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ABSTRACT

For the purpose of producing emulsified fire proofing agent for synthetic fibers, 2,3-dibromopropyl-
monoamido orthophosphate[DP-AOP] and bis(2,3-dibromopropyl ymonoamidoorthophosphate{ ( DP }.-
AQP] were synthesized, and their structures were identified by instrumental analysis, respectively.
Using three kinds of emulsifiers, O/W emulsified fire proofing agents, DPF and DPDPF, were obtained
corresponding to DP-AQOP and (DP).-AQOP, respectively. Various synthetic textiles were fire-retardant
treated by prepared DPF and DPDPF, and fire retardancy and tearing strength of the resulting
products were tested. The results showed that as the concentration of fire proofing agents increased,
fire retardancy increased, but the tearing strength much decreased, where the tendencies of DPDPF
were deeper than those of DPF. But, since the fire retardancy appea'red favorable in the range of 10~20
wt % of DPDPF, DPDPF is proven to be a fire proofing agent useful for various synthetic textiles.
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2.3-Dibromopropanol( Tokyo KaseiA}A)), <14t
(85%, Ishizu PharmaceuticalAb#)) 2 $-dio}
(Junsei ChemicalAld) = 1F A S 244 gl £ A}
B3t o, |

&34 polyoxyethylene{(POE)(20) sorbitan
monolaurate(Nikko ChemicalA}#], Nikkol TL-
10, HLB 16.9), POE(7) cetyl ether (&= a]-&A}
A, HLB 11.2) 2 glyceryl monostearate(Nikko
ChemicalAt#], Nikkol MGS-ASE, HLB 6.5)¢]
3278 a2 ALt

MG+ E8 £ABAME Sumitex resin 901(o) €
Al -2-dlotAl, Sumitomo ChemicalA}Al) 3 Sumitex
resin M-3(221A) & A3 31, ol o Zuj
= Sumitex accelerator ACX(o}R19#])E A}&3}
A

IR #3822 Jasco A-1008, FE 2] padding&
Pneumatic heavy padder (Uenoyama KikoA}MA|, ¥
219428) 2 ARE AR (LewisAHA, 8%
AN E 2} A3 o, HAEl= Flat bed press
(Toyo Seiki SeisakushoA]) o A] s} )

wAA A8 45° Meckel burnerg(JIS Z-
2150), Coil'd (Kenmeyer KishuzuA}A]) 2 A4k
224 (LOI Y (Toyo RikaAl#], {24187 ON-1
)& Zt7 ALgEte ZA 3.

2. 2,3-Dibromopropylmonoamido orthophosphate
of gty

wERMm{tRest

wr7], A7, FEFE 2 2248 B9
200m/ 9] 47 Fep20) A4H(85%) 34.5g(0.3mol)
& ¥ 1 2,3-dibromopropanol 65.4g(0.3mol) < 60C
oAl 303 AAE] HIAI F AAE 7))
80Tl 1A FIlekg-& AlA 9o Ay
AGES AT U2 2L 25904 $do} 18g
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gt-g-9] <143} 2 3-dibromopropanolL # AT F
TAl 2] SR AHAA o) vty 32
2 AAZ b2 40C, 5mmHg3dloll A 2L ARAA
2,3-dibromopropylmonoamido orthophosphate(DP
-AQP) & 24Ut
T 5 3:72.38(70.7%)
B &% Anal, caled. 1 46.92%
Found : 46.85%( 11 —4 #=x)

3. Bis(2,3-dibromopropyl Ymonoamido orthophos-
phate2| &4
200m/ e} 47 Fepi3d A4H85%) 11.5g(0.1
mol), 2,3-dibromopropano! 43.6g(0.2mol) 2 $d
o} 6g(0.1mol) & YW1 A 27} € S L AlHe
o, ¥h&Z2 2 FAYEg2 0-29 A3 bis
(2,3-dibromopropyl )monoamido
[(DP).-AOP]E ¥ith
T 5 %:34.82(64.4%)
B &% Anal. caled. :59.15%
Found : 58.43%( I —4 #=x)

orthophosphate

o |
Mg Q4 Zet2ay®oz A5 DP-AOPS
(DP),-AQPW 9] BE& §ag =F3A. 4 A5
6mgS A &3] H3lo 28% FArstsa 0.5m/e F
o SmiE YW ALVIAE VS A S5 W
o] Wi go A e & F A4 AYAZIAE SAF] A

Fad &aAFA 3083 WX§ F diphenylcar-
bazone& AA|%o = 3l 0.005N Hg(NQOs ) H o2
A4 3HA .
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1 —5014 ZA¥ DPF9} DPDPF 10, 20, 30wt%
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H3PO;+B1’ - CHQCHCHE - OH +CO(NH2)2

I
Br

H;PO+2Br -CHz(EHCHz—OH +CO(NHz2)>

Br

RS QU FrabtdAe] Az R PIAFT] gg A7 3

Aot FAHEA Y Ao 2L [ —6—13 9]
#H3l3 A 2A Sumitex resin 901 10wt% <} Zvj
¢! Sumitex accelerator ACX 0.5wt%Z& H7}3lY
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fr) el 23 2ol A stETh HEA 4 v5H
] Al A LA A =F [ -6—2¢% o] 3}
1, FAYEANE FAEA Sumitex resin M-3
1wt %<} Sumitex accelerator ACX 0.2wt% & 2tz
daidch He)zde 0-6-29 g =@ez 3
Atk
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Scheme 1. Syntheses of DP —AOP and (DP):-AOP
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Fig. 1. IR spectra of (a) DP-AOP and (b) (DP).-
AOP.
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Table 1.

