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Abstract: The oxidative pyrolysis of ethane has been studied in a rapid compression machine with a free flied piston
over a range of temperatures 1100–1450 K. In the initial mixtures with a constant ethane content of 2 %(vol.),
the oxygen content varied from 0 to 1.05 %(vol.). The ranges of conversion degrees of ethane were 6%–86%
and of oxygen 8%–97%. The main (ethylene, hydrogen, methane, and CO) and secondary reaction products
were determined. The composition of the mixture of products qualitatively corresponds to the products of ethane
pyrolysis previously studied in the adiabatic compression reactor. It is found that an increase in the O2/C2H6 ratio
in the studied range leads to a monotonic decrease in the residual ethane content, an increase in the residual oxygen
content, and an increase in the degree of conversion of both initial components. As the O2/C2H6 ratio increases,
the yields of H2, CO, CH4, acetylene, 1,3-butadiene, and some other hydrocarbons increase. The value of ethylene
yield passes through a maximum approximately at α = 0.05.

Keywords: ethane; oxidative pyrolysis; rapid compression machine (RCM); ethylene

DOI: 10.30826/CE23160303 EDN: CNWMHL

Figure Captions

Figure 1 Dependence of conversion degree of O2 (1), C2H6 (2) and total conversion (3), residual content of O2 (4) and
C2H6 (5), and oxipyrolysis product yields on the maximum compression ratio εmax: 6 — C2H4; 7 — CO; 8 — CH4; 9 —
H2; 10 — C2H2; 11 — C3H6; 12 — 1,3-butadiene; 13 — С3Н8; 14 — n-butane; 15 — but-1-ene; 16 — vinylacetylene;
17 — methylacetylene; 18 — allene; 19 — pent-1-ene; 20 — trans-but-2-ene; 21 — cis-but-2-ene; 22 — the sum of
trans-pent-2-ene and cis-pent-2-ene; 23 — the sum of isopentenes; 24 — C6H6; 25 — cyclopentadiene; 26 — the sum of C6+
hydrocarbons (except C6H6); and 27 — isoprene. Initial mixture 3 (α = 0.075)

Figure 2 Selectivity of ethane oxypyrolysis products, initial mixture 3 (α = 0.075): 6–25 as for Fig. 1; and 28 — the sum of
butenes

Figure 3 Effect of oxygen admixtures on the yields of ethane oxypyrolysis products and C2H6 and O2 residual content: 1 —
mixture 1 (α = 0); 2 — mixture 2 (α = 0.05); 3 — mixture 3 (α = 0.075); 4 — mixture 4 (α = 0.10); and 5 — mixture 5
(α = 0.15)

Table Captions

Table 1 The compositions of the studied gas mixtures

Table 2 The parameters of the studied gas mixtures at compression
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