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Synthesis of (2,3-Dibromopropyl)Phenyl Lauroyl Phosphate

and Its Application as Emulsified Flame Retardant
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ABSTRACT

(2,3-Dibromopropyl) phenyl lauroyl phosphate{DPPL] was synthesized by adding lauric acid to (2,3-dib

romopropyl) chloro phenyl phosphate {DPP ], which prepared from phenyl phosphoric acid dichloride wit-
h 2,3-dibromo propyl alcohol. Flame retardants of DPPF and DPPLFE were prepared respectively, DPPF

was a water soluble flame retardant, and DPPLF was o /w type emulsion flame retardant. After flame re-

tardant treating two kinds of flame retardants to the various synthetic fabrics respectively, the flame ret-

ardancy and tear strength were measured. As the results of the measurement, DPPF had only flame ret-
ardancy, but DPPLF had both of flame retardancy and softness.
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2,3-Dibromopropy! alcohol# lauric acid+= Wako
Pure Chemical Ind. Ltd. 9] 13A}ekg,
phosphoric acid dichloride= Tokyo Kasei Kogyo

Co. Ltd. 8] 194l ok 742z} O &2 ARESH T

phenyl

2. (2,3-Dibromopropyl )chloro phenyl phosphate
ol g

wer7), SRFYY7], e oAF € LA E 2
4+ Ee}2 39 phenyl phosphoric acid dichloride
42.2g(0.2mole) # WA 40mIE WL F SS2IAE
TN 0C~1CE AR d¥gn, Hx2
WA 150m/3 Fad 30m/e] EFER 2,3-dib-
romopropyl alcohol 43.6g(0.2 mole) & £&A]Z &
AEg F3tE AFE &3t 08T FAAY. F 3}
F 258 FAHow 25°CE ¥ g F 2EA
SAIZE A&l -gAZ Y AAJE pyridine hydro-
chloride& #alA711 o3d WASZE 500m/e &,
600m/e| ©itae ) £l 4 500m/el &9 &AME A
&8l A& sl

HAZL FFIIEFOLZA dxAAH dAd
A Ast ZHAMES 120C /0.03~0.05mmHgo A
g], A st T g F A Aol (2,3-dibromopropyl)
chloro phenyl phosphate{ DPP & &A}stdt}.
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& :63.6g(81.0%)
IR (neat) : 1480 cm™(Ar. band), 1020 cm™(P-O-al-
kyl str.),
1190 cm*(P-O—aryl str.), 1270 cm™
(P==0 str.)
g=24 g : Anal. Caled for : C1, 9.05% : Br. 40.
76% Found : Cl, 8.74% : Br, 39.
85%.

3. (2,3-Dibromopropyl )phenyl lauroyl phosphate
o| &
wgh7], FRdd7], L0tk 28 2 REAE
Q1 200ml 47 Zt2=o DPP 39.3g (0.1 mole),
d 50m/ 2 lauric acid 20.0g(0.1 mole)& YW1
AL 7153 40T /30 mmHg oA 8A] 3 vk8-S AJH
g3k Aol (2, 3-dibromopropyl) phenyl lauroyl
phosphate[ DPPL]& 43ttt
A= D29 54 o= st
& :41.8g(75.2%)
IR(KBr pellet) : 1190 cm™(P-O-aryl str.), 1030
cm™(P-O-alkyl str.),
1270 cm™(P=0 str.),
cm(C==0 str.)
BHE9| & : Anal. Caled : 28.78%, Found : 28.
02 %.
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wo 2 Cl3 Br& FAd &
¢} DPPL zZ} Al8 6mgS A %3] #H3t
o 28% #}AAsria 0.5mi¢F & smiE @i AkA 7
& Eet2A o) wigge A B F A
A7t 28 SR8 A3t gaato 3082
7t ¥ x)8t & diphenyl carbazone& =|A|eke 2 3l
0.005N Hg(NO;), o 2 2 A s} H ),

a

Hg(NOa)z AH] ml X factor X0. 1773
AlgZ(mg)

Cl (%)=

X100

Hg (NOs)2: AH|lmi X factor X0.3995
AMag(mg)

Br (%)=

X100
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5. Ao M=

I-2¢0 A 3433 DPP 30go] & 70miE 7}8te &
A DPPFE& A=zst3th. -39 DPPLE %+
AE AR s 7318 dIAE AR =], Wi
DPPL 30g9l, $34] polyoxyethylene(20) sorbitan
monolaurate(Nikko Chemical Co., Nikkol TL-10,
HLB 16.9) 2g, PEG-400 tall oil ester{Ipposha Qil
Co., HP-400, HLB 11.4) 1g ¥ glyceryl mono ste-
arate(Nikko Chemical Co., Nikkol MGS-ASE,
HIB 6.5) 1g& Ztzt 718t & 70mi & 7}t 50C
ol ] 1A] 7} blending A1 A Y <€A DPPLFE A &Z3FY
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(1) of=2d df<] uist ¢ Az

