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Abstarct: Radiolytic degradation of aqueous oxalic and formic acid solution (1x102 M) at their various
ratios under the y-irradiation was investigated. With the increasing absorbed dose the total amount of
organic substances decreases, and in the case of dominated concentration of oxalic acid, the rate of COD
reduction is greater than in the case of converting formic acid concentrations. The initial radiation-
chemical yields of H,O, were calculated. The acidity of the solution is decreases with increasing adsorbed
dose for all systems.
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1. Introduction

Formic and oxalic acid are widely used in radiochemical technologies of processing
waste nuclear technology, as a result occur large quantities of liquid radioactive waste [3, 6].
Liquid wastes are very radioactive and continue to emit large amounts of heat. In addition, a
mixture of organic and inorganic acids in the wastewaters from industrial enterprises is observed.
Formic and oxalic acid is one of these components.

Radiolysis of formic and oxalic acid was investigated in [1-5]. But a comparative study of
a mixture of these acids as a waste of nuclear technology has not been sufficiently studied.
Therefore, it is of interest to study the radiolysis of aqueous solutions of these acids and their
mixtures.

In this study radiolytic degradation of aqueous oxalic and formic acid solution (1x1072 M)
at their various ratios under the y-irradiation was investigated.

Purpose of this work is to study kinetic regularities of aqueous solutions of formic and
oxalic acid and their mixtures at different absorbed doses and different ratios of initial
concentrations.

2. Methodology

The solutions were irradiated with y-irradiation from the ®Co isotope, under static
conditions, in glass ampules at room temperature. Solutions (1x102M) were irradiated at
different absorbed doses (2-80 kGy) and at different ratios of initial concentration - 1: 7 (5 ml
formic + 35 ml oxalic acid); 1: 1 (20 ml formic + 20 ml oxalic acid), 7: 1 (35 ml formic + 5 ml
oxalic acid). The total vial volume is 12 ml and 5 ml solution into each vial was poured.

The dose rate was determined by the ferrosulfate dosimetry and was 0.2-0.16 Gyl/s.
Chemical oxygen demand (COD) and concentration of hydrogen peroxide were determined by
the standard method with the titrimetric method [7,8]. The pH was measured by PHS-25.

3. Results and discussion

The kinetics of the COD change on depending absorbed dose in the radiolysis of aqueous
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solutions of formic and oxalic acid and their mixture shown in Fig. 1.
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Fig 1. The kinetics of the COD change on depending absorbed dose in the radiolysis of aqueous solutions
of formic and oxalic acid and their mixture
(N=1x10? M, P=0,2-0,16 Gyl/s)

As shown from fig.1, with the increasing absorbed dose the total amount of organic
substances decreases, and in the case of dominated concentration of oxalic acid, the rate of COD
reduction is greater than in the case of converting formic acid concentrations.

The kinetics of the formation hydrogen peroxide in the radiolysis of aqueous solutions of
formic and oxalic acid and their mixture on depending absorbed dose is showed in fig.2.
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Fig.2. The kinetics of hydrogen peroxide formation on depending absorbed dose in the radiolysis of
aqueous solutions of formic and oxalic acid and their mixture
(N=1x102 M, P=0,2-0,16 Gy/s)
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As shown from fig.2 in all cases with increasing adsorbed dose the hydrogen peroxide
concentration is increases. Approximately at doses more than 6 kGy concentration of H20- is
decreasing. Calculated initial radiation-chemical yields are given in the following table:

Table 1. Radiation-chemical yields of H.O>

System G
(molecul/100 eV)

Oxalic acid 3,2

Formic acid 3,1

5 ml oxalic- 35 ml formic acid 1,7

20 ml oxalic- 20 ml formic acid 1,7

35 ml oxalic- 5 ml formic acid 1,5

The change of acidity of the solution on depending absorbed dose in the radiolysis of
aqueous solutions of formic and oxalic acid and their mixture is shown in Fig. 3.
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Fig.3. The kinetics of change of acidity of the solution on depending absorbed dose in the radiolysis of
aqueous solutions of formic and oxalic acid and their mixture
(N=1x10 M, P=0,2-0,16 Gy/s)

As shown from fig.3 with increasing adsorbed dose for all systems the acidity of the
solution is decreases. In the aqueous solution of the oxalic and formic acid the acidity increases
from 2.1 to 4.2 and 2.6 to 4, respectively, due to destruction of acids in the irradiated solution.
With the increasing proportion of oxalic acid in the mixture, the acidity of the initial solution
increases. It is explained by the fact that oxalic acid is stronger than formic acid (pk; = 1,27 and
pki = 4,27).

