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Table 1. Nitro-compounds used as curing agent

Functional mp (°C)
Compound
group observed in literature
Picric acid (PA) 121.5~122.5 122.5
2, 4, 6-Trinitroresorcinalol (TNR) 175 175.5
—NO: 2, 6-Dinitrophenol (DNP) 63-63.8 63~64
—OH 2, 4-Dinitrophenol ( » ) 113 13
p-Nitrophenol 114~115 114
o-Nitrophenol 43~45 4.9
1, 3, 5-Trinitrobenzene (TNB) 122~123 122
2,4, 6-Trinitrotoluene (TNT) 79.6 80.7
2,4, 6-Trinitroanisole (TNA) 67.2 67~68
Picryl chloride (PC) 80~81 81.5~83
Ammonium picrate (NH,;-PA) - -
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Table 2. Stracture of the main component of cach commercial monomer used

(1) 2828 : Diglycidyl ether of bisphenol A, n=0.2, E.E.W. =185~192.*

_ CH, —
—_— | ——
CH,—L}H—CH,—O—‘—<_>—C—(_ ~0—CH;—CH—CH,—~0-~
No - cli, OH ~'n
c?,
—C— —0—CH,—CH—CH,
Ot T-e-onecny
3

(2) 2871 : Diglycidyl ester of linoleic dimer acid. E.E.W.=390~470.
CH,—CH—CH,—0—C—(CH:);—CH

No/ o HE CH—(CH;)—C—0~CH,—CH—CH,
5 - No/
HC CH—CH,—CH=Cl—(CH,),—CH,
\HCZ(CH,)s—CH,

(3) 2812 : Triglycidyl ether of glycerol. E.E.W.=140~160.
H.C—0—CH,—CH—CH;
{ No”

HC —0~CH,—CH—CH,
| No”

H.C—0—CH,—CH—CH, -
No”

* E.E.W. =Epoxy equivalent weight.
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Table 3. Curing times of Epikotes with
PA and TNR (at room temperature)

Wi % of PA_ T TNR
Epikote] curing| Curing time Curing time
agent | (approximate) | (approximate)
lg rzaodcure 3 xys
ays 1
‘ 88| 5 | day 12 hours
R , 20 12 hours 12 hours
(a): 2815PA=85/15 P o | month
(b): 2812/PA=90/10 sai5| 10| no cure 2 days
. . .15 1 day 12 hours
Photo. 1. View of cured resin. Y20 12 hours 12 hours
F2%B, EmPAL TNR & 0Ll kb his, ] 3 3 days 3 days
£828i%f L TPA=5%, 2815iz%fLTPA=5%, 10% 2871 it . .
TREEIEZ 53, —§ TNR TRRzhbolic 20 » o
bEHESE T 58, TNR oFfbies PA IZk LTHE 5 15minutes {0minutes
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(2) 2871 DEIEE 3, LBl TEHEoS i tAms, PA b

2871 (#2-(2)) PALBVIXTNRORAIZLY, BVRTNRORA%OEMDIC X 2T, BT L H
FERB & & bk L HER b oLy, B DIRIRIZERA E2ERTE Hhizvy,
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Table 4. Some Properties of resins cured with PA or TNR

Eoik V}’:t% of] Cured Resin Eolor after Solubilityfin
pikote | Curing 1 T eating at acetone after
agent Color Solubiity g“ﬁg};!g”',h,_ 100°C, thr. | heatingat 100°C, ihr.
PA  20; deep red - no orange -
828 TNR 20, brown - L4 yellowish orange -
PA  20{ deep red - no orange -
~ #815 R 20| brown - ” yellowish orange -
2871 PA 20, orange ++ fusible reddish brown +
m 20| yellowish orange + almost fusible | deep brown -
PA 20 yellowish orange, - no orange —
&812 TNR 20: yellowish orange, - 2 orange -

— : almost insoluble, 4+ : almost soluble,
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+ < : perfectly soluble
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Fig. 1. Relation of density (#), burning velocity
(V) and mass burning velocity (#V) of
composite to particle size of NH,CIO,.
The composite used are illustrated in this
figure,
TTA (Triethylene tetramine, NH,(C.H,NH), C.H,
NH;) Z#AiL, TTA ¢ PA #B{tHE LABED
NHCIO—2815 RAFR Iz v TRE P O & ok
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Ratio of NH4CIQ, to bindor
Relation of density (#), burning velocity
(V) and mass burning velocity (#V) of
composite to mixtureatio. The composite
used are illustrated in this figure. Particle
size of NH‘C]O‘= —100~+ 150mesh.

Fig. 2.

(®)

®

(a):NH,CIO,(—100~ +150mesh) 80 Parts
2815/PA=80/20 20 Parts
(b): Pb(NO;);(— 100~ 4 150mesh) 80 Parts
£815/PA =80/20 20 Parts

Photo. 2. Photographs of flame presented at
burning of two kinds of composite.
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Curing of Epoxy Monomer with Picric Acid or 2,4, 6-Trinitroresorcinol

at Room Temperature

by Y. Nomura and K. Kawamura

A reactivity of aromatic nitrocompound containing OH group seems to be im-
proved with increase in number of NO; group which has a strong electron-attracting

nature.
epoxy monomer has been made.

An attempt to examine the reactivity between aromatic nitrocompound and
The nitrocompounds and epoxy monomers, used

here, are listed on Tables 1 and 2, respectively.
It was found that trinitrocompound such as PA or TNR served as a sole curing

agent at room temperature (Tables 3 and 4, Photo. 1).

The reactions of Epikote

2812 with PA and TNR progressed during short courses of time and the temperature
of the reactive mixtures increased extremely., While, in every case of another three
monomers, the reaction progressed during a long course of time with a negligible increase

in temperature of the reactive mixture.

In the curing of Epikote #815 with PA, a

satisfactorily cured resin could be produced. The curing system of £815/PA=80/20 was
preliminaily tested as a binder of composite propellant (Photo. 2, Figs. 1 and 2).
(Department of Chemistry, Defense Academy, Yokosuka)
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