I-5914 #z¥ DPPFe} DPPLF 10, 20, 30%
(wt)ol Z42}o) 8N FH3li, Al§+ o328 A&
(%7 80g/m?)& €3t 30T el 8ol 1 dip, 1
nip padder & 23] padding &t 287t AHAZ &
wet pick-up™-& 80%(wt) E 3t} o)1= HIRE=
100CoAM 5ET ARAAM EFYEFH L AEERE AHE
sl o

(2) Fdom=A &2 Wig 2 A=z

DPPF<¢} DPPLF & Nylon taffeta(5 A 90g / m?)
A2 O3 go] A3 1 Fd5& AF}A
G=x 2 Al dAdA Bgo 2 [[-6-15 2ol
stk FAE LAY &d9 2L [1-6-17 2o
H33 FAZA Sumitex resin 901{sumitomo
Chemical Co., ethylene-ureaxl) 10%<$} Zujjol
Sumitex accelerator ACX(Sumitomo Chemical
Co., amine salt#l) 0.5%€ ZtZ} g3tk Xz
2 [-6-17 2& g oes st wet pick-up©l 60%
7F 28 st AgulERAL 90Cco A 58T g e
o, X &= 150 CoA A 283 3 F AL

(3) Egjd "2 Hio g 2 Mgz

A E Tetron taffeta (¥4 80g /m’) 3 Eof t}
53 ol Ayl GAAZFLS dEAe Ay 4]
g Al 25 [-6-13 o] Hta FAH A=
X2 A Sumitex resin M-3 (Sumitomo Chemical
Co., @A) 1% Sumitex accelerator ACX
(Sumitomo Chemical Co., amine salt#l) 0.2% =& 2}
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Padding& Pneumatic heavy padeler (Uenoyama
Kiko Co., 37143 ¥), Az EE4 £8Azx7)
(Lewis Corporation Co.)& Al&3l¥on, dA4sl:=
Flat bed press (Toyo Seiki Seisaku-sho Ltd.)=ZA]
3t o,

A A8 45° Meckel burner (JIS Z-2150)
3} Coil® (Kenmeyer Kishuzu Co.)& Z+z} A}&-3+Yd
o, Ad<E73xE+= Elemendorf textile tearing tester
(Daiei Kagaku Seiki Co.) 24 &4 sl t}).
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1. DPPLFE] waieta o
DPP& E9 8350} 84 44 DPPFE 4
A Az £ APy DPPLY A9 732U 71 A}
£ ¥AJE 9P ez Fof B&Ho A2
AR s 4318 A E ARESHUY. FEA £
HLB3ES 12.930120 oo A7) oslef 1 3t
& T3t

(W, X HLB, )+ (W, X HLBy)
W, +W,

Wa: 734 A2l % 9%

Wy : 3814 Bel 289

HLBa: %34 A<l HLBZ:

HLBy: w314 B2l HLB#

HLB,: oilel ¥ 2% HLBg

HLB, =

EF GAA S F3dAA whE A @ d 5 DPPLY A
Bo/w & kel Weje HLB @2 10~14 Kt
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Table 2. Flame retardancy of Nylon taffeta fabrics treated by synthesized flame retardant

45° Meckel burner method

Exp.no. Concentration Char length  Afterflaming Afterglow Coil method
(%) ~ (cm) (sec) (sec) |
B-1? — 8.8 o 0 completely burn
B—2b — BEL — —_ completely burn
DPPF¢ 10 3.7 0 0 partially burn
20 3.3 0 0 non-burn
30 3.2 0 0 non-burn
DPPLF ¢ ' 10 4. 5 0 0 partially burn
20 4.2 0 0 non-burn
30 4.0 0 0 non-burn
DPPF + Resin? 10 4.6 2 0 completely burn
20 4,2 0 0 partially burn
30 3.9 0 0 non-burn
DPPLF + Resin? 10 5.1 2 0 completely burn
20 4.3 0 0 partially burn
30 3.9 0 0 non-burn

a) Original fiber not treated with flame retardant and resin,
b) Fiber treated with resin only,

c) Fiber treated with flame retardant only,

d) Fiber treated with flame retardant and resin.

Table 3. Flame retardancy of Tetron taffeta treated by synthesized flame retardant

45° Meckel burner method

Exp.no. Concentration  Char length Afterflaming  Afterglow  Coil method
(%) (cm) (sec) (sec)
B—1 - 7.5 2 0 completely burn
B-2 — BEL — - completely burn
DPPF 10 3.5 0 0 non-burn
20 3.1 0 0 non-burn
30 2.9 0 0 non-burn
DPPF 10 4.1 0 0 non-burn
20 3.6 0 0 non-burn
30 3.5 0 0 non-burn
DPPF + Resin 10 4,7 1 0 paritally burn
20 4.3 0 0 non-burn
30 3.9 0 0 non-burn
DPPLF + Resin 10 5.0 2 0 partially burn
20 4.5 0 0 non-burn
30 4,2 0 0 non-burn
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