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Abstract—

A new flame retardant diphenyl butylamidophosphate (DPBAP) for PET fabric

was synthesized and its flame retardancy was examined. The results have shown that PET fab-
rics treated by DPBAP(with DPBAP and on 4-10%) show excellent flame retardancy.

Since the DPBAP treated PET fabric show essentially no change in the drape stiffness and
the tensile strength, it is believed that DPBAP is chemically stable in PET fabric. In addition
to this, the washing fastness of DPBAP on PET fabric tested by the 5 times of water washing

method also appeared to be excellent.

Judging from the fact that DPBAP was synthesized from relatively cheap material as well as
the above cited DPBAP properties as a good flame retardant, the potential of DPBAP to be de-
veloped as a commercial flame retardant for PET fabric seems to be high.

LA B

=g ?1?94 57}9} cjEo] B33 g,
23} Z}% interior %ﬂ%f’ﬂ 9
b Sl 9461] ARFAESY F2 xe 343
lolth. ey} dix-Ee] HdR7t

%A
o, E AL Folr 4571 B

198 /#BEEAMTHEEE HE6E& $£357(1994.9)

VAbze AT ANel 2 £9¢ AAD 9

MFe HEG FRATANE HAlo) LA L
BAD, Sz fel At ALE 23
A3 TEHOZ ofdo] FL, BT, A WA
A5, FARA, A, ATGA, Ad, A7
AEA WP o|27174A) A RE H4AE
o WYTHES WERA Faen kY



Diphenylbutyamidophoshate?] #/d3} PET /ol thg wtgAdol &g A3 9

vy

Lewin Sl 989 d&
gaeg X BX
Qo o8l G S8
slar o] Ao 49l AFe
A ALE

i
SGH A 7R

r-—liiﬂl
r.ﬁ
oX R
L

N 2
oz Iff we

_ELU%-‘
f 2
2 g M
o ox
e
RO oy 2 MroeR

D
L Wz R

2,
>
N
ox B lo gy Y o

_i
s

o
= Eh
il -ﬂ

&
22t
i
N

AN
& i
=
12
2
oh
A
K9
2
b
ol
il
e
uu)
e
>
3

5 ¥ 2 oA oo R
NoE R oZ do b o2 Jo i
of i ox R to o g Lo

3 oe
ol v

oo
it o
f

ol
o
N
o &
[‘-{U
e
o
o
2

o g2

Jo &
gk » %“‘”oi uE 5 ,\lEtﬂ, o] 7H¢
o] golgt el A gl o
g ol A ALHZ o, g o W
T4 FER AF BT A g FHe A
T HEAe A AP 5] EAHLE A
L gt

kA B G M e HEEHR}
2 AqgEe AL AN esterAl
A2 o] H A 3
2Hafe, o]
stgom T o] §A
Aejsted A2 Eo i
g HE N

Egg

2.1 AMZ

& Ynylon(#k) B 150denier/48 filament, A}
37004/58inch, 1At 487%/inch, 5% 8.39g/m’Z
A2 PETEE AUBY & & 252 Agsin
100To A 1A)7F Az38le] thA] desiceatorol) A 48
A ZE R)Ete @Azl B AR R AEEh o

2.2 Al

Phenol2 Duk San Co. Al Alek 13S AH]
uta} FHE|A ALE-31% AL, Phosphorus oxychlo-
ride, Butylamine #HIE{/LE(FR) (BF) =) Aok 1
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Fig. 1. Apparatus for a synthesis.

2.3.2 Diphenyl butylamidophosphate
(DPCP)2| &4
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Scheme I. Synthesis of diphenyl chloropho-
sphate.
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Fig. 2. FT-IR spectrum of diphenyl choro-
phosphate.

Fig. 3. 'H NMR spectrum of diphenyl chlo-
rophosphate
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Scheme II. Synthesis of diphenyl butylami-
dophosphate.
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Table 1. The number of flame contact with
respect to add on

Add on | PET fabrics treated with DPBAP

(%) - Warp Weft
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Fig. 9. The change of drape stiffness with re-
spect to add on.

Table 2. The variation of add on before and after laundering and the number of flame contact

after laundering

Add on(%) Add on(%) Number of flame contact
before laundering after laundering Warp Weft

0 0 1 1

2.0 1.1 2 3

4.3 2.6 3 3

6.3 2.8 3 3

8.5 4.4 4 4

118 5.2 4 4
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