HOOC-COOH = H* +"00C-COOH K; =3,8x102[9].
"0O0C-COOH = "00C-COO- +H* K;=4,9x10°[9].
(pki=1,23 vo pkii =4,27) (25°C) [10].
HCOOH=H* + HCOO" K =2,1x10*[9]
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At 80 kGy adsorbed dose the pH value being stationary value is about 5.2-5.4.

The obtained results shows, that the rate of oxalic acid oxidation predominate the rate of
formic acid oxidation at the radiolysis of aqueous solutions of formic-oxalic acid and their
mixtures.
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PAJIMAIIMOHHO-XUMHWYECKAS IETPATALIVS IHABEJIEBOW 1
MYPABBUHOI KHCJIOT U UX CMECEN B BOJHBIX PACTBOPAX

M.A. Kyp6anos, Y.A. Kyaunesa, 3.T. Aoaysnaes, C.A. Kepumos

Pe3rome: ViccnenoBaHo paauolUTHUECKOE PA3JIOKEHUE IIaBEIEBOMl M MypaBbUHOM KHCJIOTHI B BOIHBIX
pactBopax (1x102 M) M NIpuM HX pa3IMYHBIX COOTHOLICHHAX IOA JcHCTBUEM Y- usdydeHus. C
YBEJIMYEHHEM TIOTJIOIIEHHON 0361 001Iee KOIMYECTBO OPTaHNIeCKUX BEIIECTB YMEHBIACTCS, IPUYEM B
cilydae npeo0iiaaroleil KOHIICHTPALMHY IIaBEJIEBOI KUCIIOTHI CKOpOCTh yMeHbIeHus XI1K Gosbiie, yeMm
B Cllyyae IpeoOpa3yroInux KOHIICHTPAIHid MypaBbHHOM KUCIOTHL. PaccunTaHbl HCXOHBIC PaJUalliOHHO-
xumuueckre Beixonel s HxO,. C  yBenuueHWeM TMOTJIONIEHHON J03bI KHCIOTHOCTH pacTBOpa
YMEHBIIAETCS TSI BCEX CHCTEM.

Knrouesvie cnosa: maseneBas KHCJIOTa, MypaBbUHAs KUCJIOTA, ’Y-O6J’Iy‘l€HI/I$I, KUOKUC PAAUOAKTHBHBIC
OTXOJbI, XUMHYCCKOC HOTpe6JIeHI/Ie KHcJjiopoaa
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OKSALAT, QARISQA TURSUSU VO ONLARIN QARISIGININ SUDA
MOHLULLARININ RADIASIYA-KIMYOVI PARCALANMASI

U.A. Quliyeva, M.O. Qurbanov, E.T. Abdullayev, S.A. Karimov

Xiilasa: Oksalat vo garisqa tursularinin suda mohlullarinin (1x102 M) miixtalif nisbatlords y-siialarinin
tosiri altinda radiolizi prosesi Oyronilmisdir. Udulma dozasimin artmasi ilo iizvi maddslorin {imumi
miqdar1 azalir, oksalat tursusunun payi ¢ox olan sistemdo OKT-in azalma siirati garisqa tursusu ilo
miiqayisodo daha boyiikdir. H,O igiin ilkin radiasiya-kimyavi ¢iximlar hesablanmigdir. Biitiin
sistemlords udulma dozasinin artmasi ilo mahlulun tursulugu azalir.

Agar sozlor: oksalat tursusu, garisqa tursusu, y-siialanma, radioaktiv maye tullantilar, oksigena olan
kimyavi tolabat.
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