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Fig. 1 SEM photos of PPS/MWCNTSs composites obtained by extrusion with different content of MWCNTs (a) 0.5 wt% , (b) 2 wt% and

(¢) 5 wt%
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Fig. 2 (a) Storage modulus and (b) loss modulus of PPS and PPS/MWCNTSs composites with various MWCNTSs loading

Fig. 3 SEM photos of PPS/MWCNTSs composite fibers obtained by melt spinning with different contents of MWCNTs (a) 0.5 wt% , (b)
2 wt% and (c) 5 wt%

The arrows show the stretching direction.
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Fig. 4 Raman spectra of PPS and PPS/MWCNTs

composites
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Fig. 5 (a) Melting curves and (b) cooling curves of PPS

and PPS/MWCNTs melt-spun fibers
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Table 1  DSC characteristics of PPS and PPS/MWCNTs composite
fibers
r.(c) T1,(C) AH,(J/g) X" (%)

PPS 238.5 282.4 29.8 37.2
PPS-0.2CNT ~ 245.8 282.5 30.7 38.5
PPS-0. 5CNT  251.8 283.1 28.2 35.4
PPS2CNT 252.5 281.9 28.7 36.5
PPS-5CNT 252.2 280.3 26.0 34.2

* X, , was calculated from X = AH /80f, , AH  is the enthalpy of

fusion (J/g), 80 is the enthalpy for a theoretically 100% crystallized

PPS and f,, is the weight fracture of PPS in composites.
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Fig. 6 (a) Elastic modulus versus temperature and (b)

tan@ versus temperature curves of PPS and PPS/MWCNTs

composite fibers
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EFFECT OF MULTIWALL CARBON NANOTUBES ON
STRUCTURE AND PROPERTIES OF MELT-SPUN PPS FIBERS

Si-rui Fu, Jing-hui Yang, Qiang Fu
( College of Polymer Science and Enginnering, Sichuan University, Chengdu 610065 )

Abstract Poly(p-phenylene sulfide) (PPS) and multiwall carbon nanotubes (MWCNTs) were melt blended
into composites which were melt spun into PPS/MWCNT composite fibers. The dispersion state of MWCNTs in
polymer matrix, interfacial interaction between MWCNTs and polymer matrix, crystallization behavior and
mechanical properties of composite fibers were carefully investigated by scanning electron microscopy (SEM) ,
Raman spectroscopy, differential scanning calorimetry ( DSC ), dynamic mechanical analysis ( DMA) and
tensile properties testing. And the relationship between microscopic structures and macroscopic properties was
explored. The experimental results show that good dispersions as well as well-bonded interfaces between
polymer matrix and MWCNTs were obtained in the composite fiber due to the m-w stacking interactions
between PPS and MWCNTs. The well-dispersed MMCNTs showed an efficient nucleation ability for PPS
matrix. The stretching during melt spinning was benefit for disaggregation of MWCNTs in PPS matrix and
orientation of MWCNTs along the stretching direction. As evidenced by Raman spectra, stretching during melt
spinning promoted the interfacial w-m stacking interaction effectively and realized the interfacial enhancement
in composites. ,finally resulting in a great improvements of mechanical properties of fibers. When the content of
MWCNTSs increased to 5 wt% ,the storage modulus was greatly improved and the tensile strength of fibers was
increased by 220% compared with that of pure PPS fibers.

Keywords  Poly(p-phenylene sulfide ), Multiwalled carbon nanotube, Composite fibers, Mechanical

reinforcement





