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ABSTRACT

The results of the study of a combined plasmatron-reactor with
Lilateral plasma jet efflux, cylindrical hollow electrodes and
interelectrode insertions of smaller diameter are presented. The
plasmatron-reactor is intended for plasmochcemical production of
acetylene from hydrocarbons and can be also used for other plas-
mochemical and plasmometallurgical processes.

The plasmatron povier ranged from 150 to 1200 kW with arc current
between 200 and 900 A and specific rcal power from 1.2 to 3.5
kH/HmB. Matural gas (vol. %) CH4—90.7; C2H6—4.]; C3H8-0.9;
C4H]“—ﬂ.4; 02—1.6; C02—1.7 served as rav material. Commercial
hydrogen (vol. %) H2-07.1; 02—0.7; Hy-1.7; CHy-0.5 was used as a

heat carrier. Pyrolysis products were quenched with water. The
rau material-heat carrier reaction time was measured with reac-
tion chambers of different lengths. Pressure in the reaction zone
ranged from G.105 to 0.125 mPa (1-3].

ficneralized current-voltage characteristics of the combined plas-
matron-reactor have been obtained for revealing the laws of heat
transfer Letween the electric arc and ocas flow. ilumerical estima-
tes vere used to identify the most important phenomena and to de-
rive the appropriate criteria. Those were studicd to generalize
the experimental data by analysing scattering in the pouer-law
approximation of the relationships. A variable chemical composi-
tion of the mixture heated was allowed for either through the in-
troductions of the veolumetric concentration of natural gas into
the correlations or throuah the usce of the geverning physical
properties of a varticular mixture calculated carlier [A-5]. The
calculations vere wede separat:ly For ascending and duescending
Lranchos of the current-voltage cheracteristics. Thus, for the
ascending branch:
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Pover supplied to the arc of th2 plasmatron-reactor is spent for
production of acetylene {43.5%), formation of Ly-products (1%).
tnergy for quenching amounts to 43.5%, heat losses in plasmatron-
-r2actor elements are equal to 12%. The 2nergy balance analysis
shous that the fraction of power input spent for the desired re-
action 1s much highav than for oxidizing methane pyrolysis when
only 3%-33% of power input are spent just for the reaction. This
Points to appropriate mixing of the raw material and heat carrier
in the plasmatron. At the same time small Tossas in its elements
point to economic heating of nlasma heat carrier inside the in-
terelectrode inserts and sunport the idea of chemical reactions
in 2lectrode cavities.

l'eat fluxes to the elements of the combined plasmatron-reactor
are given in a criterial form vith regard for raw watarial dilu-
%ion with hydrogen, energy criterion and conversion into acety-
ene
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To design the plasmatron as a chemical reactor, tho generalized
current-voltage characteristic must be presented as:
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The relationships obtained can be used for comnlex analysis of
the prescrihed raw material-acetylane conversion and of hazat los-
ses to th2 elements of the combined plasmatron-reactor.
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