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Fig. 1 ESR spectra of the radicals observed in
the curing reaction of Epikote 828 with
PA.
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Fig. 2 Temperature dependence of the intensity of ESR spec-
trum observed in the curing reaction of Epikote
828/PA =85/15 mixture by weight
The intensity shows peak-to-peak height (arbitrary
unit) of the center peak of the triplet spectrum.
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Fig. 3 Change in the intensities of ESR spectra of the radicals observ-
ed with time in the curing reaction of Epikote 828/PA=90/10

mixture by weight.
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Fig. 4 Change in the intensities of ESR spectra of the radicals observ-
ed with time in the curing reaction of prkote 828/PA=85/15
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Fig. 8 IR spectra of TNP (a), Epikote 828 (b) and Epikote 828/PA=85/15 mix-
ture by weight cured at 70°C for 1 hr (c) and at 120°C for 1 hr (d)
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Fig. 7 Comparison of the curve at 90°C in Fig. 4 (2) with the curve obtained
by the plot of values (C,) calculated by the equation ( 4)

BHTCRELFSHAATHD,

FOMNDAHBFILIBED =+ e XOVRK

FIHRERTVI0, FRETFLHCHEER
LT3, o2 ADRERBE LTE, ik
BRI S BTB8), AEEFBHSEL LIS,
his EHOMinbit=tery FRED I o H A
#EEh?,

(3) ESR &£ — 7 BEEOTL, RO I{EEL= %
A X —it, 12~13, Skcal/mol TH ~ 7z, = DIl
i2=#¥ YROMBRGOEEL=+ 4 ¥ —iz—
815,

-

RBNERICHI Y, RRFRRERIOHERL

BYE RSV, S iR LT H
T %

(2

X R

1) FFHEER, RS, T3EX3K, 28, 374, 491
(1967)

2) MFFBE, Tk, 32, 278(1971) ; 34,
105(1973) : 35, 238(1974)

3) |8, “=£3 S8R, P.26(1977), BBAR

4) R. G. Bennett and A. Henglein, J. Chen. Phys.,
30, 1117(1959)

5) E. G. Rozantser, “Free Nitroxyl Radicals, 1970,

Plenum Press, New York
6) H. Lee and K. Neville, “Handbook of Epoxy
Resins”, P. 4—38(1967), McGraw-Hill Book
Company
7) K. Kawamura and S. Kimura, Bull. Chem. Soc.
Jpn., 59, 2991(1986)
8) Woig, “RAB|EEBERTE", 1973, =JLHRE
9) hEER, “FHARRA~<2 A, BEEHE,
1960, Bi{L&t
10) H.Dannenberg and W. R. Happ, Jr., Anal. Chem,
28, No. 1, 86(1956)
11) T. Urbanski, “Chemistry and Technology of Ex-
plosives”, Vol. 1, P. 175(1967)
12) G. B. Birrell, S. P. Van and O. H. Griffith, J.
Amer. Chem. Soc., 95, 2451(1973)
13) O. H. Griffith and A. S. Waggoner, Accounts
Chem. Res., 2, 20(1969)
14) G. P. Rabold, J. Polymer Sci., A—1, 7, 1203
(1969)
15) @, ¥, 16, No. 5, 417(1961)
16) #uF—, “HELE, T, P.769(1974) Wi X
FMREE
17) A#EHB, “fLFE L TH", 15, No. 8, 833(1962)

—190—

THKE



Stable Radicals Produced in the Curing Reaction of Epoxy Resin
with Picric Acid

by Kazuro KAWAMURA*

Stable radicals are produced in the curing reaction of epoxy resin (Epikote 828) with
picricacid(PA). ESR spectrum of the radicals shows asymmetric triplet of which hfs cons-
tant is about 20 G. The splitting structure of radicals shows that unpaired electrons cou-
ple with nitrogen nucleus and the motion of radicals is controlled in the curing system.

The time depedence of the intensity of ESR spectrum suggests that the radials are form-
ed in the reaction process of A—B (radicals)—C. The activation energy obtained from the
change in intensity of ESR spectrum against time at early stage of the curing reaction was
12—13.5kcal/mol in the temperature range 70—100TC

(*Department of Chemistry, The National Defense Academy,
Hashirimizu, Yokosuka 239)
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