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Abstract

Abstract

Organosilicon flame retardant, as a new type of halogen-free flame retardant, can
give exceedingly good process ability and mechanical performance to substrate
materials. It is highly valued by people because its low burning rate, low thermal
liberating rate, preventing dropping and excellent flame retarded efficiency, especially
because of its low smokiness, low carbon monoxide, and environmentally friendlier,
hence it has broad developing prospects. According to the need for halogen-free flame
retardant of ABS Resin, an organosilicon flame retardant (OSFR) had been prepared.
The flame retardant effect of OSFR cooperative with MgSt, IFR and PC on ABS resin
was studied separately, and the flame retardant mechanism was discussed.The main
results were as follows:

(1) Preparation of the organosilicon flame retardant (OSFR). An amino
containing and branched organosilicone flame retardant was synthesized using DMC,
KH-902 and KH-570 as raw materials. OSFR was characterized by infrared
spectrometry (FT-IR) and nuclear magnetic resonance (NMR).

(2) OSFR could significantly enhance the limited oxygen index (LOI) of the
ABS resin, and improve the melt drops and smokiness. OSFR would be able to
increase the LOI of ABS from 18.0% to 22.6% with 5PHR adding. And the LOI
achieved 25.4% when the dosage of OSFR was 13PHR, increased by 41% than that of
pure ABS.

(3) Magnesium stearate (MgSt) together with OSFR were used as the flame
retardant of ABS resin. When the quality ratio of OSFR and MgSt was 2:1, and the
dosage was 15 PHR, the LOI of flame retardant materials was 30.1%, increased by
67.2% than that of pure ABS, and the flame retardant property reached UL94 V-1
level. Tensile strength and flexural strength of materials were 37.79MPa and
50.43MPa, respectively.

(4) Intumescent flame retardant (consisting of Ammonium Polyphosphate and



Abstract

Melamine Polyphosphate) together with OSFR were used as the flame retardant of
ABS resin. Fixed OSFR/IFR flame retardant system for adding amount of 30wt%,
when 8wt% of the OSFR was added, the LOI of the composites reached the maximum,
reaching 33.2%, and the flame retardant performance reach UL94 V-0 level. Tensile
strength and flexural strength of materials were 33.76MPa and 46.42MPa,
respectively. The results showed that OSFR and IFR had good synergistic flame
retardant effect on ABS resin. The flame retardant action of OSFR/IFR flame
retardant system on ABS resin was a combined effect of both gaseous phase and
condensed phase flame retardant mechanism.

(5) Proper amount of PC, as the charring agent, together with the OSFR/MgSt
flame retardant system were used as the flame retardant of ABS resin. The results
showed that OSFR/MgSt/PC flame-retardant system could improve the residual
carbon content of the ABS resin, reduce the peak thermal degradation rate and
improve the thermal stability of ABS resin under high temperature conditions. Fixed
OSFR/MgSt flame retardant system for adding amount of 10wt%, when 30wt% of the
PC was added, the LOI of the composites was 31.2%, and the flame retardant property
reached UL94 V-0 level. Tensile strength and flexural strength of materials were
35.78MPa and 45.59MPa, respectively. The flame retardant action of OSFR/MgSt/PC
flame retardant system on ABS resin was mainly in condensed phase flame retardant
mechanism.

KeyWords: ABS resin; organosilicon flame retardant; synergistic flame retardant

effect; limiting oxygen index
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ABS it s I B 4] i 35 BRI A 7] (USR) BF AT R Eh, 124 5T 60 Z4ER
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SE AR Ak SR e k5 ABS B Sk HiA o A FE H E 9 100 /5 tha 3 K& KRB AT
e EFHLERE, AR AE R ABS E7RRIA 170 75 tha, A BRE =Re ) 18.3%.
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