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CC14 REMOVAL FROM DRY AIR UNDER INFLUENCE OF ELECTRON BEAM

H. Nichipora/, E. Dashoukv, A.G. Chmielewski, Z. Zimek, S. Bulka
11 Institute of Radiation, Physical and Chemical Problems, Academy of Sciences, Republic of Belarus

Volatile organic compounds (VOC) are emitted into
the atmosphere as a result of many industrial pro-
cesses. Removal of these toxic species becomes an
important task to achieve environmentally accepted
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Theoretical model of the CCI4 decomposition in
dry air under the electron beam influence describes
the decay of CCI4 and the formation of several
products like: Cl2, CCI2O, CO, CO2, CINO3 and
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Fig.l. CCI4 decay as a function of electron beam dose with its different initial concentration: a -161 ppm, b - 347 ppm, c - 677 ppm.

levels. Recently new data were published concerning
the CCI4 removal in dry air at atmospheric pressure
(P=l at) and at a temperature of 25°C under elec-
tron beam influence [1,2]. Decomposition of CCI4
was described with relation to the following pro-
cesses:
OaD + CCI4 => CCI3 + O 2 (k - 1 0 4 0 cm3/molec. s)

O + CCI4 => CCI3 + O 2 (k - 1 0 4 4 cm3/molec. s)
e + CCI4 => CCI3+ Cl" (k -10 '7 cm3/molec. s)
A computer simulation was performed to find

the kinetics of CCI4 decomposition in dry air under
the influence of electron beam. The calculations
were performed in agreement with the conditions
of experiments described in the literature [2]. Com-
parison of the experimental and theoretical data
shows that the reaction:

CCtf + C\~ =*• CCI3 + Cl2

may play an important role in the radiolysis of a gas
mixture containing CCI4 and dry air.

CIO3. The model is based on 191 reactions of the
selected 49 chemical particles.

Primary charged particles in the process are the
ions N24", O%, N + , O + and termalized electrons.
The charge transfer is observed in a gas mixture
containing N2+O2+CCI4 what leads to positive
ions formation like: O^, CCtf, NO + , NO^. The
termalized electrons react efficiently with CCI4,
take part in the CCI2O decomposition and react
with oxygen according to the following reactions:

e + CCI4 => CCI3 + Cr (1)
k - 2,5 • 10"7 cm3/molec. s
e + CC12O =* CO + C1J (2)
k -1 • 10'7 cm3/molec. s

e + O 2 + N2 =>O2 + N2 (3)
k-l,6-10-3cm6/molec.2s
e + O 2 + O 2 => O2 + O 2 (4)
k-2,5-10-30cm6/rnolec.2s
O2 + CCI4 => CCI4" + O 2 (5)
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In the recombination process the negative ions like
Cl~, CIJ, CCI4" play a principal role.

The radical CCI3 is the most important species in
the formation of the final product of the decompo-

tions, during the CCI4 decomposition process with an
initial CCI4 concentration of 278 ppm, depend on the
dose level. The calculations were performed for the
mixture of pressure P=l at and T=25°C. Experi-
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Fig.2. CCI4 and product concentrations as a function of electron beam dose: a - CCI4, b - COCI2, c - CI2, d - CO + CO2-

sition process. Those species are formed mainly in
an electron dissociative attachment process with
CCI4 (1) and can be formed in the CClJ and Cl~
ions recombination process. The radical CCI3 reacts
in the following way:

CCI3 + O2 + M =*> CCI3O2+ M
CCI3O2+ Cl => CCI3O + CIO

CCI3O => CC12O + O
CO and CO2 can also be formed in a dissociative

attachment process with an electron and CCI2O
according to formula (2). The calculations were per-
formed using a model based on a KINETIC program
according to experimental conditions described in
the literature [2]. The results of calculations and the
experimental data of CCL» concentration depending
on the delivered dose for different initial CCI4 con-
centrations, are shown in Fig.l. Fig.2 shows that CCI4
and the product (COC12, Cl2, CO+CO2) concentra-

mental data on the curves are marked by the letter E
(Figs. 1 and 2).

The results which were obtained by the compu-
tation method with the asumption that the recom-
bination of CClt and Cl~ is not the source of the
CCI3 radicals (curves marked as 1TC1), and the re-
combination process is the source of that radical
(curves marked as 2TC12).

Comparison of the results indicates that the re-
action:

CClt + c r => CCI3 + Cl2
may play an important role in process of CCI4 de-
composition in dry air under the influence of elec-
tron beam.
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THE REMOVAL OF 2,4-DICHLOROPHENOL FROM AQUEOUS SOLUTIONS
USING y-IRRADIATION

M. Trojanowicz, P. Drzewicz, P. Panta, W. Ghiszewski

Work on the use of ionising radiation-induced de-
gradation of water pollutants has been carried out
already for about 20 years. The state of art in this
field has been recently reviewed [1]. Chlorophenols
belong to a very troublesome environmental pollu-
tants, which although biodegradable, have been

shown to be self-inhibitory to aerobic and anaero-
bic systems. Hence, especially for such compounds
it seems to be especially proper to use radiolytic
degradation. In this field the attention of several
research groups was focused so far on monochloro-
phenols [2-6], and only very recently two attempts
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