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Abstract: The change of pH, chemical oxygen demand (COD) and formation of CO; at radiolysis of
water solution of phenol in presence of nano-y-Al.Oz within the absorption dose range of 0-400 kGy has
been studied. The existence of nano-y- AlO3 does not significantly affect the decrease in COD with the
growth of adsorbed dose, but causes to reduction in concentration forming carbon dioxide. pH is strongly
reduced in homogeneous system. pH changes relatively low in the presence of nano-y- Al;Os.
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1. Introduction

Despite the intensive researches of radiolytic decomposition of phenol in water solutions
[1-5], heterogeneous radiolysis of the system has been studied insufficiently. Particularly the
influence of nanoparticles on radiolytic decomposition of phenol in water solutions has been
weakly studied [6-7].

In the work it has been studied the change in pH indicator, chemical oxygen demand
(COD) and formation of CO; at radiolysis of water solution of phenol in presence of nano- y
Al>Oz3 within the absorption dose range of 0-400 kGy.

2. Experimental

2gr nano-y-Al203 has been added to the samples with phenol concentration of 102 M. Nano-y
Al>Oz has the following characteristics.

Purite 99.99%
Form Nanopowder, white
Particle Size Dso 20 nm
Specific Surface Area 262.09 m?/g
Content of y phase 99.32%
Content of water 0.317%
Impurities Ca: 8.25 ppm
Fe: 7.967 ppm
K: 6.3 ppm
Na: 4.707 ppm
Si: 9.71 ppm

Irradiation of samples has been carried out in glass ampoules under static conditions at
room temperature by the y radiation from Co®. The absorption dose rate has been 0,21 Gy/s.

After irradiation it has been prepared two types of samples. Firstly, it has been analyzed
the irradiated samples on COD and pH indicator. Secondly, the samples have been placed in
centrifuge and nanoparticles have been separated from the liquid phase. For separation of Al.O3
it has been used Centrifuge 5804R of the firm “Eppendorf”. The irradiated samples (1 ml) have
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been placed in cylindrical cell of centrifuge with the volume of 50 ml, rotating velocity has been
5000 turnover/min. Rotation time has been 5 min.

Obtained the liquid phase samples has been analyzed on COD and pH CO- has been
analyzed chromatography.

3. Results and discussion.

The kinetic curves of changes of pH of the irradiated system, including radiolysis of
homogeneous system of phenol-water, systems of nano-y-Al2Os with and without sample
rotation is presented in figure 1.
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Fig.1. Dependence of pH on absorped dose, 1-after rotation, 2- before rotation, 3- without AI203
(homogeneous mixture)

As it is seen, pH is strongly reduced in homogeneous system. pH changes relatively low
in the presence of nano-y Al;Oszin the system. Apparently, part of acidic liquid products is
adsorbed on the surface of nano-y Al.Os. Unexpected change in pH is observed in the case of
sample rotation. In this case decrease in pH is less than above mentioned two cases. The
obtained results show the additional adsorption of acids on the surface of nano-y Al.Os at
rotation in centrifuge.

In fig.2 it is shown the kinetic curves of the changes in COD of the irradiated systems,
including radiolysis of homogeneous system of phenol-water, systems of nano-y Al.Osz with and
without sample rotation.
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Fig.2. Dependence of COD indicator on absorption dose, 1-after rotation, 2-before rotation, 3-without
Al;,O3; (homogeneous mixture)
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As it is seen, the existence of nano-y Al.Oz does not significantly affect the decrease in

COD with the growth of adsorbed dose. The difference is observed in the case of sample rotation
in centrifuge. In this case there is a strong reduction in COD with increasing dose. This pattern
also confirms the adsorption of acidic liquid products on the surface of nano-y Al>Os at rotation
in centrifuge.

In fig.3 it is shown the kinetic of change in concentration of carbon dioxide at radiolysis

of homogeneous and heterogeneous systems.
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Fig.3. Kinetic of CO; formation at radiolysis, 1-homogeneous system Ph+water,
2-systems Ph+Al,03;+H,0

As it is seen, the existence of nano-y Al>Os leads to reduction of carbon dioxide in

concentration. The obtained results demonstrate the suppression of oxidation of organic acids —
products of deep oxidation of phenol in this case The observed tendency in kinetic of CO>
formation has also been observed in the [6], in which it has been carried out researches on the
influence of nano-y Al>Os on radiolytic decomposition of phenol in water solutions.
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BJIUSTHUE HAHO- y- Al203: HA PAJIMOJIUTUYECKOE PA3JIOKEHUE ®EHOJIA B
BOJHBIX PACTBOPAX

Y.A. KyaueBa, M.A. Kyp6anos, 3.U. Uckennepona, C.I'. Mamenos, J.T. Adayi1aeB

Pe3ztome: Namenenns XIIK, pH u xonnentpanmnun CO; npu pamguonm3e (PeHonda B BOTHBIX pacTBOPax B
npucytctBuu HaHo- Y Al,Os B unrepsaie 0-400 k['p moriomieHHbIX 103 ObUTH M3ydeHbl. Hannune HaHo-
v-Al>O;3 cymiecTBeHHO He BiusieT Ha ymeHblineHne XIIK ¢ pocToM 103bl, HO MPUBOINUT K YMEHBIIICHUIO
KOHIIEHTPAaLMK 00pa30BaBIIMICS YIIEKUCIOro raza. pH CHIBHO yMeHbIIAeTCs B Cllydyae T'OMOTEHHOW
cuctemsl. [Ipu oOmydeHnn cuctemsl B npucyTcTBud HaHo-y Al,O3 pH cpenbl H3MEHSETCs OTHOCHTEIBHO
ciabo.

Knrwouesvile cnoea: Tormomennas no3a, Hano-y-Al,Osz , merpamarmus denona, Xumuueckas I[TorpeOHOCTE
B Kucnopone, pH.
FENOLUN SUDA MoHLULUNUN RADiOLi'I_'iK PARCALANMASINA
NANO- y- Al203-UN TOSIRI
U.A. Quliyeva, M.9. Qurbanov, Z.I. iskendarova, S.Q. Mammadov, E.T. Abdullayev
Xiilasa: Fenolun suda mohlulunun 0-400 kQr udulma dozasi intervalinda nano- y-Al,Os-iin istiraki ilo
radiolitik parcalanma prosesindo OKT vo pH gostaricisinin dayisilmasi, CO2-nin amalo golmosi
oyronilmisdir. Nano- y-Al;Os-iin istiraki udulan dozadan asili olarag OKT-in doyismasina shamiyyatli
doracada tasir etmir, lakin amalo golon karbon gazimin gatiliginin azalmasina sebab olur. Nano- y-Al;Os

olan halda radioliz zaman1 homogen sistemdo pH giiclii azalir.

Acgar sozlar: Udulma dozasi, nano- y-Al,Os,fenolun pargalanmsi, Oksigens Kimyavi Talobat, pH.
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