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1.3 €- MDI -
2.5mol/L €- - , 1
1 ;
250 mL , <2h , ;
1.5mol/L MDI- 3h , , €-
, 3 4h ,
) [9] )
' 1
) ) ) Table1l The efect of addition time on the reaction
' ' /h w(NCO) */ %
' ,60 ' 1 2.982
, , 2 1.960
1.4 3 0.882
409 80g 4 0.910
600 mL 1L , 5 0.966
5h, , , 6 0.980
, 600 mL , .
' 2.1.2
,60 ,
' ' , 2
1.5 €- MDI
2
151 Table 2 The fect of the dosage of catayst on the reaction
I % w (NCO)/ %
0 2.898
1.5.2 Cs 0% - 0-5 1988
, 254 nm, 1mL/ min, 0.2 mg/ 1.0 0.878
mL | 2.50L 1.5 0.896
1.5.3 DB-5MS ( 2.0 0. 880
30m, 0.25mm) , 250 . MDI
, 0.73mL/ min ,El 200 2 ,
70eV , 250 1% ,
1.5.4 (
a-Al,0s \ ) :
2.499 mg, 24 mL/ min, 20 1%
800 10 /min 2.1.3 €- MDI
2 , €- MDI
, , 3
2.1 €- MDI ,
2.1.1 né- ) n(MDI) <2.0

) MDI- , ,nE- ) n(MDI) 22.0
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3 &- 10h ,w(NCO)
Table 3  The dfect of the mol ratio of €-caprolactam to ,
diphenyl methane-4 ,4 -diiocyanate on the reaction 5 10h
n€- )/ n(MDI) | % ;
1.5 55.57
1.8 58.10
2.0 83.43 2.1.6 !
2.2 86.70
2.4 85.21
2.6 86.11
2.8 84.40 ’ 3 3
3.0 86.50 , 6
2.1.4 , .
Table 6 Format and results of orthogond experiment
4

4

Table 4 The &fect of temperature on the reaction

T/ w(NCO)/ %
50 1.946
60 1.540
70 1.008
80 0.896
2 0.910
) , 70 80
80 90 50 70 ,
90 )
, 80
2.1.5
, 5
5

Table 5 The &fect of time on the reaction

t/'h w(NCO)/ %
2 1.830
4 0.942
6 0.889
8 0.901
10 0.880
12 1.010
14 0.970

A 8 w(NCO)/
% I %
1 85 7 0.881 83.12
2 80 6 0.892 82.33
3 75 5 1.102 73.34
4 2.2 85 6 0.843 84.92
5 2.2 80 5 0.854 87.42
6 2.2 75 7 1.077 79.27
7 2.4 85 5 0.874 82.46
8 2.4 80 7 0.899 85.92
9 2.4 75 6 1.010 78.92
A ng- )/ n(MDI) ;B , iC h
6 w (NCO)/ %
, C , A
; B
, A , C
(B)
(A) (C,
‘né- )/ n(MDI) =2.2; 80
; 5h
2.2
180
182
141141 , ,
515 476,

515,
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Synthesis and identification of the product of isocyanate
diblocked by€ -caprolactam

WAN G Chen

YUAN QiPeng

(College of Life Science and Technology , Beijing Universty of Chemicd Technology , Beijing 100029 , China)

Abstract : The diblocking reaction between€ -caprolactam and diphenyl methane-4 ,4 -diioocyanate (MDI) has
been studied. The effectsof varying the sequence of addition of reactants, dosage of catalyst , temperature, reac-
tant ratio and reaction time were investigated. The choice of reaction conditions was based on an orthogona ex-
periment desgn. The optimum conditionsfor the blocking reaction were found to be asfollows: a molar ratio of

€ -cgprolactam to MDI of 2.2 at 80

for 5 hours, with massof catayst being 0. 01 timesof the massof MDI.

The yidd of the diblocked product under these conditions was 87. 42 %. The purity and structure of the purified
product were analyzed and identified by melting point, TLC, MS(ESI) , NMR, GGMSand HPLC. The ther-

mal decompostion temperature of the purified was 184. 1

, as measured by TGDSC.

Key wor ds:€ -cgprolactam ; diphenyl methane 4 ,4 -diisocyanate ; blocking reaction



