
'EFFECT OF CRYSTALLINE CONDITION ON THE RADIOLYSIS

OF SOLID SUCCINIC ACID"

Tetsuo Miyazaki, Leonardo G. de Andrade e Silva and

Lizete Fernandes

PUBLICAÇÃO IEA 448
COUR-ARQ 69

DEZEMBRO/1976



PUBL. I EA 448 DEZEMBRO/1976

COUR-ARQ 68

"EFFECT OF CRYSTALLINE CONDITION ON THE RADIOLYSIS

OF SOLID SUCCINIC ACID"

Tttsuo Miyazaki, Leonardo G. de Andrade e Silva and

Lizete Fernandes

CFvTRO DE OPERAÇÃO E UTILIZAÇÃO DO REATOR DE PESQUISA - IEAR-1

(Área de Radioquímica)

INSTITUTO DE ENERGIA ATÔMICA

SAO PAULO - BRASIL

APROVADO PARA PUBLICAÇÃO EM JULHO/1076



CONSELHO DELIBERATIVO

Eng? Hélcio Modesto d* Costa

Eng? Ivano Humbert Marcheti

Prol. Admar Cervellini

Prol. Sérgio MaKartnhat da Olivaira

Or. Klaus Reinach

Or. Roberto O'Utra Vaz

SUPERINTENDENTE

Prof. Dr. Rõmulo Ribeiro Pieroni

INSTITUTO DE ENERGIA ATÔMICA

Caixa Postal 11.049 (Pinheiros)

Cidade Universitária "Armando de Saltes Oliveira"

SAO PAULO - BRASIL

NOTA: Este trabalho foi con'erido pelo autor depoii de composto e »UB redação está conforme o original, sem qualquer
correção nu mudança.



"EFFECT OF CRYSTALLINE CONDITION ON THE RADIOLYSIS

OF SOLID SUCCINIC ACID"

Tetsuo Miyazafci1*1. Leonardo G. «Je Andrade e Silva1 '*1 and

Lizete Fernandes1**1

ABSTRACT

Gaseous products in the rackolysis of solid succinic acid have bttn measurad by the revised analytical method
proposed recently (Int J Radial Phys Chem, 1974, 6, 271) GICO + H2) from powder is much higher than that from
the single crystal and decreases with an increase of do», niggesting that CO and/or H j are produced at some active
sites in the crystal On the contrary, G(COj) is not affected by the crystalline condition and the dose, suggesting that
CO] is produced homogeneously in the crystal

INTRODUCTION

Radiolysis of solid succinic acid have been studied by several investigators'1"5'. Gaseous

products are CO2, CO, and H 2 . Miyazaki et a l . ' 3 " 4 ' found that G(CO + Hj) from a powdered sample is

much higher than the yield from a single crystal, while G(CO2) is independent of the crystalline

condition. They considered that CO and/or H3 are formed at some active sites, such as the surface and

defects, in the crystal.

Recently Bartonicek et a l . ' 2 ' have made a comment upon this observation. They did not find

any difference on GICO + Hj) between the powder and the single crystal. It was mentioned that

Miyazaki et a l .1 3 "4 ' used a wrong technique for releasing gases from the irradiated sample: they melted

the sample at 185°C, a temperature at which thermal decomposition could possibly occur Carton icek et

al. proposed another technique of sample sublimation in vacuo at 150°C.

In this study we have reexamined the radiolysis of solid succinic acid by using the analytical

method proposed by Bartoo^Lek et a l ' 2 ' and confirmed the previous observation of Miyazaki etartoo^Lek

EXPERIMENTAL

The succinic acid, supplied by the J T. Baker Co. with a purity of more than 99.6%, was

recrystallized from aqueous solution. The acid was in the form of a single crystal 0.5 - 1.0 cm long. The

single crystal was ground into powder with an agate mortar.
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After the samples of the single crystal or the powder had been degassed for more than 3 hours

on a vaccum line, they were irradiated at room temperature with 7-rays from Co-60 of 9000 curies at a

dose rate of 3.4 x 101 9 eV/g hr.

The gases from the irradiated samples were released by sample sublimation in vacuo at

150 ± 4°C. The gaseous products (mixture of CO and H2) not condensable at the temperature of liquid

nitrogen were analyzed by a gas burette connected to a Tepler pump and a cupric oxide furnace kept at

240°C, while another gaseous product <CO2) not condensable at the temperature of dry ice was

measured by means of the gas burette alone.

RESULTS AND DISCUSSION

The dependence of gaseous products on the dose is shown in Figure 1. The yields of CO + H2

from the powdered samples are clearly much higher than those from the single crystals. Since we have

adopted the analytical procedure proposed by Barton icek et a l . ( 2 ) , the possibility of thermal

decomposition can be omitted. The blank test shows that the formation of CO and H, from

nonirradiated sample during the analytical process can be neglected. Therefore, the difference in the

amounts of CO + H3 between the powder and the single crystal represents the difference of the yields in

the radiolysis and confirms the previous results obtained by Miyazaki et a l . ( 3 - 4 > G(CO + H2) at the dose

of 5.5 x 102 0 eV/g are 0.81 and 0.28 for the powder and the single crystal respectively, which are

approximately the same values as those reported previously (0.92 and 0.24 for the powder and the

single crystal respectively) ( 3 > It is noted that G(CO + H }) obtained by Bartonicek et al. are

0.15~0.38 l 2 ) and 0 6 3 ( 1 ) , suggesting that G(C0 + H2) may depend upon the experimental conditions

even in their experiments.

Present values from the powder are higher than those of Ref.'2'. One important difference

between the two groups is that Barton icek et al. made the powder by the recrystallization, while we

made the powder by using an agate mortar. They kept the sample at 100°C after they obtained the

powder. If CO and Hj are produced at the special reaction sites, such as the active surface and defects,

in the solid succinic acid, it may be probable that the process of the preparation of the powder may

influence the yields of CO and H2 . The rate of production of CO + H3 decreases gradually with an

increase in the dose (Figure 1). If it is supposed that CO and Ha are produced at special active sites of

the crystal, the sites may be gradually consumed with an increase in the dose, resulting in a decrease in

the rate of the formation of CO + H j .

On the contrary, COj is formed linearly with an increase in the dose. G(COj) are 3.9 and 3.7

for the powder and the single crystal, respectively. Thise values are consistent with the reported values

by several investigators'1'6'. It is conceivable that COj is produced homogeneously in the crystal.

Further study on the formation of CO and H3 are now in progress.
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Figure 1 - Yield of gaseous product» in the radiolysis of solid succinic acid at room temperature

against the total dose.

A : Yields of CO + H 3 from the powder.

A : Yields of CO + H 3 from the single crystal.

O : Yields of COj from the powder.

• : Yields of CO] from the tingle crystal.



RESUMO

Oi produtos gasosos na radiolise do ácido succínico tâm sido mtdkJo» paio método analítico proposto
racantamanta (Int J Radiat Phys. Cham., 6,271,1974). 0 valor da GICO + H2) das amostrai am pó é muito maior
qua o dai amostras na forma da cristal a dacreice com o aumento da dosa, indicando qua CO a/ou Hj são produzidos
«m alguns sítios ativos no cristal Ao contrario, o valor da G(CO2). não é afetado pala forma cristalina a nem pela dose,
indicando que COj é produzido homogeneamente no cristal
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