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Synthesis of Tris(B—chloropropyl ) Phosphate Ester Catalyzed by

Lewis Acid Ionic Liqiuds

Hu Yun, Xia Kedan,Zhang Peng, Yang Jinfei, Zhi Huizhen
(School of Chemisty and Materials Science, Nanjing Normal University, Nanjing 210097 , China)

Abstract : Tris ( 3—chloropropyl ) phosphate ( TCPP ) was synthesized with phosphorus oxychloride and propylene epoxside
as raw materials , using ionic liquids Et; NHCl-x[ AICL; ] made by ourselves as catalyst for the reaction. It was shown that
the proper reaction conditions were : the molar ratio of propylene epoxide to phosphorus oxychloride was 1 :3. 3, reaction
temperature was 60 C ~ 65 “C. The mass of catalyst was 0. 03% of phosphorus oxychloride, and dropwise time of
propylene oxide was 3 h. The yield of the product TCPP reached 98. 5% . This technology has several advantages,such as
small amount of catalyst, high yield and low cost.
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Table 1 Influence of the kind of catalyst on the yield
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Table 2 Influence of the reaction temperature on the yield

F5 FRERE/C PR %o B2 {E/ (mg KOH-g™")
1 50 ~55 92.8 0.47
2 55 ~60 95.7 0.35
3 60 ~ 65 98.5 0.18
4 65 ~70 96. 1 0.22

HH 3 2 AR, 2SR 50 ~ 55 C I, Sy A BE B4 7 et 7 AR, R (B K 5 Bt T2 ) i, 78 60 ~
65 CYEHE N SN RERE IR R T , H 224wy, R B AAT G 22K R BE by, B IR, 77 R B AR, H R (3
K. BRI, B ik B2 1 45 il 7E 60 ~ 65 °C 2 [H].
2.1.3 JE4LA E,NHCl-x[ AICL ] &t = & 04 %h

HAB S B ZE A, U AL ] B, NHCL-x[ AICL ] T4, SEEGES R AN 3 .



B U4 (A ARBE2 ) 55 36 L5 2 11(2013 4)

R3  EWLF EGNHCI-x[ AICL | i) B3 7= £ A0
Table 3 Influence of the amount of catalyst Et; NHCl-x[ AICl; ]on the yield

9 ML R g FEER/ % Wi/ (mg KOH-g™")
1 0.03 95.1 0.44
2 0.05 98.5 0.18
3 0.07 98.5 0.27
4 0.09 98.7 0.34
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Table 4 Influence of the dropping time on the yield

75 /b FEER % A/ (mg KOH-g™")
1 1 82.7 0.90
2 2 90.5 0.64
3 3 98.4 0.17
4 4 98.5 0.18

H128 4 AT, YIRS B I ] R 1 b B, TCPP 7= 34 AI%, BB A iy, HL 25 5 FRLIR T S 350 i 1] 7
TR BN, ik B BT, 7 it e A, Bt A S0P o TR T B ] 4 4 7 A8 M 4 v 24 A 46 PR o T o s ) 8 o
3 h B, PR B RN K, T ELAEAEYG . PRk, 4 ) R AR PN e st E) A 3 b
2.1.5 JRAH R E A R0
A S AR AEANAER Bl AR = SR S AN e M A L, SEER A SR R 5 .
F5 EEMMERNEZ RO

Table 5 Influence of the molar ratio of the reaction on the yield

o n(POCL) :n(C3Hg0) FER/ % Wifti/ (mg KOH-¢™")
1 1.3.1 86.4 0.82

2 1:3.2 93.1 0.65

3 1:3.3 98.5 0.18

4 1:3.4 98.6 0.17
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