Fire retardancy of acrylic fabrics treated with synthesized fire proofing agents

WERH LR

2. WM FEotd M

349" DP-AOPS (DP)2-AOP7}F o & 235
A 71 W&o O —50149 ¢o] 357 F3AE
AR sle] Bofl §3HEAAA #3138 1A DPF
o} DPDPFE A3t}

DPF¢} DPDPFE strZddel {3A &
HLB zt<& 12.8801%12.9, Griffin 4®'d)] 9lsle 1
&S Tl = wdAl Y] F3AAHA R A Y
A3} DPFe} DPDPFe A& O/W& #-3letd w9
o] HLB S 11~14 oI},

3.7t32E o3 8 X E2| YWy
Az w94 DPFe} DPDPFe] wtdA =3 A0 e
Table 11 ¥ A)3+9 1},

2% 79 WA 2% AREx 20wtZ9 30wt
d M ©3tdolrl 5.0018t0] 1 FE T AW W] 12
ol3t2 Ueht wrdldel sidye] oz FEo
A3 ¢ wdAES JERIAY a8y FE 10wt%ol
Me BEaHrt £3 Folx 23 HAY AlgF&
A EF Fx 20wt 48 & £ UE A
72 v @std DPFRY DPDPF7L o] £4 Jehd
=), o]:= DPDPFe] a3 %¥d 2§ §Fo] DPF
o 2] B} Ao 2v) Ax F71E & Aoz 42
|,

Concentration 45° Meckel burner method
Exp. no, o ‘ . Coil method
(wt%) Char length(cm) After flamming® (sec) After glow” (sec)
Untreated — BELY — — completely burn
10 15.7 17.2 2.0 partially burn
DPF 20 4.0 0 0 not burn
30 3.5 0 0 not burn
10 10.3 11.8 1.0 partially burn
DPDPF 20 - 33 0 0 not burn
30 3.1 0 0 not burn

a) Burning time of sample with spark was measured from 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
c) Burned entire length
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Fig. 2. Relationship between the concentration of

treating solution and the tearing strength of
treated acrylic fabrics.
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1, t]So] BE §eFo] & DPDPF B %+
9] Aty A o AstA vehg 2
of oA WFEINE FIsht BE 2] Hrlo
gt 2 7R EF9 §A94 2 AR el 7
gtoh= o] 83 F YA FE 2 2 A
FE 20wt%ol A el DPFe} DPDPFe] Q173 x gt

73 - ARl A% 1250~1410gS veRf o], W
A AHE-EE 20wt %A ol ME H{EA & U
¥ gas 7XX &5 G+ AU

4. 7tEE LA E X o] uoi M

Ud & eidgE ol WA g 2
3+ A7}-& Table 201 JehR AT

45° Meckel burner®iolM & Table 13 o]
DPDPFZ%vo] DPFRT} WdAdol £x3, X3 &

TAH & 2z

Table 2. Fire retardancy of nyion taffeta treated with synthesized fire proofing agents

Concentration 45° Meckel burner method
Exp. no. o Coil method
(wtZ) Char length(cm) After Flamming(sec) After glow(sec)
B—1* - 9.0 0 0 completely burn
B—2" - BEL - - completely burn
10 4.0 0 0 * partially burn
DPF” 20 3.7 0 0 not burn
30 3.4 0 0 not burn
10 3.8 0 0 not burn
DPDPF 20 - 3.3 0 0 not burn
30 3.0 0 0 not burn
DPF-- 10 5.3 2 0 completely burn
Resin® 20 4.6 1 0 partially burn
= 30 4.1 G 0 not burn
10 5.1 2 0 completely burn
F :
DI;DP, j,_ 20 4.2 1 0 partially burn
esin 30 3.8 0 0 not burn

a) Original fiber not treated with fire proofing agent and resin
b) Fiber treated with resin only

c) Fiber treated fire proofing agent only

d) Fiber treated with fire proofing agent and resin
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Fig. 3. Relationship between the concentration of

treating solution and the LOI of treated nylon
taffeta.
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Fig. 4. Relationship between the concentration of
treating solution and the tearing strength of
treated nylon taffeta.
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Concentration £5° Meckel burner method

Exp. no. % ’ ' Coil method
(wt7s) Char length(cm) After Flamming(sec) After glow(sec)
B—1* - 7.5 2 0 completely burn
B—2" - BEL - - completely burn
10 3.5 0 0 not burn
DPF 20 3.3 0 0 not burn
30 3.0 0 0 not burn
10 3.2 0 0 not burn
DPDPF 20 3.0 0 0 not burn
30 2.7 0 0 not burn
10 7 ti
DPF+ 4 2 0 partially burn
_ 20 4.2 1 0 not burn
Resin
30 4.0 ] 0 not burn
10 . rtially b
DPDPF+ 4.5 2 0 partially burn
, 20 4.1 1 0 not burn
Resin
30 3.8 0 0 not burn
40 _ ].. 2900
(] DPF } N O DPF(warp)
# DPDPF g i o A DPF (weft)
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Fig. 5. Relationship between the concentration of Fig. 6. Relationship between the concentration of
treating solution and the LOI of treated poly- treating solution and the tearing strength of
ester taffeta. treated. polyester taffeta
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