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Abstract

Polymers are widely applied to construction materials due to their lightweight and excellent mechanical properties.
However, owing to the combustible properties, polymers are one of the biggest reason of spreading large fires in fire
accidents that occur frequently in the construction industry. Therefore, as a solution to this problem, many research has
been conducted to impart flame retardancy by incorporating flame retardants to polymer matrix. Among these flame
retardants, organic phosphorus—containing flame retardants have been attracting much attention because they have
excellent compatibility with polymer matrix and low toxicity compared with halogen or inorganic-containing flame
retardants. Accordingly, this study aims to design and synthesize an alkoxyamine-based organic phosphorus flame
retardant to improve flame retardancy of polylactide which is an eco—friendly polymer used for construction materials.
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Table 1. Materials for synthesis of alkyoxyamine—based
phosphorus-containing flame retardant; First step

First step Materials
Eugenol
Reactants Phenylphosphonic dichloride (PPDC)
Triethylamine (TEA)
Solvents Ethyl acetate (EA)

Table 2. Materials for synthesis of alkyoxyamine-based
phosphorus—containing flame retardant; Second step

Second step Materials
4-hydroxy TEMPO;
Reactants 4-hydroxy-2,2,6,6-tetramethylpiperidine—1-oxyl)
di-tert-butyl peroxide
Solvents -

° —0

o
[ PEU

Ho. N—O"
4-Hydroxy
TEMPO
o
4 I
PEU-
TEMPO

Figure 1. Synthesis of PEU and PEU-TEMPO
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Figure 2. Flow chart of synthesis of PEU
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Put PEU, 4-hydroxy TEMPO, and
di-tert-butyl peroxide into reactor

Reaction for 48h at 110 °C

Figure 3. Flow chart of synthesis of PEU-TEMPO
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Figure 4. Flow chart of synthesis of PEU
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Table 3. Formulation of the neat PLA and flame retarded PLA

Sample PLA (Wt%) PEU(;VI%APO
PLA-0 100 -
PLA-3 97 3
PLA-5 95 5
PLA-7 93 7
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Figure 5. '"H-NMR spectra of (a) eugenol and PEU, and (b)
PEU-TEMPO
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Figure 6. FTIR spectra of PEU and PEU-TEMPO
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