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£ 9F: 2, 3-Dibromopropyl alcohol®} chlorophenyl phosphate® el (2, 3-dibromopropyl)phenyl phosphate
(DPP)E A48}, =& DPPel| n—octadecyl chlorideE 7}ate] (2, 3-dibromopropyl)phenyl octadecyl phosphate( DPOP)
£ §tA4sl9lc}l. DPPel DPOPe| #zt7t #3148 BalgA)# sl DPPFe} DPOPFE Alzsigedl, EF o/w(oil in
water) -3t A A}, o] 2282 ddAE 43 PR B A sl Gl dEA=E 4T A5 DPPF: @

AAute], 28]z DPOPF& adAl=) 44 2% J33dith

Abstract: (2, 3-Dibromopropyl) phenyl phosphate(DPP) was synthesized from 2, 3—dibromopropyl alcohol and
chlorophenyl phosphate. Also, (2, 3,~dibromopropyl)phenyl octadecyl phosphate(DPOP] was synthesized from DPP and
n-octadecyl chloride. Flame retardants, DPPF and DPOPF, were prepared by blending DPP and DPOP with emulsifier,
respectively. The flame retardants prepared were o/w(oil in water) type emulsion flame retardants. As a result of treat-
ments of the flame retardants on various synthetic textiles, DPPF showed only good flame retardancy, but DPOPF

showed both good flame retardancy and good softness.
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Chemical Co., ethylene—urea#]) 10wt%<} ZFwjql
Sumitex Accelerator ACX(Sumitomo Chemical Co.,
amine saltd]) 0.5 wt%& ztz} #siglth. AelzA
L 2617 7+ wo g slo] wet pick-upe] 60wt
%7} HEZ st dulAz 2722 90Tl 5%
7 st e, dxee 150T A 28715t A5HA
ot

2.6.3. EZ||AHEMRY HE X ME|=H

JAAZ tetron taffeta ZE(FA 80g/m*)dl t}
3} zro] Helsigdel. dadAlES dEAYAY
A LA A BE 2,613 o] H3lA FAEEA
= $#A 24 Sumitex Resin M-3(Sumitomo Chemi-
cal Co., ®a}ulA) 1 wt%$ Sumitex Accelerator
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Scheme 1. Synthesis of DPP.
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Fig. 1. IR spectra of (a) DPP and (b) DPOP.
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Fig. 2. NMR spectra of (a) DPP and (b) DPOP.
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Scheme 2. Synthesis of DPOP.
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Table 1. Flame Retardancy of Acrylic Fabrics Treated with Synthesized Flame Retardant

45°  Meckel burner method

Concentration
Exp. no.

Afterflaming®

Afterglow® Coil method

(%) Char length(cm)
(sec) (sec)

Untreated — BEL® — - completely burn
DPPF 10 18.2 22.4 1.0 partially burn

20 4.1 0 non—burn

30 3.7 0 0 non-burn
DPOPF 10 20.0 24.9 2.0 partially burn

20 4.7 0 0 non-burn

30 4.0 0 0 non-burn

a) Burning time of sample with spark was measured from the end time of heating flame.
b) Indicates combusting state without spark from end time of heating; it was determined by observation after 1 min

from the end time of heating.
¢) Burned entire length.
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Fig. 3. Relation between the concentration of treat-
ing solution and the tear strength of treated
acrylic fabrics.
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Table 2. Flame Retardancy of Nylon Taffeta Fabrics Treated with Synthesized Flame Retardant

45" Meckel burner method

Concentration

no? b} 1
Exp. no. (%) Char length(cn) Afterflaming Afterglow Coil method
(sec) (sec)

B-12 - 8.8 0 0 completely burn
B-2» — BEL — - completely burn

10 3.9 0 0 partially burn
DPPF? 20 3.4 0 0 non-burn

30 3.3 0 0 non-burn

10 5.1 2 0 partially burn
DPOPF® 20 4.3 0 0 non-burn

30 4.1 0 0 non-burn

10 4.8 2 0 completely burn
DPPF +Resin® 20 4.3 0 0 partially burn

30 4.1 0 0 non-burn

10 5.5 2 0 completely burn
DPOPF +Resin? 20 4.6 1 0 partially burn

30 4.3 0 0 non—burn

a) Original fiber not treated with flame retardant and resin.
b) Fiber treated with resin only.
¢) Fiber treated flame retardant only.
d) Fiber treated with flame retardant and resin.
Fig. 4= 2548419 oA FXo o g7}
= H3tE Z2ES Zdd dAR Fig. 33 22
P45 I
webd 4 ASFEE o 10~20w %A T,

3000
A DPPF(warp)
2800 @ DPPF(weft)
A DPOPF(warp)
O DPOPF(weft)

Tear strength (g)

1800

1600

o

Concentration (%)

Fig. 4. Relation between the concentration of treat-
ing solution and the tear strength of treated
nylon taffeta.
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At ol & g dEE Aol sl BajHn, Ee
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€ AsHEe s Aoty odeA 93]

FAARS daelZ S A3 Bgsia ol
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Table 3. Flame Retardancy of Tetron Taffeta Treated with Synthesized Flame Retardant

45° Meckel burner method

Concentration

Exp. no. (%) Char length(cn) Afterflaming Afterglow Coil method
(sec) (sec)
B-1 — 7.5 2 0 completely burn
B-2 - BEL — - completely burn
DPPF 10 3.4 0 0 non-burn
20 3.2 0 0 non-burn
30 3.0 0 0 non-burn
DPOPF 10 4.2 0 0 non-burn
20 3.5 0 0 non-burn
30 34 0 0 non-burn
DPPF +Resin 10 4.6 1 0 partially burn
20 4.3 0 0 non-burn
30 4.0 0 0 non-burn
DPOPF + Resin 10 4.9 2 0 partially burn
20 4.5 1 0 non—burn
30 4.3 0 0 non—burn
3200 28 24f= CO-CO, - H, - teldolel 2 ¥ o}
A DPPF(varm) AEes £7) 247 A4k gech
2000 ® DPPEGuelt) 23 JEoht Zeld2d 2yt 2 ofay
& DPOPFware) At Fhdshn 7lde ae A4 Slad s
2800 O DEQPF(weft) Zolgtxr A== ladder polymer7} AAH o 24
EE9] AAAEE A Ho 14%}’%‘%"‘01 47171
@ 260 AHAA daE fAgg deiA glo33]
E ® A7AY 33FY PRl A dan
g A0 AdAL AY AeFEe oladAE  20wt%,
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9 A AR, oA e A
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ol 24 Aoz A=
t : L A av B OAFAA Az ‘&"d*ﬂ DPPFQ}
° 10 20 * © DPOPFE 3379 $44%d B% dallge e
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Fig. 5. Relation between the concentration of treat-
ing soluting and the tear strength of treated
tetron taffeta.
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