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Studies on the Synthesis of Diphenyl-2-Ethanolamidophosphate (DPEOAP)
and Flame Retardancy Effect of DPEOAP on polyester Fabrics
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Abstract : Diphenyl-2-ethanolamidophosphate (DPEOAP) was synthesized to treat polyester fabrics in order to improve
its flame retardancy. The flame retardancy and physical properties of DPEQAP-treated polyester fabrics were investigated.
The results were as follows: 1) polyester fabrics can be treated with DPEQAP by means of Pad-Dry-Cure method,
because DPEQAP was easily soluble in benzene. 2) The most economic conditions of treatment were determined as 10%
of DPEOAP cocentration, 140°C of curing temperature, and 2 minutes of curing time. 3) Though the washablity of
DPEOAP is low in comparison with the other products which are purchasable in a market, it has an excellent flame retard-
ment effect 3 times more than in number of flame contact just with 0.66% add-on. 4) The physical properties of DPEOAP-
treated polyester fabrics were little changed as compared with non-treated fabric.
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Fig. 1. Apparatus for synthesis of flame retardants.
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Fig. 2. Procedure of synthesis of DPEOAOP.
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Fig. 4. FT-IR Spectrum of diphenylchlorophosphate.
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Fig. 5. '"H-NMR Spectrum of diphenyichlorophosphate.
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Scheme 2. Synthesis of diphenyl-2-ethanolamidophosphate.
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Fig. 6. FT-IR Spectrum of diphenyl-2-ethanolamidophosphate.
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Fig. 8. Mass spectrum of diphenyl-2-ethenyl-2-ethanolamidophosphate.

—e— 140°C
124 ot 160°C
et 180°C
10
2’5 8 - [T
[ Y e .
9  S—— =g
9
g e
4=
2
0 T T M 1]
1 2 3
Time(min)

Fig. 9. Relationship between add-on and treating time of DPEQAP on
polyester fabric at various temperature (conc.10%).
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Fig. 10. Relationship between add-on and concentration of DPEOAP on
polyester fabric treated at various temperature for 2 min.
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Table 1. Number of flame contact of polyester fabric treated with
DPEOAP

Number of Flame Contact
Add-on (%)

Warp wise Weft wise

0
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7.20
7.38
7.95
8.01
8.70

10.20
11.35
11.50
12.86
13.49
13.86
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Fig. 11. Relationship between add-on and treating time of DPEOAP of
polyester fabric treated at various temperature (after laundering).
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Fig. 12. Relationship between add-on and concentration of DPEOAP on
polyester fabric at various temperature for 2 min (after laundering).

Table 2. Number of flame contact of polyester fabrics treated with
DPEOAP

Number of Flame Contact

Add-on (%)
Warp Weft

0 1 1
0.07 2 2
0.17 2 2
0.22 2 2
0.66 3 3
0.67 3 3
0.96 3 3
1.22 3 4
1.30 4 4
1.43 4 4
1.86 4 4
1.88 4 4
2.19 5 4
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Fig. 13. Relationship between number of flame contact and add-on of
PEOAP on polyester fabric treated at various condition.
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Fig. 14. Relationship between stiffness and add-on of DPEOAP on
polyester fabric.
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Fig. 15. Relationship between tensile strength and add-on of DPEOAP
on polyester fabric.
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