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Catalytic Synthesis of TDCP by SO; /TD~A10,/La"
R are-earth Solid Super A cid
YuChunhong Zhang Ye Yang Zhizhong Yang Jinki

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

Abstract The synthes 5 of TDCP w as stud ied with phosphowus oxych bride and ep chlowhydrin as reactants and rare-
earh solid superacid SO /TD,-A 10, /[La"* as catalyst The effcts of reaction cond tions on the product yiel w ere ex—
amined and the optmum reactbn conditbns were obtaned as Hlbws n ( phosphorous oxychloride) - n ( epich bthydrin)
=3 3 1 themass of catalyst is Zo of phosphorous oxychloride reaction tine is 3 h The yield of TDCP was about
98 Y% . The catalyst can be easily recovered and rescued to give alnost the sane yeld of the esterified product as that
give by fresh SO /T D,-A 10, /La**.
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24 h : ( ANOs ), 100C 24h 120C 3h,
TO, 60 .
La,05 0. 8mol/L H, S0, 0. 069 mol/L La™ (Ti' :La* =~ 4:1),
TD, AbLO;(TiAl=21) 24 h , 110C . 550C 3n°,
1.3 (13 )
31.0g( 0. 2mol) 0.6¢g
, 60C, 62. 0 ¢( 0. 66 mol) , 3h 3h
) ) D) ) ( =
(1- / ) x 100% ).
2 GRER
2.1
0. 2mol 0. 66 mol 1
3 h Tabk 1 Influence of different catalysts on product esterification
’ ’ rate and acid value
1 o Mo /(m gKOH /g)
I ? ., Tl 2 97.2 0. 40
, SOy /TO— AL 2 96 3 0. 32
A 1O /Las+ 07 /MD,-ALO, /La** 2 985 0. 15
3
, 7 ALk TCL :
2.2 2
0. 2mol 0.66mol Table2 Influence of roasting tenperature on product
’ terification rate
3h 400 450 500 550 600C T
SOZ— /TD~ALO: /L 3+ 0.6 /C 400 450 500 550 600
¢ ; ]Z) ’ 4 gz(' o 7.3 81. 6 90. 5 98. 5 93.7
(4 2
2 R ) )
, 550C , .
’ ’ $42_ w){ ) ’
s 550C
2.3
, 3
Table 3 Influence of reaction tem perature on product outward
’ ’ appearance acid valne and esterification rate
’ rc Ho
5 9 ’ 1 40~ 50 70. 0
’ ’ ’ ’ 2 50~ 60 83.5
3 0~ 70 98. 5
’ ’ 4 70
60~ 70°C, 3
2.4 4
0.2 | 0. 66 ] Table4 Influence of reaction tine on esterfication rate
.2 mo . mo
550C SOi— /T D,-A ]203 /La3+ 0.6 g i /h 10 L5 20 25 30 35 40
4 Mo 63.2 746 80.2 87.6 985 98.6 984
4 2 2 3 1,17 2 o
3h



DT /TD,ALO,/La™" (13

2.5
’ st()4 . Hz 3)4
’ S()4 s
0.40.6 0.81.01.2mol/L  H,0, 2% La" T0,, 3h
S0,*” /TD, /La™ TDCP 5
5
Table5 Influence of sulfuric acid concentration on esterification rate
/(mol /L) 0.4 0.6 0.8 1.0 1.2
1% 58.5 67.3 R. 5 83.2 46. 7
5 R , H,S0, 0.8mol /L , TDCP
2.6
0. 2mol 0.66mol , 550C SO; /TO-ALO; /La™ 0.6
3h , , , 550C 3h
, " 6.
6
Tablk 6 Influence of catalyst repetition using on es terifica tion rate
1 2 3 4 5 6 7
Mo 98. 5 97. 6 97.2 96 6 95.9 95.5 95.2 95. 0
6 , ) )
2.7
: . (GB /T 6283— 1986)
; - (GB 1664—381) ; GB 1667—81 GB
1657—81 ; ; GB 1679—81
[7] , 7 ,
7
Table7 Quality standard can parison of obtained productsw ith products abroad
(n®) 1. 501 9 1. 5029
Po <01 0. 08
/(m gKOH /g) <01 0.15
(- ) < 100 98
(d2% 1.5129 1. 508 5
(r123) /(mPa* s) 185 1700
Mo 7.2 7.0
Mo 49. 1 48. 17
34 @
SO: /TD-ALO;/La™ (1, 3 ) ,
(98. 5% ), (0. 15mgKOH /g), ,
SO: /TD-ALO;/La™ (13 )
3h Y, 3.3 1
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