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at absorption zones of different complexes), some
conclusions concerning the kinetics of different
complexes formation may be reached.

Spectroscopic examination of the emitted light
were also performed, using a spectrograph, which
analyses the outgoing beam of light. A similar tech-
nique has also been adopted from time to time in
absorption measurements. For that purpose the
gource of light (tungsten bulb, flash burner, ete.) is
provided to be installed in the irradiation chamber.

A recent application of tho devico deseribed here
is the illumination of certain solutions with high-
intensity filtored or monochromatic light (visible,
ultra-violet) of the y-irradiated sample. By using this
technique some interesting effects have been observed.
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pH Effects in the Radiolysis of Aquo-
Organic Systems

RECENT studies of pH effects in the radiolysis of
aqueous solutions have demonstrated the existence of
two types of reducing species in irradiated water.
The indications are that these species correspond to
the solvated electron, H,O-, and the H atom?!:=2.
Hayon and Weiss have proposed that the marked pH
dependence of hydrogen yields in the radiolysis of
air-free solutions of organic compounds is consistent

with:
H,0—~~—>H,0% + ¢ (1)
e + H,0——H,0~ (2)
H+ + H,O0—H + H,0 (3)
H+RH—>H, + R (4)
where (3) and hence (4) become less important at the

higher pH values as competing reactions lead to
removal of H,0- through:

2H,0-——H, + 20H-
or through capture by solute, for example:
H,0- + RCl—H,0 + ClI- + R (6)

Now, in the radiolysis of air-free formic acid
solutions, the yield not only of hydrogen but also of
carbon dioxide decreascs with increasing pH, and the
yield of carbon dioxide becomes essentially zero at pH
7 and above®. This latter phenomenon has been
interpreted elsewhere? in terms of an effect of pIT on
the relative rates of the two reactions:

2 COOH- >HCOOH + CO, (7)
2 COOH—(COOH), (Ta)

Allan and Scholes?, on the other hand, have recently
proposed that carbon dioxide is produced under all
conditions of pH (through an unspecified mechanism),
and that it is afterwards removed through a back
reaction between carbonate and tho solvated electron

H,0- + H,C0,—COOH + OH- + H,0 (8)
followed by 7a or the equivalent. Although carbon

dioxide in aqueous solution is known to be reduced to
formic snd(or) oxalic acid under various conditions

(5)
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of radiolysis®$, there is a question as to whether or
not reaction 8 could account for the fact that the
‘steady-state’ concentration of carbonate in alkaline
formate solutions is essentially zero®. To obtain
information on this point, we have investigated the
products labelled with carbon-14 formed in the
y-ray radiolysis of the systems (I) 0-1 M HCOONa~
0-01 M NaH¥CO, (II) 0-1 M H“COONa-0-01 M
NaHCO,.

The radiometric and analytical techniques were
those developed in an earlier radiation-chemical study
of aqueous formic acid solutions labelled with car-
bon-14 (ref. 4). Both H¥COOH and (“COOH), wero
determined because of the possibility of the step:

HCOOH + “COOH——COOH + H“COOH

At a dose of 9 x 10 eV./ml, we obtained with
solution (I) the values G(H*COOH) ~ 0-14,
G(**COOH); ~ 0-01. Solution (IT) undor tho same
conditions of irradiation gave G(“*COOH), ~ 1-5.
It is concluded, therefore, that the reductive reaction
(8) is relatively unimportant even at carbonate con-
centrations as high as one-tenth that of the formic
acid. Presumably, the solvated electron is removed
in alkaline formic acid solutions through reaction (5).
In this connexion it is of interest to note that a
reaction mechanistn formally equivalent to the
sequence (1) to (5) can be derived on the assump-
tion that the electron formed in step (1) undergoes
dissociative capture to yield the hydride ion:

H,0 + e—>H- + OH (2a)

The appearance of H- at an clectron-impact potential
of 56 eV. has been associated by Laidler’ with a
ropulsive state of the H,O- molecule ion. Factors
influencing the relative yields of processes 2 and 2a
have been treated by Magee and Burton®,

Disposition of H- may be formulated in terms of
the competing steps:

H- + H,0—H, + OH-
H- + H,0+ >H + H,0

Reaction (5a) has recently been identified experi-
mentally in electron-impact studies of Muschlitz and
Bailey®. The proposal that H atoms could be liber-
ated in the bulk of the solution through step (3a) is
predicated on the hypothesis that electron transfer in
aqueous solution may occur at large separations?®.
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