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Influence of phosphogypsum addition on properties of PBS composites
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Abstract : To improve the performance of polybutylene succinate (PBS), OPG/SMA/PBS composites were prepared by melt
processing with phosphogypsum (OPG) modified by <y -glycidoxypropyltrimethoxysilane (KH560) as the reinforcing phase and
styrene-maleic anhydride copolymer (SMA) as the compatibilizer. The effects of OPG addition on the thermal stability, crystalliza-
tion behavior, rheological properties and mechanical properties of PBS composites were investigated. Thermogravimetric tests indi-
cate that the addition of OPG was beneficial to increase the initial decomposition temperature of PBS composites. Differential scan-
ning calorimetry tests show that the OPG/SMA/PBS composite with mass fraction of OPG of 0.5% OPG (0.5%)/SMA/PBS, has
the highest crystallization temperature of 78.71 °C and melting temperatureof 115.42 °C, which are higher than those of pure PBS.
Rheological property tests indicate that the storage modulus (G)’, loss modulus (G"), and complex shear viscosity (n*) of OPG/
SMA/PBS composites are all higher than those of pure PBS, and the OPG (0.5%)/SMA/PBS composite has the highest G, G", and
n*. Mechanical property tests show that the tensile strength, tensile modulus, flexural strength, flexural modulus and notched impact
strength of OPG/SMA/PBS composites are all higher than those of pure PBS, which decrease with the increase of OPG addition.
Comparatively, the OPG (0.5%)/SMA/PBS composite has the best mechanical properties of, whose tensile strength, tensile modu-
lus, flexural strength, flexural modulus and notched impact strength are respectively increased by 44.09%, 68.23%, 21.47%, 40.08%
and 29.91% compared with pure PBS.

Keywords : phosphogypsum ; poly(butylene succinate) ; crystallization performance ; rheological performance ; mechanical
performance
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PBS 100

OPG (0.5%)/SMA/PBS 0.5 2 97.5
OPG (1%)/SMA/PBS 1 2 97
OPG (3%)/SMA/PBS 3 2 95
OPG (5%)/SMA/PBS 5 2 93
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Tab.2 T, and T,  values of PBS and OPG/SMA/PBS composites
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Samples T, -
PBS 350.0 402.1
OPG(0.5%)/SMA/PBS 364.4 398.4
OPG(1%)/SMA/PBS 362.6 396.9
OPG(3%)/SMA/PBS 361.3 396.7
OPG(5%)/SMA/PBS 356.2 396.1
OPG(7%)/SMA/PBS 359.7 395.8

Notes: T, is temperature at 5% mass loss; 7, is temperature at
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Tab.3 T and T, values of pure PBS and OPG/SMA/PBS compos-
ites prepared with different OPG addition amounts

°C
Samples T T,

PBS 74.54 114.29

OPG (0.5%)/SMA/PBS 78.71 115.42
OPG (1%)/SMA/PBS 77.43 114.98
OPG (3%)/SMA/PBS 76.21 114.80
OPG (5%)/SMA/PBS 73.69 114.46
OPG (7%)/SMA/PBS 72.51 114.01

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