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Abstract ; Nano-CaSO, particles were prepared from phosphogypsum (PG) by a facile yet effective hy-
drothermal method ,and the effects of the types of surfactants were discussed. Furthermore , polyethylene
oxide (PEO) composite nanofibers were prepared by combining nano-CaSO, and PEO through electro-
spinning,and the optimal spinning concentration of PEO was studied ,and the morphology ,thermal sta-
bility and flame retardant properties of PEO composite nanofibers were investigated. The morphology of
PG ,nano-CaS0, ,pure PEO nanofibers,and PEO composite nanofibers were characterized by scanning
electron microscopy (SEM) ,the thermal performance of PEO composite nanofibers were characterized

by thermogravimetric analysis ( TGA ), the crystallization performance of PEO composite nanofibers
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were characterized by differential scanning calorimeter (DSC) ,and the flame retardant performance of

PEO composite nanofibers were characterized by microcalorimeter test ( MCC). Results indicated that

nano-CaS0, particles with different morphologies were obtained by using different surfactants, and the

introduction of nano-CaSO, could improve the thermal stability and flame retardant performance of PEO

composite nanofiber and reduce the crystallinity ,and 7% content of nano-CaSO, could increase the re-

sidual carbon amount of PEO composite nanofibers from 1.20% to 7.36% ,reduce total heat release
(THR) by 32.8% ,and reduce the crystallinity to 78.7% .
Keywords : phosphogypsum ; nano-CaSO, ; PEO nanofibers ;flame retardancy
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Tab.1  Reagents used in the experiments
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Tab.2 Instruments used in the experiments
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Tab.3 The formulations of PEO composite nanofibers

g PEO/mg  ZJiE/mL  nano-CaS0O,/mg
1* 120 2 0.0
2* 120 2 1.2
3* 120 2 3.6
4* 120 2 6.0
5* 120 2 8.4
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different spinning solution concentrations
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Fig.3 SEM images of PEO composite nanofibers with

different contents of nano-CaSO,
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Fig.4 TGA curves of PEO composite nanofibers
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Tab.4 TGA data of PEO composite nanofibers
A WG R BROKIMERE ke
G Ts,, /C T,./C /%

I 372.9 410.7 1.20
2" 369. 3 406. 4 2.32
3* 371. 1 405.2 3.89
4* 372.0 406.7 5.40
5" 370.2 404. 4 7.36
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Fig.5 DSC curves of PEO composite nanofibers
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Tab.5 DSC data of PEO composite nanofibers

ke T, T AH X,

i /C /C /(J-g™H) /%
1* 42.5 68. 4 213.8 100.0
2* 44. 1 66. 6 192. 1 89.9
3" 47.2 65.0 190. 1 88.9
4* 42.2 69. 1 186.3 87.1
5" 43.5 67.6 168.3 78.7
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Fig.6 HRR curves of PEO composite nanofibers
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Tab.6 HRR data of PEO composite nanofibers

1k pHRR THR T i fi]
4= /(W-g™') /(kl-g™') /T /s

1" 1103 215.5 402.7 360. 0
2* 1147 199.5 401. 8 344.5
3* 1102 173.2 402. 4 322.0
4* 862 157.7 393.3 338.0
5" 1 066 144.9 399. 4 294.0
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