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Catalytic Synthesis of Tris( -Chlore-2-Propyl) Phosphate Flam e
Retardant by Solid A cid

LuoWej Zhang Shikj Zhou Hag WangDan Yang Jinki
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Abstract Tris( 1-chlor-2-popyl) phosphate(TCPP) w as synthesized w ith phosphorus oxychlorde and propylene epox—
ide as rav materiak usng T SW ,0,,/T 10, made by ourselves as catalyst for he reaction The influences of reaction
ten perature the ratio of reactants the anount of catalyst and reacton tme were studied Itwas shown that the proper
reaction conditbns were the molar ratio of propykne epoxide to phosphoms oxychbride was 1 3 3 reactbn tempera-
ure was 65C —75C, themass of catalystwas 1. 0% of phosphows oxychbride dropwise tine of propylene oxide w as
5h The yield of TCPP was about 94. &b .
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, 88.0g( 1.52mol), 5h . 2 h
. 10mL , 80T ~ 90C , 1~ 1.5h
, pH=5~ 4 . , (90C /Q 133~ Q 266kPa),
1h , . , 157 g
94. 8% . 0.3mg KOH /g
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1 Table1 Influence of reaction tanperature on productivity

rc 45~55 55~65 65~75 75~ 85
1 Po 8.5 917 948 931
’ ’ ’ /mgKOH* ¢=' 055 0.40 0.26 0.30

65C
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Table 2 Influence ofm olar ratio of reactant on productivity

) n(FOCL): n( ) L3132 L33 L34
) ’ Iz 831 895 948 952
’ mgKOH+ ¢! 0.92 079 0.2 023
TCPP , . n(POCL)n(
) 2 2 . 2
, A n( POCK): n( ) 1:3.3
2. 1.3 EALKIR & 5= 89 Rk
3

Table 3 Influence of the an ount of catalyst on productivity

3 ) /g 0.4 0.6 0.8 1.0
3 Po 91. 7 93. 1 94. 8 94.0
’ ’ ’ mgKOH* ¢! 071 0.30 0.26 0.3
2 2 4
Table4 Inflnence of reaction tin e on productivity
’ ’ ’ /h 3 4 5 6
0-8¢g ‘ o 7 8.1 907 948 955
2. 1.4 IR A LGS A0k E ST E R B g KOH* ! 0.92 073 0.26 0%
2 2 2 4
4 , TCPP , ,
B B . ’ s 5 h
2. 1.5 fERFIE L AR 3= R4 6
: n(POCE) I n( ) s
= 1:3.3 65C ~ 75C Table5 Influence of he reuse of catalyston productivity
1.0%, 5h, 5 He
1 A 8
2 A 8
5 ) ) 3 9. 1
, TCPP ,
2.2
1 . TCPP 6
292 43C TG = 97.1011% Tablk 6 Physical ndex of product and can parison
, TCPP (DTG ) .
P—0—C . /g* an”? 1. 29 1.29
, /mPa* s(25C ) 66 65
/IC 215 210
’ ’ /20 1. 45 1. 46
> . /mg KOH * g~ <0.30 <0.10
N Mo <0.10 <0.10
3 5
» TBW 04 /T D, (- 2= )
(TCPP). : n(POCK): n( )=13.3 65C ~ 75C,
1. 0%, 5h 157 ¢ 9%. b,
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