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Abstract: A novel rcact%@imc retardant (DOPO-PHBA) was synthesized by ‘e rdaction between 9. 10-dihydro-
9-oxa-10-phosphine-10-oxide (DOPO) and p-hydroxybenzaldehyde (PHOstructure and composition were
N ‘ll."

characterized by FTIR and nuclear magnetic resonance spectroscopy
compounded with triglycidyl isocyanurate (TGIC) to prepare D
The flame retardancy and thermal properties of DOPO-PHB

and * P-NMR. DOPO-PHBA was
3A-TGIC/epoxy resin (EP) composites.

EP composites were respectively investigated

by limiting oxygen index (LOI), dynamic mechanical analysi@%) A) and thermogravimetric analysis. Results indi-

cate

the flame retardancy of EP resin, while the mass{

to 32.5%. Additionally, the glass transition tempe

that DOPO-PHBA is successfully synthesized. i?ion of DOPO-PHBA-TGIC can significantly enhance
S

of phosphorus is 0. 6wt% , LOI value increases from 24 %
ature (T,) of DOPO-PHBA-TGIC/EP composites with differ-

ent phosphorus mass fractions are maintained at 200°C or higher, and the residues at 800°C under nitrogen atmos-
phere are increased. But the initial degradation temperatures and maximum decomposition rates of DOPO-PHBA-

TGIC/EP composites are decreased. FTIR analysis of char residues reveal that this flame retardant system satisfies
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condensed phase flame retardant mechanism, and the incorporation of DOPO-PHBA-TGIC does not impair the phys-

ical property of EP resin.
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3
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Table 2 Thermal and flame-retardant data for DOPO-PHBA-TGIC/EP composites

Sample T./C Tswiv/C Trax/C (dw/dt) max/(%+°C 1) Char yields at 800°C /% LOI/%

Pure EP 199 380 418 —16.9 17. 05 24.2
DOPO-PHBA-1 207 375 410 —13.5 19. 39 29.7
DOPO-PHBA-2 202 365 403 —12.2 23.33 31.3
DOPO-PHBA-3 200 361 403 —11.6 23.62 32.5
DOPO-PHBA-4 200 350 400 —11.6 23.13 33.0

Notes: Tswiy —Initial degradation temperature; Th..— Lemperature at th,

of sample; (dw/dt) max—Maximum mass loss rate.

Stohum decomposition rate; Char yield—Residuary mass fraction
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Table 3 Bending strength values and deviations of DOPO-PHBA-TGIC/EP composites

Sample Bending strength/MPa Mean/MPa Standard deviation I?iscrete coefficient
1 2 3 4 5 S C

Pure EP 87.2 954  92.2  86.5  91.7 90. 6 3.7 0.041

DOPO-PHBA-1 99.2  98.7  97.5 105.4 100.7  100.3 6.2 0.062

DOPO-PHBA-2 120.8 125.2  129.3 118.5 134.7  125.7 13.0 0. 104

DOPO-PHBA-3 98.6 103.9 109.2  97.5 113.3  104.% 13.6 0. 130

DOPO-PHBA-4 9.4  95.6  97.5  92.7 .8 /&/\» 8 5.3 0.056

o R 25 il R R B KOl 125. 7 MPa, i—&%ﬂ%h@@ 558 B e KA 125. 7 MPa, #4li38 EA IR 7K & 42

M A= Py T 38. 7% T 38. 7%,
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