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Abstract : Epoxy resins were synthesized by the addition reaction of epichlorohydrin (ECH) to 3,3~
and 4,4’-diaminodipheny] sulfone (DDS) in 1 : 1 ethanol/water mixture followed by the dehydrochio-
rination of the adducts with 50% -NaOH. The spectroscopic and liquid chromatograpic characteriza-
tion of the adducts showed that 3,3'-DDS goes into the addition reaction more complete and contains
less imino protons remaining unreacted than 4,4"-DDS. The higher content of the unreacted -NH-
protons of the 4,4-DDS/ECH adducts gave rise to higher molecular weight epoxy resins than 3,3"-

DDS. These results are discussed in connection with the difference in molecular structure between
3,3-DDS and 44'-DDS.
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Fig. 1. HPLC chromatograms of 3,3-DDS/ECH addu-
cts. The numbers denote the reaction time.
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Table 1. Peak Intensities of HPLC Chromatograms of
3,3 -DDS/ECH Adducts Sampled at Various Reaction
Time Intervals

Sampling Time, hr

Retention Time 05 1 3 7

3.28 min 59.08 6893 100 100
349 3059 2429 - -
3.90 512 678 — -
4.14 498 — - -
4.80 023 - - -

10 9 8 7 6 5 4 3 2 1 0

Fig. 2. 'H-NMR spectrum of 3,3-DDS/ECH adduct
obtained after reacted for 7 hr.
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Fig. 3. HPLC chromatograms of 4,4-DDS/ECH addu-
cts. The numbers denote the reaction time.

Table 2. Peak Intensities of HPLC Chromatograms of
4,4-DDS/ECH Adducts Sampled at Various Time
Intervals

Sampling Time, hr

Retention Time q 3 3 13

3.37 min 0 3154 46.03 4951
3.54 6385 51.54 5396 5049
3,78 389 1357 - -
4.05 657 284 - -
441 048 - - -
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Fig. 5. IR spectrum of the 3,3-DDS epoxy resin.
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Fig. 6. IR spectrum of the 4,4"-DDS epoxy resin.
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Fig. 8. 'H-NMR spectrum of the 44"-DDS epoxy re-
sin.
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Table 3. Values of Mn EEW and -NH- Proton Con-
tent of DDS Epoxy Resins and -NH- Proton Content
of DDS/ECH Adducts

33" 44'-

Value Unit DDS DDS Note
Mn g/mol 418 556 Monomer : 468
EEW g/equiv. 118 163 Monomer : 117
NH Proton mol/2 mol 0.13 0.11
Content, phenylene
Resin

NH Proton mol/2 mol 0.12 0.26
Content, ECH phenylene
Adduct
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