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PC Nanofiber Reinforced PMMA Transparent Composites
Incorporated with TiOQ, Nano-Particles

CHEN Lu-Song, HUANG Zheng-Ming, XUE Cong
(School of Aerospace Engineering & Applied Mechanics, Tongji Uniyersity.,, Shanghai 200092, China)

Abstract: Polycarbonate (PC) nanofiber reinforced polymethyl methaerylate (PMMA) transparent compos-
ites were developed by combination of co-axial electrospinning and hot-press technique. PMMA shell and PC
core composite nanofibers were obtained through the' coaxial-eléctrospinning and the nanofiber membranes
were hot pressed into PC nanofiber reinforced PMMA ‘transparent composites. TiO, nano-particles of different
contents were introduced .into the shéll ( PMMA") and the core (PC) part of the composite nanofibers to
shield ultraviolet transmittance. of the resulting transparent composite. Distributions of the nano-particles in
different parts of the core-shell structure-of the composite nanofibers were observed, and the nano-particle in-
fluences of different contents and locations on visible light transmittance, ultraviolet radiation shielding and
mechanical properties of the composites were analyzed. The results show that the ultraviolet radiation shiel-
ding capacity. and tensile properties can be enhanced when the nano-particles are located within the shell
part, with a-little drop in the visible light transmittance. The nano-particles introduced into the core part in-
duce significant improvement in mechanical performance without obvious impact on the visible light transmit-
tance.

Key words: co-axial electrospinning; polymethyl methacrylate; polycarbonate; TiO, ; visible light transmit-

tance ; ultraviolet radiation
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Table 1 Solution parameters for preparing PMMA/PC shell-core composite nanofibers

Shell Core
Material: solvent Material: solvent
Material Solvent ateria so'ven Material Solvent atena go, ven
('mass ratio) (mass ratio)
PMMA DMF: THF =6: 4 1.5:10.0 PC DMF: THF =6: 4 0.5:10.0
I Take TiO, nano-particles 1g I—>| Add 4mL absolute ethyl alcohol |—>| Mix well I

| Standby application

I<—| Shake by ultrasonic 1h |<—| Add surface active agent, 0.05g I

KL TiO, Kk T Ry ) fAb B

Fig.1 Treatment of TiO, nano-particles



Wiyt , 45 TiO, Bedk PC 9K EF4ENG 3R PMMA #5052 5418 471

=2 SEMKRAHBBRGELSH
Table 2 Electrospinning parameters of PMMA ( shell) /PC( core) composite nanofibers

Tip-to-collector Flow rate Capillary tube diameter
Voltage .
distance Inner Outer Outer needle Inner needle
22kV 9 —10cm 0.3mlL/h 4ml/h 2mm 0.7mm
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Fig.2 Surface topographies of composite nanofibers with different contents of TiO, in shell part and core part
(a) Shell TiO, 0.5% ; (b) Shell Ti05 1.5% ; (c¢) Core TiO, 0:5% ;3 (d) Core TiO, 1.5%

@ (b)
| m., ,/1/ : 5

20nm

3 FeBEPEA YK TIO, LTI G AR 4R TEM B A
Fig.3 Composite nanofibers with TiO, nano-particles in shell/core parts
(a) Shell TiO, 0.5% ; (b) Shell TiO, 1.5% ; (c) Core TiO, 0.5% ; (d) Core TiO, 1.5%
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Table 3 XREF results of composite nanofibers

Element

Sample F Ti S Al Ca Si

0.5% TiO, in shell 0.533% 0.0645% 0.0530% 0.00453% 0. 00406% 0.00377%
1.5% TiO, in shell 0.638% 0.3630% 0.0567% 0.01370% 0.00171% 0.00341%
0.5% TiO, in core 0.696% 0.0717% 0.0517% 0.00645% 0.00317% 0. 00559%
1.5% TiO, in core 0.603% 0.2850% 0.0550% 0.01060% 0.00476% 0.00479%
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TiO, nano-particles in shell part

Tensile properties of PMMA/PC composite plates with
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TiO, nano-particles in core part

Tensile properties of PMMA/PC composite plates with
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Fig.6 Visible light and violet light transmittance of composite films with TiO, nano-particles in-shell and core part

(a) TiO, nano-particles in shell part; (b) TiO, nano-particles in core part
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