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ABSTRACT

The study includes the preparation of the acidic monomer, benzidine bis maleimic
BMA, and the monomer was investigated by IR technique. Copolymerization of the
acidic monomer benzidine bis maleamic BMA with styrene, methyl methacrylate in was
accomplished DMF was studies. The copolymers were investigated by their colors,
solubility and IR technique.

The relative monomer reactivity ratios in prepared copolymers were studied and
azeotropic copolymerizations was not found at all monomer concentrations and the
PBMA ratio was higher in copolymer in all cases. Thermal studies of the copolymers by
using TGA, IGA technique, Indicate that the polybismaleimide possess higher thermal
stability in comparison with other polymaleimides .As well as, thermal stability in was
increased directly with increasing the molar ratios of acidic monomer benzidine
bismaleamic acid BMA. The reactivity ratios study appeared that the type of
copolymerization prefers to be alternate copolymer.
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-1
UV. Visible double-beam spectrometer
(GBC Scientific equipment pty ltd (c) 1998)

1X1%3 cm™ matched
.(Blank)
-2
Pye UNICAM SP 1100 Infra Red Spectrophotometer
-3

Electrothermal Melting point-Apparatus
(TGA) -4

.(McCaffery, 1970)

( rrs)
(IGA) -5
TGA
° 300
0.98 ( ) BMA
20
40 0.54
° 10
° (20-17) 12

(Malemic acid)
° 60
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\ 24
.2 (205-200)
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(M)
DPB (30) DMF
M, M, ( / 10)
! ([M]+[M,]=0.66) 0.66
C° 150 -100
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(1)
.(5-1)

11
Polymer Color Solvent | Precipitant
Poly - BMA DMF
Poly - ST
Poly - MMA
DMF
Copoly (BMA- ST)
DMF
Copoly (BMA- MMT)
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G
= and £ = F—
&+ F &+ F
a Foin Finax (Symmetrization Parameter)
2
o X G- XD
Y Y
M, M, =X
M, M, =Y
X = [M1 ] ______ v— dM1
[M2 ] sz
(BMA- MMA) a 3.00 (BMA-ST)
1, I 9) () intercept slop 3.9284316
3) @ -
0.4152396=r, 0.847889226 r, (BMA-ST) 0.4685385=r, 0.98649 =r,
1) I (BMA—MMA)
0.3520771= I (BMA-ST) 0.4622085= I ISIY)
1 >>nr, (BMA-MMA)
.(Elias, 1984) I
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KELEN- - ST  (PBMA) 2
TUDOS
ST | _ (Y- -
W | e | e | R S | 1G] | EfFiase)
0.1 09/|0.111]090]| 0.1 9.0 0.085048 | 0.0028953 | 0.02832 | 0.000956
0.2]0.8] 025 [0.89]0.11 | 8.0909 | 0.1951212 | 0.0137196 | 0.0647443 | 0.0045523
0.310.710.428 |10.88|0.12|7.3333|0.3407905 | 0.0376196 | 0.1121899 | 0.0123846
0.410.6|0.666|0.87|0.13|6.6923 | 0.5396285 | 0.0846391 | 0.1749405 | 0.0274388
0.5(05| 1.0 [0.86|0.14|6.1428 | 0.8372093 | 0.1627907 | 0.2647128 | 0.0514454
0604 1.5 [0.84]0.16| 5.25 |1.2758618 | 0.3362072 | 0.3824288 | 0.1007752
0.7103]2.3330.83]0.17[4.8823 | 2.0151 |0.7424033 | 0.5384507 | 0.198375
0.810.2] 40 [0.82]0.18|4.5555| 3.505617 [ 1.9775303 | 0.7042884 | 0.3972914
0.9 0.1 9 0.810.19|4.2631 8 9 0.666666 0.75
KELEN- - MMA  (PBMA) -3
TUDOS
MMA
=IVl1 Y:dMl G= - _

e M, X/M“f dMy | dMz | g, 1)[/)5(%( PG G H@xPl | P F)
0.1 09 | 0.111 |0.84|0.16 | 5.25 0.074066 | 0.004114 0.018834 0.0010462
02| 0.8 0.25 10.83|0.17|4.8823 | 0.1710477 | 0.019736 0.433233 0.009987
0.3| 0.7 | 0428 | 0.82|0.18 | 4.5555 | 0.30050 0.054845 0.761112 0.137688
04| 0.6 | 0.666 |0.81]0.19|4.2631 | 0.478517 0.12533 0.1180587 0.0309169
05| 0.5 1.0 |0.79] 0.21 | 3.7619 | 0.734176 0.26582 | 0.1750434 | 0.0633772
06| 04 1.5 |0.78 | 0.22 | 3.5454 | 1.148143 0.52778 | 0.2576497 | 0.1184367
0.7 0.3 [2.333|0.77|0.23|3.3478 | 1.8211054 | 1.1951024 | 0.3554416 | 0.2331907
0.8 | 0.2 40 |0.76|0.24 | 3.1666 | 3.180714 3.277144 0.435382 0.4485815
09| 0.1 9.0 |0.75|0.25 3.0 7.2857 15.4285 0.376377 0.7970542
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BMA ST
M, M, at 30°C (Wt%)
mole/L mole/L IDT/C® CDT/C®
0.9 0.1 137 520 87
0.8 0.2 135 500 79
0.7 0.3 127 470 39
0.6 0.4 125 450 30
0.5 0.5 122 420 25
0.4 0.6 117 410 26
0.3 0.7 102 400 32
0.2 0.8 97 385 20
0.1 0.9 78 370 15
BMA MMA
M, M, at 30°C (Wt%)
mole/L mole/L IDT/C® CDT/C®
0.9 0.1 130 510 86
0.8 0.2 130 495 79
0.7 0.3 122 480 33
0.6 0.4 122 450 32
0.5 0.5 115 430 30
0.4 0.6 107 400 20
0.3 0.7 99 380 19
0.2 0.8 88 370 16
0.1 0.9 68 360 14
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ST (BMA) F, f 6

MMA (BMA) F, i 7
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