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RADIOLYSIS OF AQUEOUS SOLUT[ON OF CYANIDE ION
- IL THE DETERMINATION OF THE YIELDS OF
RADIOLYTIC, PRODUCTS OF K!4CN
SOLUTIONS BY PAPER CHROMATOGRAPHY

QI SHENGCHU  SHEN QINZHANG WU JILAN

(Department of Technical Physics, Peking University)

ABSTRACT

The radiolytic procucis romled by, gamma irradiation of aerated K '“CN solutions
at pH 10.27 are separaied by descendmg paper chromatography with n-butanol-acetic
acid-water (4:1:5) as developer and elght products are obtained. The decomposition of the
main products during paper chromatography is inhibited by a carrier technique. Cabonate
is also found in the irradi_ated,systems with G (CO%‘) value of 0.33 which ‘is independent
of the concentration of oxygen dissolved. With the curve of H,O, concentration versus
dose to indicate the variation of oxygen cbpcehtratioxi during irradiation, the yields of the
radiolytic products in relation to oxygen concentration are determined. When the solution
is saturated with ordinary air, the G values found by paper ohromatography are as follows;
R;=0, G(—CN-)=0.17; R,=0.1 (glycine);" G(—CN")=0.06; R,=0.21, G(—CN-)=0.08;
R;=0.38 (cyanate), G(—CN™)=0.06; R;= 0.51 (formamlde) G( CN7)=0.07; R;=0.67,
- G (=CN7)=0.03; R;=0.75 (formaldehyde), (—CN7)=0.08; R;=0.84, G (—CN7)=0.05.

The G values of rad1olytlc products in the absence of oxygen, ont the other hand, are
as follows:
Ri=0, G(—CN™)=0.17; Ry=0.1 (glycine), G(—CN7)=0.51; R;=0.21, G(—CN™)=0.83;
R;=0.38 (cyanate), G(—CN~)=0.55; R;=0.51 (formamide), G(—CN7)=0.93; R;=0.67,
G(—CN7)=0.03; R;=0.75 (formaldehyde), G (—CN7)=0.11; R;=0.84, G (—CN™)=0.04.

The fact that the ratio of G (CNO™) to G (HCONH,) is about 1:1 in the solution sa-
turated .with ordinary air and about 1:1.7 in the absence of oxygen, indicates that besides
the reaction 2-CONH,—>HCNO-+HCONH,, the following reactions may have taken
place in the absence‘ of oxygen, H,CN + ‘CONH,—>HCN +HCONH,, H,CN + ‘CONH,
+H,0—>2HCONH,. o '

Key words Radiolysis of cyanide, Paper chromatography, Effect of oxygen, Formation

of glycine, formamide and cyanate.



