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Table 1 Hfect of varying the tenperature of the first-step
reaction (toluene solvent and resin catayst)

/ / / / /

min (KOH mg/ g) %
70 7.48 156 158 89. 22
70 80 7.74 157 159 87.43
70 ,
"HNMR , 1 1
, 70 , "HNMR
1 , (CD3) ,CO
5 =2.052 5 =2.83,
DMF 5 :8.019;
2.97;2.883 , BMI
'"HNMR d:A 4.033(2H,CH,) ;B 7.152

(4H ,CH=CH) :C 7.28 (4H ,ArH) :D 7.35(4H,
ArH) (6]

| |
9 7 5 3 i
5
(b) 70C
1 BMI HNMR
( )

Fgl 'HNMR ectracf BMI obtaned by carrying out the
firs-step reaction at different tenperatures
(toluene solvent and resn catayst)

2.2

[4]

2 ( )
Table 2 Comparin of toluene and xylene as reaction
lvent (resn catayst)

/ / / /

min (KOH mg/ @
110 80 156 159 8.50
136 30 152 156 9.28
"HNMR
( 2 '"HNMR
(1, 5
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6.5 85 4 , , 240 min
BMI MDA 360 min
BMI '
BMI ,
‘\L BMA
— ‘ - l — 2.4 DMF
9 7 2 3 1 BMA
2 THNMR ( ) ; , ,
Fg2 HNMR gectrum of the product with xylene as )
reaction olvent (resn catayst) ,
' DMF
, : | 8 DmMF : |
, , , DMF 4 4
MDA  0.01mol , DMF .
: [5] , DMF
22 mL 7 mL , ,
2.3 , DMF
,  MA MDA , DMF ;
) DMF
! 4 DMF (0. 01 moIMDA)
21, Table 4 Hfect of amount of added DM F on reaction
) (0. 01 mol MDA)
o / / /
BMI , Vomd mL . (KOH my' 9 !/ %
» MA MDA 120min 5 > 240 152 156 17.53 47.40
BMA ; 7 180 155 157 9.46 82. 40
9 70 156 158 7.48 89. 22
3 3
3 2.5
Table 3 Comparin of one step reactions and
two-step reactions 5 5 ,
/ / ! !
/h /min / (KOHmg'g) % BMA
240 105 144 150 17.58 83. 80 BMI BMA BMI ’
360 105 154 158 6.72 88. 32
240 70 156 158 6.08 89. 22 "HNMR (

1) 'HNMR
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5 24 % , 12%
Table 5 Comparion of catdysts ,1H-NMR ,
/ /
w/ % min (KOH my/ g) ,
6 165 42. 46 ,
12 45 24.27
24 20 22.11 ,
100 60 6.08 ,
* MDA )
3) b
2.6
’ DMF
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‘,_.L_A_u . L
9 7 5 3 i
3
(a) w=6% BMI '
'HNMR
4 4 ,
1 1
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9 7 s 3 1
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l[' L. i
9 7 5 3 i 5 2 3
g b
(c) w=24%
4 '"HNMR
3 BMI . .
FHg4 “HNMR gectrum of product usng recycled
'HNMR
toluene as lvent
Fig3 'HNMR sectrum of BMI prepared usng varying 6 6
amount of p-toluenesulfonate as catdyst
3 , 6 %
1 DMF,
12% ,"H-NMR DME BM|
,BMA '
BMI , '
, 5 DMF
6% 28% (152 154 ),
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DMF

6

DMF
BMI
92.18 %,

Table 6 Hfect of recycled toluene on reaction

/

/

! %

min (KOH mg/ g)
70 7.74 156 158 87.60
60 9.41 152 154 92. 46

2.7
7 7 ,
2 3 ,
7
Table 7 Hfect of repeated use of resn catdyst
/ / / /
min (KOH mg/ g %
1 70 7.48 156 158 89.22
2 100 11.03 154 156 91.54
3 115 18. 42 154 157 91.54
4 130 26.51 146 150 86.03
1 60 6.78 155 157 89.39
13 )
480 min ,
pH 6 7 , 7 ,

BMI
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Molecular dynamics simulation of the intercalation of
kaolinite with urea and water

TIAN YuXi HUANG ShiFing WAN G WenChuan
(College of Chemicad Engineering, Beijing Universty of Chemicd Technology , Beijing 100029 ,China)

Abstract : The intercalation of kaolinite with urearwater mixtures has been studied by molecular dynamics s mu-
lations. The resultsat 300 K show that the basd distance increases with the increas ng number of urea molecules
and that the system has the maximum basa distance when the mole fraction of ureain the mixtureisQ.58. The
urea molecules are divided into two layersin the kaolinite: one layer interacts with the surfaces of kaolinite by
hydrogen bonding through O C bonds, and the other interacts by hydrogen bonding via N —H bonds. The
water molecules are divided into three layersin the kaolinite, with a small number of water molecules adsorbed
on the surface of the materia .

Key words: intercaation; kaolinite; urea; water
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Catalytic synthesisof N, N-(4, 4 -diphenylmethane) bismaleimide

CAO Na'? YUAN HaiTeo'? FU YuHua' HEJunHui'
(1. Technicd Inditute of Physics and Chemigtry , Chinese Academy of Sciences, Beijing 100080 ;
2. Graduate Univerdty of Chinese Academy of Sciences, Beijing 100049, China)

Abgtract: The synthessof N ,N'- (4 ,4 -diphenylmethane) bismaleimide has been carried out by a two-step reac-
tion of maleic anhydride and 4 ,4 -diaminodiphenylmethane. Toluene and dimethylformamide (DMF) were used
as 2lvent , and the product was islated by precipitation with water or by rotary evaporation. A dry acid resn
wasfound to be superior to p-toluenesulfonate as a catalyst for the second step and furthermore the resn could
be used repeatedly. The efectsof varying reaction temperature and amount of added DM F were a9 investigat-
ed. The optimum conditions were found to involve carrying out the initial acyl-amination reaction at room temr
perature, with the seoond step being catalyzed by the resn with water being removed by co-evaporation with the
wlvent and sufficient DM F being added to produce a dngle homogeneous phase. The high purity of the product
wasconfirmed by *H-NMR ectroscopy and its melting point (155 - 159 ). The maximum observed yield
was 92. 18 %.

Key words: maleic anhydride; 4 ,4 -diaminodiphenylmethane; N ,N'- (4 ,4 -diphenyl methane) bismaleimide; dry

acid catayst resn



