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Abstract: Solid state polymerization (SSP) was carried out on commercially available PBT pre-synthesized from melt
polymerization. The carboxyl end group of PBT decreased with increasing molecular weight of PBT during SSP. The
changes of carboxyl end group and mechanical properties were measured under the pressure cooker test (PCT, @121 °C/
RH 100%) as a function of aging time. The carboxyl end groups increased with increasing PCT aging time and the

increasing rate was proportional to the number of the initial carboxyl end group. PBT with less initial carboxyl end group,

had maintained its tensile strength, flexural strength, and impact strength for longer time. This study showed that the anti-
hydrolysis of PBT could be improved by SSP due to reduced carboxyl end group,
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Scheme 1. Reaction mechanism for the hydrolysis of PBT.
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Table 1. Properties of PBT by-the Condition of Solid State Polymerization

smple Sy mdmwp  @lomn Dy o

(dL/g) (meg/kg) @230 °C/2.16kg) glem’) T, (°C) I.(C)  AH(/g)
PBT-1 n/a* 0.928 20 23.2 1.304 215.4 177.0 43.0
PBT-2 10 h/200 °C 1.214 15 12.4 1.304 215.2 176.1 42.6
PBT-3 20 h/200 °C 1.718 8 3.0 1.300 2154 173.8 35.6

*n/a: Not applied.
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Figure 1. Melt viscosities of PBT as a fuction of shear rate on the
capillary rheometer.
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Table 2. Change of Carboxylic End Group (meq/kg) as PCT

Time
Sample Aging time (h)
code 0 48 60 72 84 9%
PBT-1 20 49 63 72 91 108
PBT-2 15 35 45 57 66 78
PBT-3 8 28 36 45 52 66
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Figure 2. Concentration of carboxylic end groups as a function of
aging time under PCT (121 °C, 100% RH).
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Figure 3. Tensile strength as a function of aging time under PCT
(121 °C, 100% RH).
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Figure 4. Notched izod impact strength as a function of aging time
under PCT (121 °C, 100% RH).
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Figure 5. Flexural strength as a function of aging time under PCT
(121 °C, 100% RH).
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