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(Syntheses of Epoxy Resin Modified by Imide / Sulfone Groups
and Research of The Mechanismon Pyrolysis)
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A new type of epoxy resin which contained imide
group and sulfone in the main chain was synthesized.
The structure of the mew type of epoxy resin was
confirmed by elemeéntal analysis(EA) - infrared
spectroscopy (IR) *  and 1H-NMRand 13C-NMR
spectroscopies. In addition - compositions of the new

synthesized tmide epoxy resin {DIDE) .with three

curing agents. e g+ bis(3-aminophenyl}-
methylphosphine  oxide (BAMP) - 4-4'.
diaminodiphenyimethane  (DDM) - 4-4"-

diaminodiphenylsulfone (DDS) » were used for making
a comparisonof its curing reactivity - heat- and flame
tetardancy with that of Epon 823 and DEN 438. The
reactivity were measured by differential scanning
calorimetry(DSC). Through the evaluation of therrnal
gravimetric analysis(TGA) + those polymers which
were obtained through the curing reactions between the
new epoxy resin and three curing agents(BAMP
DDS - DDM) also demonstrated excellent thermal

properties.

In order to study the thermal degradstion of the imide
polymer structure at characterized temperature. The
cured polymer DIDE/DDS were heated at designed
temperature with time interval from Smin to 60 min
and the chemical change was evaluated by Fourer
transform infrared(FT-IR)
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& — . NN'+(4-4"-Diphenylsuifone)bis(trimeliitimide)
A Diimide-Diepoxide LK 9 #

C% )y H{ %} o(% ) Ni %}
Matesials

Tp~ Cale. FEap.  Cale.  Exp, Gale.  &xp.  cac.
Compourd 1 5935 80.6] 246 236 2665 2694 435 471
Compound @ 61.07 6103 342 339 001 2712 404 395

Compound I : NN {44 Diphenylsullone)bis(trimellirimide)
Compound T+ Ditmide-Dieg

# = :'H-NMR Data of DIDE

Type of Proton

a b ¢ d ¢ sromatic

Chenical
shifis(ppot 434 422 343 2.85 274 789-836




£ = :BC-NMR Data of DIDE &4+ DIDE/DDS £ 350C ¥ FTIR AR Fik 4k

']C?;:: Aliphstic Aromatic C:rbony] C:::’:::l FE o THE Ty | TS T(?-“))' Tt40)* | Te60)"
’ b o of ester of imide (em-1) :
graup | group 1788.2 [Imide C=0 1 088 1096 (122
Chemical 2l ao.61 | 45,54 1732 |Imide C=0 1.5 1.94 |1.75 {2.22
shifts(ppm) |OF [ 61| 4934[ 124141 | 16453 | 166.5) 1714.5[Carboxy C=0 15 |17 (.67 |24
. 1594.3|C=C or NH 0.64 [0.59 [0.67 (0.67
kv o R PTOA M 3 & MK 1295 |-CHay 036 1029 10 [0
T o ——(— — Residue (%) 1217.1|C=00C-O 032 (029 [0.25 [0
Materials mm,md"’(.c‘")“""‘ 1152.6 [In plane(Aromete) 079094 [092 [0.78
. ) WRTBR[HR[ORTOR|" 650C 1023.7|Epoxy C-O ] 0.29 1047 [|0.42 (022
DIDEE), BAMP | 3100|3780 [4313 15063 |67 £ 839.5 |OutplanclAromatic) 1 094 [0.88 |}
DENJIBAMP | 317.0 |30 [3000 [463.0 | 5830 0 733 6 |NH(Out of planc) 0.5 1053 (046 077
[EPONB2E. BAMP | 3708 [390.0 |4060 |413.0 470 Jal60] 229 :
[DIDEGKDDS | 3875 4350 [475.0 |528.1 |606.0 %0
GEN 438-DDS 30¢ {3900 403 T 145 14300 461 0 3.5
EPONREDDS | 3925 [401.8 4085 [4143 [4198 4268 160 . . . :
DIDE(S)IDDM | 3060 3625 [425.0 [490.0 [528.1 [307.0 | 4495 % :DIDEDDS & 400C T &9 FIIR R F L F A
IDEN 433DDM | 355.7 [352.0 |395.0 | %080 [4350 J473.0 | 368 Y ) - - -
EPONBZEDDM | 3708 [1384.0 |350.0 [3940 |401.0 [412.0 FEX) (cm-1) THEL T()" | T(5)" {T(203" [T(40)" | T(60)
1788.2 |Imide C=0 1.18 |1 2 1.45
1732 |{Imide C=0O 1.53 {15 % 1.82
EDT : hnitial decomposition temporature of palymer. 1714.5|Carboxy C=0 1.24 1129 |12 113
1295 |-CH2-® 0 0 [i] {
1217.11C=00Q C-O aQ 4] 4] 1
A5 SHBMET R PTOAY M ERXUE 11526 |7 planeAronuate) 091 _[038_[095_]0.55
Materias | OT T““"“:ﬂ'!";;]:;“gjﬂm Residue (%) 10237 {Epoxy C-O 047 [025 (033 |0
o [T% T T 945.4 029 [0.46 (042 |0.36
Cut plane{ Aromatc
IDIDE(S)- BAMP  [295.0 2.5 [451.0 [505.5 [557.0 5704 5] 839.5 ? 112 1125 [1.67 1136
DEN 438.BAMP [320  |361.4 |388.8 [4216 |479.2 15254 | 323 733.6 132 1.58 [192 |15
EPONEIE BAMY |3141  [384.0 |397.2 |407.6 |Ar85 1402 | 415
DIDE(S)-DDS 3750 [450.0 [ 5203 |351.0 |564.1 [373.0 0

[BEN 4305 [%32 (3807 (99,1 (4159 (4306 |5031 {3

ED0s [36.3 |97 4074 H4071 |4143 [43T4 (]
DID%S)-DDM 7635 |325.0 [4043 [464.0 |543.0 5750 [
DENETDDM __[356.6 (37530 | 3915 (4157 |41 5020 | 48
EPON®ZE.DDM |365.1  [372.6 |380.3 |367.7 |393.3 |41l 3 0

PDIT : Initial decompasition temperatice of polymes.

o :DIDE/DDS & 140°C 17TAC R EHE & T FT-IR 4

T A R O S S B
RALFRR N . -
Curing Temp. |Postcure Temp.
% -3 THEE
(cm-1) 140C 174°C
2930  |Aliph CH 0.43 0.11
17882 |Imide C=C 121 1.21
1732 |imideC=0 214 1.23
17145 [Carboxy C~0 1.43 1.29
15943 |C=Cor 1.36 1.36
1255 |-CHZy 0.57 0.57
12171 [C=00C-0 0.57 0.43 T
1152.6 [In plane(Arormtic) 0.86 0.43 Llj
1023.7 [Epoxy C-O 043 G329 n L
839.5 Ot plane (Arctnatic) 1.07 1.14 _T% = = L T ¥ L] TR
7289 INH(Owt of plane) 0.64 1.71 res oS
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