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Application of Intumescent Flame Retardant based on Distillers Dried Grains with PBAT Composites
Nong Yanyan, Feng Caimin, Jiang Jiali, Lian Cuixia, Huang Jianguang, Liang Minyi, Zhang Yikun, Cai Zhicheng, Wei Guoheng
(Culinary Institute, College of Applied Chemical Engineering, Shunde Polytechnic,Foshan 528333, China)

Abstract : In order to re-utilize the distillers dried grains with soluble (DDGS), an intumescent flame retardant (IFR) contain-
ing DDGS and ammonium polyphosphate (APP) was prepared, and was applied on a new biodegradable flame retardant poly (butyl-
eneadipate-co-terephthalate) (PBAT) composites. The effects of IFR on flame retardancy, thermal degradation, and flammability
properties of PBAT composites were investigated by limited oxygen index (LOI), thermogravimetric analysis (TGA), and cone calo-
rimeter test (CCT). The morphology and graphitization degree of char layer were characterized by scanning electron microscopy
(SEM) and Laser Raman spectroscopy analysis (LRS). It is found that when the mass ratio of APP to DDGS is 3: 1, the IFR lead to
the best LOI value of 31.8%. The TGA data shows that the initial temperature of PBAT/20% IFR thermal decomposition is 335°C,
and the char residue reaches 22.54% at 800°C. The CCT results show that the PHRR, AHRR, and THR value of PBAT/IFR are
44%,50.6%, and 33.7% lower than those of pure PBAT respectively. The residual weight of PBAT/IFR increases from 2.21% to
20.87% compared with pure PBAT. As SEM and LRS results shown, the decomposition behavior of PBAT is changed obviously
when incorporation of IFR,and a compact char layer with a suitable graphitization degree is formed.

Keywords : poly (butyleneadipate-co-terephthalate) ; intumescent flame retardant; distillers dried grains with soluble; flame

retardancy
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