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COBALTIC 10n has got sufficiently large redox poten-
tial and in its complexes it undergoes both photoredox
and photoaquation processes by light absorption.
Photodecomposition of a number of complexes has
been studied by Adamson'. Potassium trisoxalato-
cobaltate (111} compiex has been reported to possess a
redox quantum yield of 0.25 at a wavelength of
A =365 nm*. A different value was also reported by
Copestake and Uri®, who haw: also studied the photo-
decomposition of Co(Ox)s". Phomaquation reaction
was not reported® in the case of Co(Ox)s. Potassium
trisoxalatocobaltate (lll) was used as a photoinitiator
for mcthyl methacrylate®, acrylamide®, and acryloni-
trile’ pnlymcnzat ion and also as a thermal Initiator by
Biswas ef ai®. We present the results of photopolymer-
izaton of N,N'-methylene bisacrylamide initiated by
potassium trisoxalatocobaltate (I111) at A =365 nm in
aqueous perchloric acid medium at 30°C. N.N’-
methylene bisacrylamide 1s chosen for the study to
observe the effect of substitution on amido ‘'nmitrogen’
of acrylamide unit. The second acrylamide unit would
be present as pendent group along the polymer chain
and hence the polymer should have unsaturation. The
symmetrical structure leads to resonance stabilization
of the radweal. CHL > NH-CO-CH-CH:R (where R
= the fautiating radical) which nmay duu.tu the rate
The complex was prepared as reported”. The prim-
ary oxalate radical for initiation of polymenzatmn
was obtained by the photodissociation of Co(C:04)5
complex at A =365 nm. Since oxalate anion is a

strongly chelating ligand, photoaquation will not
occur in the complex during irradiation. The rate of
monomer disappearance, -d[ M]/d¢ was determined
gravimetrically as the polymer precipitated, the rate of
complex disappearance, ~d[ C'}/ds spectrocalorimetri-
cally by measuring its absorptioh at 420 nm and the
light intensity, /, by ferrioxalate actinometry™®,

We summarise below the results of photopolymeri-
zation of N,N’-methylene bisacrylamide initiated by
potassium trisoxalatocobaltate (III) complex at
A =365 nm in aqueous perchloric acid medium. (1.)
The steady state was attained in 40 min. and all the
experiments were conducted at this time interval. (2.)
The presence of dissolved oxygen in the system caused
long induction périods. (3.) The reaction was photo-
chemical in nature under deaerated conditions since
no thermal polymerization occurred upto 40° C for a
period of over 12 hr (4) -d| M}/dr was proportional
to [A1], [C]"? and [1]°® (figure 1). (5.) The depend-
ence of the rate of monomer disappearance on the first
power of monomer concentration was valid below
2 X107 mol/l. When the monomer concentrations
above 2 X 107“ mol/l were used, the rate of monomer
disappearance ¢xhibited a decreasing trend as shown
in figure 1, Plot A. (6.) The dependence of the rate of
monomer disappearance on the square root of com-
plex concentration was valid below 1.2 X107 mol/l.
Beyond this concentration of complex, the rate of
monomer disappearance also showed a decreasing
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Figure 1. Rate of monomerdisappearance va A, mon-
omer concentration, B. square root ol complex con-
centration, C. light imtcasity.
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trend as shown in figurc 1, Plot B.(7.) The dependence
of -d{ M}/ d: on[1}"* may be due to practical limita-
tions. Hsiachen'' observed a light intensity depend-
ence of 0.4, in the study of photopolymerization of
acrylamde in ethylene glycol sensitized by thiazine
dyes with triethanolamine. (8.) -d[ Cl/ d7 was directly
proportional to the first power of [C] and [/].

The following reaction scheme prima facic may
account for the experimental observation.

. hy 3-

CO(C204)3 ] - CO(C204)3 *
£

LCr*

C —_
LC] Ka

Co(C204)3 * was the excited complex and k4, the rate
constant for the dark back reaction of the excited

complex.
Co(C204)5* kr Co(Ox)f +0Ox™ (Ox =C; Oy)

Co(Cz0:8 +0x k_Co® + 3 0x* +2 CO;

IIIIIIIIIIIIIIIIIIIIIIIIIII

Assuming the steady state conditions for free radicals,
the following rate expressions are derived,.

k. k. k. 1 ¥
MY dr = —& —L—= M
qCY di=—2 (e
§= :
k,+ k

We have noticed that the rate of monomer disappear-
ance, -d[ M]/d: and the rate of complex disap-
pearnace, -d[C]/d¢ increased with increasing

hydrogen ion concentration. This might be explained
by considering protonation of one of the oxalato
ligands in Co{Ox)3™ followed by the production of

. .« g . 12
hydrogen atoms 1n acidic solutions ™.

0O
O—'C# - G"“Cfo
|

L S o —= Cd% 2C0+ H
0=C .=
\ 0=C{
OH OH
— CO— CH—CH, R
/NH 2

H

These hydrogen atoms account for the increased
rate of polymerization. Our observations in this
regard coincide with that of Shaik Mahaboob et al’.
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USING TRIETHYL BENZYL AMMONIUM
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PINKEY, P. K. JAIN AND 8. K. GROVER
Department of Chemistry, University of Delhi,
Dethi 110 807, India.

BASE catalysed condensation' of appropriate accto-
phenones and benzaldehydes in agueous cthanolic
medium has been most commonly adopted for obtain-
ing chalcones of desired substitution patterns, though
there are other methods available for their prepara-
tion?, largely because of the simplicity of this method
and ready accessibility of starting mategtals with a
wide variety of substitution patterns, Benzaldehydes
are normally taken in slight excess, to make up tor
their consumption by the accompanying Cannizsaro
reaction, during the course of condensation.



