9 1 ( ) Vol 9Na 1
2009 3 DURNAL OF NAN JNG NORM AL UN NERST'Y ( ENG NEERNG AND TECHNOLOGY EDITON ) M ar 2009

IR EEE BE PHAAT] Antblaze 1) & %
OB, B, R

( , 210097)
[ ] Antbhze
Yo, n( )in( )in( ) =110 I 1.0% 80~ 8T, Sh
180~ 185C, 16 b 90. 6% .
[ ] Antiblaze )
| ] TQ226 63 | 1B | 1 1672-1292( 2009) 01-0053-04

Synthesis of F ire R etardant Cyclic Phosphonate E ster
Yan Huj Yang Zhizhong Yang Jinki

(School of Chan istry and Environm ental Science Nanjing N om alUniversity N anjing 210097, Ch ina)

Abstract Cyclic phosphonate ester Antb laze was synthesized by trmethyblpropane trimethyl phosphie and trin ethyl
phosphate The effects of process param eters such asmolar ratia reactbn temperaturg reacton tme and catalyst on
the yield were studied respectively from the orthogonal experin ent The suitab ke synthes & cond itons w ere defined as b}
lovs triethybhmine & the sutbk catalyst its dosage is2 0% of he anount of al] themolar ratio of trin ehyblpropane
trin eyl phosph ie and trinethyl phosphate & 1. 10: I 1. 07 i the {ist step the reactbn ten perature is 80— 85C,
and the reactbn tme is 5 hours i the second step the reactbn tan perature is 180- 185C, and the reacton tme is
16 hours On the above conditions the synthesis productivity 5 90. % . The stucture of the product was corfimed by
R. TG test shoved it had high resdual char rate
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1.2
NEXUS670 ( ); NDJ-1 ( ); Pyris D ianond
( Pekn Elmer ).
1.3
cat / CH,0
CH,CH,C(CH,0OH), + P(OCH;); ——— CH,CH,C J CH,0 ; p
CH,0
0
0 0
P(OCH,), I PN
> (CH,0), P— oCH,— C PCH,
| > cHo
CH,CH;4
1.4
, 62.5¢ 63.6¢
1.3¢ s s 80~ 85C, 5h, .
69.9 ¢ , 180~ 185C 16 h
5 127.6 g 90. G .
2 U5
2.1
[5]
N, N- 4
2 4 2 2
2.2
2 7 2
Lis3 , 1.
1 Ly (3)
Tablel Table of experiment levelL18(37)
1 2 3 4 5 6 7
n(P(OCH;);5): n(CeH ,03):
n(CgH 1405) Ic /h n( C3H,0,P) rc /h o
1.04: 1 60~ 65 4 0L o 160~ 165 14
1.07: 1 70~ 75 5 101 07 170~ 175 16 2
1.10: 1 80~ 85 6 1:1 10 180~ 185 18
2.2.1 4Rty Eey ik
1.04:1 1.07°1 1. 10 1,
1104 1:1 07 1: 1. 1Q , 2
s n( ): n(



Antb laze

)i n( ) 1. 10: 13 1. 07
2 L3
Tablk 2 Result of orthogonal arrays experin ent
1 2 3 4 5 6 7 Mo
1 1 1 1 1 1 1 1 53.3
2 1 2 2 2 2 2 2 70
3 1 3 3 3 3 3 3 7
4 2 1 1 2 2 3 3 0
5 2 2 2 3 3 1 1 70.2
6 2 3 3 1 1 2 2 69.2
7 3 1 2 1 3 2 3 77
8 3 2 3 2 1 3 1 78
9 3 3 1 3 2 1 2 75.1
10 1 1 3 3 2 2 1 73.1
11 1 2 1 1 3 3 2 70.5
12 1 3 2 2 1 1 3 73.8
13 2 1 2 3 1 3 2 78.5
14 2 2 3 1 2 1 3 74.5
15 2 3 1 2 3 2 1 77.9
16 3 1 3 2 3 1 2 79.1
17 3 2 1 3 1 2 3 77
18 3 3 2 1 2 3 1 76.2
K1 68 783 71. 667 70. 467 70. 117 71 633 71 71. 450
K2 73 217 73. 367 74. 283 74. 633 72 983 74. 033 73. 733
K3 77067 74. 033 74. 317 74. 317 74 450 74. 033 73. 883
8.284 2. 366 3. 850 4. 200 2.817 3.033 2. 433
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3.2
; ; 3
Table 3 Canpare of main quality
3 FRC-1
3 ,
FRC-1 pH 5 5
3.3 (60C ) /( cps) 204~ 218 208
. Mo 18. 5~ 20. 5 20. 4
100mL /m 1y 20C /min 1 1000 p——r 290.4 Cel
1 , 290.4C 9000350 Cel %
2. %%, 300~ 350C . 501.5C 80.0100-2%
13, 7 700}
170 60.0}F
, pP— § 500
0—C 400}
A 24.73 mi
> 300 5015 Cel
200} 13.7%
’ ’ 100}
2 0.0 1 1 1 1 1 1 1
1000 2000 3000 4000 5000 600.0 700.0
1 R TG BiL
+ oA
4 én W Fig.1 TG test of product
(D .
(2 : Yo , n( )in
( )in( )= 1.10:1: 1. 0% 80~ 85C, 5h
180~ 185C, 16 h
(3) ,
[ ] (References)
[1] ) - [M]. , 2006 217

Ou Yuxang Li Jlanpn Fire R etardant—Quality Product and A pplication[M ].

( in Chinese)
[2] , ,

Xue X nq iy SunKepng Ding X hojun A further nquity ito the fhme rPlatdant finish for pure polyester knigoods| J]. Tex

tile Auxilaries 1986 3(7): 1923 ( in Chinese)

[3]
[P]. 1974- 01- 29

[4] W eferlng Nobert Kobe Gunter Verfahren zur hewstelung von trisnethyblalkanphosphit EP, 0666266[ P].

[5] 2— [J].

SuQ ufang Synthesis of 1-m e thoxy—2-propanolw ith T riethy lan ne Catalyst| J]. Fine Chemical Intemed ates 2004, 34(4):

51-53. ( in Chinese)
[ 6] , ) . E

Zheng Y ansheng LiHuji Li Junsheng etal Study on the catalytic synthesis of vitam in eacetate by triethy lan ne[ J].

[J]. , 1986 3(7): 19-23

, 2004, 34(4): 51-53

[ J]. , 2006 17(3): 33-37.

nalof GuangxiUn wersity of Technobgy 2006 17(3): 33-37. ( in Chinese)

[7] , , FRC-1

1986 3(7): 16-19. ( n Chiese)

56, —

[ J].
Y ao Zhongren Xu Welp_n, Zhang X antong Prepare of flane retardant FRG-1 for pure polyester| J].

, 1986 3(7): 16-19

[T 4 = 3k |

1995- 09- 08

Beijng Chem Industy Press 2006 217

Janes ] Anderson M etuchen Vasco G Canacho Iselin et al Cyclic phosphonate esters and their prepamaton US 3789091

Jour

Textile A ux iliares



