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Abstract

Various volatile products formed in the radiolysis of
nitrophenol solutions 1in carbon tetrachloride were analysed.
With  ortho-nitrophenol solution a number of products are
seen to be formed, whereas with solutions of meta- and para-
isomers formation of those products are inhibited except the
main products like tetrachloroethylene and hexachloroethane.

Introduction
Nitrophenols are involved in the synthesis of many
chemicals, particularly in the field of pesticides,

herbicides and fungicides etc. and their increased wuse in
the  modern  agriculture  contributed essentially to  the
pollution of the ground water and hence of the drinking
water. Furthermore, if water is contaminated with chlorine,
it will react with the humin compounds present in it leading

to the formation' of various halogenated hydrocarbon.
Therefore, it is of interest to identify the various
hazardous  radiolytical  products in  the  radiolysis of
nitrophenol solutions in CCls, which are taking part in the
extraction of some radioelements.’

Experimental, Results and Discussion

Saturated  solutions of ortho-, meta- and para-
nitrophenols  with carbon tetrachloride —were prepared and
their concentrations determined by UV-VIS spectroscopy were
respectively 5.99x107, 7.90x10™* and 3.47x10™ mol.dm™.
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The solutions were deaerated by nitrogen and subjected to
y-irradiation to a total dose of 167 kGy at a dose rate of
1 kGy-hr™.

The radiolytical products of the irradiated solutions
were analysed with the aid of a HP 5890, series II gas
chromatograph with a HP 5965A infrared detector (IRD) and HP
5971A mass selective detector (MSD). The column used was a
25m x 0.32mm i.d. Ultra-1 capillary column having a 0.52 pm
film  thickness  stationary phase (crossed linked methyl
silicone gum). The chromatograph was operated at ainlet
pressure of 90 kPa and an injector split ratio of 10:1. The
temperature program was 40 °C for 4 min. followed by atwo
level temperature increase with the rate of 25 °C/min. to 80
°C and 12 °C/min. to 260 °C with a final 5 min. hold. In all
the cases the injection volume was 1ul. The mass and IR
spectrum from the chromatographic peak maximum was used to
identify =~ the  various radiolytical products by  spectral
searching using the instrument’s computer data station as
well as by conventional method of analysis or spectral data.
There are some peaks, where the isomeric differentiation of
the products were not achieved with the aid of both IRD and MSD. In
those  cases, the retention times of the compounds
were compared with those of the same compounds detected in
our previous study.>*

By following the above mentioned method, the main
products  identified in  the  irradiated  ortho-nitrophenol
solution are: tetrachloroethylene, hexachloroethane,
isomeric  di- and trichlorophenols, chloronitrophenols and
dichloroisocyanatobenzenes.
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