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ABSTRACT : Effect of lubricants on the rheological and thermal properties of poly(butylene terephthalate)
[PBT] were investigated. Calcium stearate and adipic acid glycol polyester (AAGP) were used as processing
lubricants for PBT. Decrease of melt viscosity was accomplished by the addition of 1 wt% of lubricants. It was
understood that melt viscosity was affected by the enhancement of chain mobility of PBT with AAGP as an
internal lubricant as well as the lubricity on processing equipment developed by calcium stearate as an external
lubricant. Lubricants also influenced chain scission of PBT which caused the viscosity drop as well. In addition,
lubricants resulted in the lowering of thermal stability, however, this might be minimized by adding less than 3
wt% of calcium stearate as a lubricant. As a consequence, calcium stearate as an external lubricant is more
effective to control the melt viscosity of PBT with minimizing of chain scission and thermal instability in PBT.

Keywords : poly(butylene terephthalate), calcium stearate, adipic acid glycol polyester, lubricants, rheological
property, thermal stability.
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Scheme 1. Chemical structure of lubricants used in this study : (a)
CaST and (b) AAGP.
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Figure 1. Rheological properties of PBT at 270 T
CaST and (b) with AAGP.
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Table 1. Flow Activation Energy of PBT and PBT
with Lubricants (3 wt%)

Shear rate (sec”’) Sample 50 500 1800
PBT 11.29 11.72 7.23

PBT with CaST 421 5.69 4.07
PBT with AAGP 5.64 6.87 5.44
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Figure 2. Intrinsic viscosity of PBT with lubricants after
heating at 270 C for 30 min.
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Figure 3. Thermal properties of PBT with lubricants : (a)
melting temperature and (b) melting enthalpy.
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Figure 4. Dynamic thermal stability of PBT ® (a) with CaST
and (b) with AAGP.
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Figure 5. Isothermal thermal stability of PBT with lubricants
at 270 C : (a) with CaST and (b) with AAGP.
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