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Fig. 1 Reaction of CTPB with EPPO at 80°C
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Table 1 Apparent rate constants for the
reaction of propionic acid with a
excess of epichlorobydrin in the
presence of FeAA

Temp. Kobs. X 10°
°C) (min-YH
75 1.52
85 2.26
95 3.75
105 5.44
105 0.0328*

* Uncatalyzed reaction
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Fig. 3 Eflect of acetylacetone on the reaction
of propionic acid (0. 5M) with a excess
of epichlorohydrin in the presence of
FeAA (0.01M) at 85°C. Solvent;
Monochlorobenzene

o

05

Absorbance

"~

hul 1

Yo T o @ 5w
Wavelength(nm)

—— 1.25X10"*M in chloroform

—e— 2.50X 10~*M in propionic acid

Fig. 4 Absorption spectra of FeAA

Ll ko> FeAA ofliER, 7 ¥ F47¥ b~ (HAA
LEEE) ORERBE U e €4 VBEFETIRBG
% FeAA oA R MRBHBROWEIR Y &%
2eb¥ sk, FeAA ofifeMiz> X710
CEFT LD EERENS.

Fe(AAY* + CH,COOH —
Fe(AA%g%:OCgH, + HAA (3)
{1) + CH,COOH —
[Fe(AA)z(EOIf]OC:Hs)zJH 0

(nm) + CH—CH— —

N

(Fe(AA)(OCOC;H,);JH-CH,—CH— (5)
m  \o

(m) — C;H;COOCH,—CH—

(vl OH

* KRR &H (B L FeAA vk { Fe(AA), &
Lo



(+ isomer) + Fe(AA),OCOCH, (6)
LHBIOBROBBIISVWTROESSERN T
o TWd,
3-3 AURRUN-THE L FREAD APCO
e
e -T2 v Fy Uil FeAA figk
RIEIZBIZ 2 INFHABIUTHEX Y FOBEEY
RiwiioBRER 5 i Uiz, B8N Lonr
XA BIUTERXY FOBERIZZIF—%L, B
RERZIRLAEBD O,

)

~

~ [
T T T T

Concentration(equiy
~N

— I 1 I 1

o

1 2
Reaction timethr)

-A-; Epoxide

-O-; Carboxyl

Fig. 5 Concurrent change of cbncemmﬁon for
the reaction of propionic acid with

epichlorohydrin in the presence of
FeAA at 94°C
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Table 2 Physical properties of elastomers

obtained by the crosslinking reaction
of CTPB with EPPO in the presence

of FeAA
. Tensile .
(Epoxide) strength Elonogatnon M,
(Carboxyl) | (kg/cmt) (%)
1.1 8.4 270 45300
1.3 10.5 300 46500
1.5 i1 310 26600
1.7 {1.2 210 21700
2.0 7.9 140 19100
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The Crosslinking Reaction of Carboxyl-Terminated
Polybutadiene with Epoxy Compound

by K.Matsunaga and T.Yamashita

In order to investigate some characteristics of the crosslinking reaction of carboxyl-
terminated polybutadiene (CTPB) with multifunctional epoxide, ferric acetylacetonate-
catalyzed reaction between propionic acid and epichlorohydrin using as each model
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compound was studied. From the kinetic data and visible spectrum of catalyst in
propionic acid, ferric acetylacetonate-catalyzed reaction mechanism for the model
reaction was discussed. The reaction between two model compounds in the presence
of ammonium perchlorate was found to be accompanied by side reactions.

CTPB was cured with tris (2, 3-epoxypropoxy) phosphine oxide (EPPO) which is
trifunctional epoxide. Tensile strength and elongation at break of the resulting
elastomers were 7.9~11.2kg/cm?, 140~310%, respectively. EPPO, as a novel
crosslinking agent for CTPB, may be applicable to the manufacture of solid composite
propellant.

(Department of Applied Chemistry, Faculty of Engineering,
Toyo University; Kawagoe-shi, Saitama)
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