterborne polyurethane nanocomposite[ J]. Composites Science and Technology, 2005, 65(11—12):1 703—1 710.
ZHANG D H, KANDADAI M A, CECH J, et al. Poly(I-lactide) (PLLA)/multiwalled carbon nanotube (MWCNT) composite:
characterization and biocompatibility evaluation[]J]. The Journal of Physical Chemistry B, 2006, 110(26):12 910—12 915.
KUAN C F, KUAN H C. MA C C M,et al. Mechanical and electrical properties of multi-wall carbon nanotube/poly (lactic acid)
composites[ ] ]. Journal of Physics and Chemistry of Solids. 2008, 69(5—6):1 395—1 398.
KIM H S, HYUN PARK B, YOON J S,et al. Thermal and electrical properties of poly (Flactide)-graft-multiwalled carbon nano-
tube composites[J]. European Polymer Journal, 2007, 43(5) .1 729—1 735.
XIONG J W, ZHENG Z, QIN X M, et al. The thermal and mechanical properties of a polyurethane/multi-walled carbon nano-
tube composite[ J]. Carbon, 2006, 44(13):2 701—2 707.
MEI F, ZHONG J S, YANG X P, et al. Improved biological characteristics of poly(I-lactic acid) electrospun membrane by incor-

poration of multiwalled carbon nanotubes/hydroxyapatite nanoparticles[ J]. Biomacromolecules, 2007, 8(12):3 729—3 735.

, , , . PLA/MWNTs/HA [J7. , 2005, 18(001):99—104.
. , . / L1l , 2008, 28(5):94—96.

. . . / [Jl. , 2009, 25(1):111—114
, , . . PBT/ L. , 2008, 36(12) ;54— 56.

SALVETAT J P, BRIGGS G A D, BONARD J M, et al. Elastic and shear moduli of single-walled carbon nanotube ropes[]].
Physical Review Letters, 1999, 82(5):944—947.



