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Preparation and application of polyester conductive fiber master batch
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Abstract : Conductive polybutylene terephthalate (PBT) masterbatches containing different amounts of conductive carbon
black (CB) were prepared via melt blending. The effects of CB content on the structure and properties of the conductive masterbatch-
es were systematically investigated. Various test methods were employed to analyze the dispersion state of CB in the PBT matrix and
its effects on the electrical conductivity , theological behavior, thermal stability, and crystallization characteristics of the masterbatch-
es. The results indicate that conductive CB is uniformly dispersed in the PBT matrix, and the melt apparent viscosity of the master-
batch decreases significantly compared to pure PBT. With the increase of CB content, the surface resistance of the masterbatch
decreases noticeably. Thermal analysis reveals that CB acts as a heterogeneous nucleating agent, increasing the crystallization
temperature of PBT, while also effectively enhancing the thermal stability of the material. Based on these findings, polyester antistat-
ic fibers were prepared through melt composite spinning, and the effects of key process parameters, such as the conductive master-
batch addition ratio, heat-setting temperature and draw ratio on fiber properties were systematically examined. The results demon-
strate that the amount of conductive masterbatch added regulates both the volume resistivity and mechanical properties of the fibers.
Considering the overall antistatic performance and mechanical properties, the polyester antistatic fiber with 20% conductive master-
batch has better strength and antistatic property when the heat-setting temperature is 140 °C and the draw ratio is 1.4.
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Tab. 1 Surface resistance and MFR of PBT masterbatches with
different CB contents

CB mass fraction/%  Surface resistance/)  MFR/[g- (10 min) ']

20 431.0 229.8
25 57.4 99.3
28 15.8 59.7
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Fig. 1 Rheological curves of pure PBT and PBT conductive master-

batches with different CB contents
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Tab.2 TG analysis data of PBT masterbatches with different CB

contents

Pure  CB mass frac- CB mass frac- CB mass frac-

lems  bBT  Gonof20%  tionof25% tion of 28%
T, °C 3957 396.8 398.0 399.9
TSC 4303 4312 434.1 4335
Char yield
togecs 3T 2236 28.98 3332

Notes: T, is temperature at 5% weight loss; 7, is the maximum

weight loss rate temperature.
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Fig. 3 DSC curves of PBT conductive masterbatches with different CB

contents
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Tab. 3 Crystallization parameters of PBT masterbatches with

different CB contents

CB mass fraction/% T /°C T/°C X /%
0 221.15 172.80 46.48
20 223.74 194.03 36.26
25 223.30 194.87 36.41
28 223.14 195.61 3291

Notes: T, is melting peak temperature; 7, is crystallization peak

temperature; X is degree of crystallinity.
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Tab. 4 Effects of draft ratio on mechanical properties and unit-

N
4

length resistance of antistatic fiber

Draw Breaking strength/ Elongation at ~ Resistance per unit

ratio (cN-dtex ") break/% length/(10°Q-cm™)
1.3 1.94 37.64 3.6
1.4 2.38 47.67 4.8
1.5 2.76 28.83 10.0
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