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RADIOLYSIS OF AQUEOUS SOLUTION OF CYANIDE ION
Investigating the Mechanism of the formation of the
Radiolytic Products by Using Formate as Radical Scavenger

Qi Shengchu Shen Qinzhang He Yongke  Wu Jilan
(Department of Technical Physics Peking University, Peking, China)

ABSTRACT

The radiolysis of the dilute aqueous solution of cyanide ion in N,-containing system
has been investigated. The yields of the main radiolytic products are as follows:
G(glycine)=0.37, G(product of R;=0.14)=0.15
G{(product of R;=0.21)=0.62 G(product of Rg=0.25)=0.34
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G(urea)=0.11; G(cyanate)=0. 39,
G(formamide)=1.0, G(formaldehyde) =0.08,
and G(carbonate)=0.09,
It may be considered that urea can be formed by the following reaction
HCNO + NH,—> CO(NH,), (1)
in this case, G(CNO") equals 0.50.

The Main radiolytic products under O,-lacking conditions also has been investigated.

The experimental results and kinetic calculations show that cyanate and formamide can

be formed not only by the disproportionative reaction (3).

2CONH,—> HCNO + HCONH, (3)

but also by the reactions (9) and (11)
H,CN + +CONH,—> HCNO + H,CNH (9)
HCN- + «CONH,—> HCONH, + CN~ (11)

where H,CN and HCN-~ radicals were formed by the reactions of H atom and hydrated
_electron with HCN.

The contributed G(CNO~) values ate 0.36 and 0.14 for the reactions (3) and (9)
respectively. The presented G(HCONH,) values from the reactions (3) and (11) are 0.36
and 0.64, separately. The rate constants have been determined: Konincos~=3.2x10°
M~lsec™! from the variations of G values of cyanate versus formate concentrations and
2.8x10°M'sec™! from that of formamide, By wusing ethanol as scavenger, Kou.,csusoH
value has been determined, which is equal to 1.7 x10°M™'sec™!, All the values agree
well with the published data. The exprimental resuit also show that the formation of
glycine is related to hydrated electron and the formaldehyde is formed by spur reaction.

The unknown (R;=0.21) seems to be related to the intermediate product formed
by the reaction of hydrated electron with HCN. From the material balance, estimated

G _cn~', value is equal to 4.5, which is consistent with the experimental value 4.3+0.3;

KEYWORDS

Radiolysis of aqueous KCN solution; Formate radical scavehger;
Formation of glycine; Formation of formamide; Formation of cyanate:



