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Preparation of PLA/PCL/MWCNTs/tourmaline functional composites
LIU Shaojie, CHU Zhong, LIU Tieyi
(Department of Intelligent Technology , Shanghai Institute of Technology, Shanghai  201418)

Abstract : A composite material with polylactic acid (PLA)/polycaprolactone (PCL)with the mass ratio of 85:15 as the matrix
was developed by incorporating multi-walled carbon nanotubes (MWCNTs) and tourmaline powder modified with the silane
coupling agent KH-570 (MTM), which possessed both electrical conductivity and negative ion release capabilities. Using an orthogo-
nal experimental design, the effects of the mass fraction of MWCNTs and MTM on the tensile properties, electrical conductivity, and
negative ion release of the composites were systematically investigated. The results indicate that the mechanical properties of the
composites are primarily influenced by the MTM content. When the MTM content increased from 3 wt% to 7 wt% , the average
tensile strength decreased by 27.7%, and the average elongation at break reduced by 52.1%. As the MWCNTs content increases from
0 wt% to 3 wt%, the average electrical conductivity of the composites increases from 3.23x10™" S/m to 0.81 S/m. With an increase
in MTM content from 3 wt% to 7 wt% , the average negative ion release increases from 357 ions/cm? to 460 ions/cm?®. The opti-
mized formulation, with 1 wt% MWCNTs and 5 wt% MTM, results in a composite with balanced comprehensive properties: a
tensile strength of 42.20 MPa, an electrical conductivity of 6.25x107° S/m, and a negative ion release of 420 ions/cm*, and provid-
ing a new material option for applications in 3D printing and medical electronic devices.

Keywords : composite ; polylactic acid ; polycaprolactone ; tourmaline ; multi-walled carbon nanotube
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Tab.1 Mass fraction of components in PLA/PCL/MWCNTs/MTM

composites
%
Samples MWCNTs MTM PLA PCL
1" 0 3.0 82.45 14.55
2* 0 5.0 80.75 14.25
3* 0 7.0 79.05 13.95
4 1.0 3.0 81.60 14.40
5" 1.0 5.0 79.90 14.10
6" 1.0 7.0 78.20 13.80
7* 3.0 3.0 79.90 14.10
8" 3.0 5.0 78.20 13.80
9* 3.0 7.0 76.50 13.50
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(b) Tensile properties of 1 wt% MWCNTSs composites
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Fig. 1 Influences of MTM content on mechanical properties of
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Fig. 3 SEM section photos of samples with different formulations
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Tab.2 Anion release amount

%
45

Samples Anion release amount/(ions*cm )

Air 150
MTM 630
1 370
2" 430
3" 480
4 355
5" 420
6" 460
7 345
8" 400
9* 440
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