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ABSTRACT : Flame retardant synergism of phyllite was studied in ABS resins containing brominated
flame retardant(tetrabromobisphenol A(TBBA) or brominated epoxy oligomer(BEO)) and antimony
trioxide(Sby03). Talc was used for the comparison purpose. ABS compounds were manufactured by a
twin-screw co-rotating extruder and subsequently injection molded into several specimen for mechanical
and thermal properties. Flame retardancy of ABS compounds measured by UL 94 vertical test with 1.6
mm thick bar specimen was enhanced by the replacement of antimony trioxide into phyllite or talc in
the range of 12.5%(0.5 wt%) to 37.5%(1.5 wt%). Phyllite showed better synergistic effect comparing
with talc especially for BEO. Only phyllite enhanced the flowability of ABS compounds. Notched Izod
impact strength decreased with the proportion of phyllite or talc content. Phyllite could replace the antimony
trioxide up to the content of 25%(1 wit%) to give better flame retardancy and flowability without darkening
problem.
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Table 1. Recipes and Properties of Flame Retardant ABS Compounds Containing TBBA
Compound Number 1 2 3 4 5 6 7 8 9
ABS 32 33 33 33 33 33 33 33 33
SAN 43 45 46 46 46 45 46 46 45
TBBA 17 16 15 15 15 15 15 15 15
Sba03 4 4.5 4 35 3.0 2.5 35 3.0 2.5
Phyllite (PCS-800) - - - 0.5 1.0 2.0 - - -
Tale (KC-2000) - - - - - - 0.5 1.0 2.0
TiOz 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EBA 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Songnox 21B 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Tetflon 800J 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sum (wt%) 98.7 102.2 102.7 103.7 104.7 105.2 106.7 107.7 108.2
Br content (wt%) 10.26 9.41 8.87 8.87 8.87 8.91 8.87 8.87 8.91
UL 94 Vertical (1.6 mm) Vo Vo N V1 Vo A%y Vo Vo A
(seconds) (5) (5) (30) (53) n (35 (40) (45) (25)
MI (2307C, 3.0 kg) - - 11 12 13 14 11 11 11
Tensile Strength (kg#cm®) - - 350 341 346 356 350 344 346
Elongation at Break (%) - - 6.7 6.2 5.8 5.6 5.7 5.5 5.6
Flexural Strength (kgfcm®) - - 756 719 763 816 735 739 768
Flexural Modulus kgdem®) - - 26,200 24,200 25,500 28,000 25,000 24,000 26,600
EZNO(iCL?Q’)aiﬁ(;tfegfﬁm) 838 738 83 77 78 79 76
HDT (4.6 kgg) (C) - - 78.6 1 78.4 79.9 78.3 79.1 80.3 79.1
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Table 2. Recipes and Properties of Flame Retardant ABS Compounds Containing BEO

Compound Number 10 11 12 13 14 15 16 17 18
ABS 31 32 33 33 33 33 33 33 33
SAN 42 44 45 45 45 44 45 45 N 44
BEO 19 17 16 16 16 16 16 16 16
Sba03 5 4.5 4 3.5 3.0 2.5 35 3.0 2.5
Phyllite (PCS-800) ; ; - 0.5 1.0 2.0 - - -

Talc (KC-2000) - - - - - - 0.5 1.0 2.0
TiO, 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EBA 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Songnox 21B 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7
Teflon 800J 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sum (wt%) 108.6 110.1 111.6 112.7 113.7 114.2 115.7 116.7 117.2
Br content (wt%) 10.78 9.60 8.99 8.98 8.98 9.02 8.98 8.98 9.02
UL 94 Vertical(1.6 mm) V0 Vo V1 Vo Vo A4l V@ Vo + Vo
(seconds) (10) (5) (62) (15) (1) an (47 (32) (29)
MI (2307, 3.0 kg) - - 4.2 5.6 59 6.1 43 39 4.0
Tensile Strength (kefom?) - - 362 383 392 362 356 350 369
Elongation at Break (%) - - 8.4 3.5 7.1 6.7 8.3 73 6.2
Flexural Strength (kgdcm®) - - 796 883 786 766 807 761 776
Flexural Modulus (kgf/cmz) - - 26,600 30,200 26,000 25,300 27,500 25,500 | 27,000
g;’odtcﬁ:g)ac(tkgsf‘fegfbllm) 14 P 1 92 10 8.1 82
HDT (4.6 kgdem?) (C) - - 91.4 90.6 92.7 92.8 91.3 92.6 91.7
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Figure 1. Melt flow index of flame retardant ABS
compounds containing TBBA, antimony trioxide, and an
inorganic synergist(phyllite or talc).
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Figure 2. Melt flow index of flame retardant ABS
compounds containing BEO, antimony trioxide, and an
inorganic synergist(phyllite or talc).
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Figure 3. Notched Izod impact strength of flame
retardant ABS compounds containing TBBA, antimony
trioxide, and an inorganic synergist(phyllite or talc).
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Figure 4. Notched Izod impact strength of flame
retardant ABS compounds containing BEO, antimony
trioxide, and an inorganic synergist(phyllite or talc).
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