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increasing conversion. Consequently, the decrease in methane production
for these catalyst at higher coaversions is expected.

Figures 4.3.13 through 4.3.18 are plots of the methane yields for
the Fe, Co and FeCo catalysts, respectively, at 1 and 14 atmospheres.
For both pure component catalysts there is a significant reduction in the
methane yield with increasing pressure, At 39 €O conversion the decrease
' fof Fe is approximateTy 374 relative to the yeild obtained at one
atmosphere (Figure 4.3.16). The corresponding decréase for the Co
catalyst 1is approximately 30% (Figure 4.3.17). On the other hand the
reduction in the methane yield for the alloy catalyst is much smaller.
The yield at 14 atmospheres decreases to only 12% of the value |
obtained at 1 atmosphere at 3% CO conversion {(Figure 4.3.18). The
methanation_kinetics of the Felo catalyst are the Jeast sensitive to

changes in the total pressure for the 1/3 feed.

4.3.6 Low Molecular Weight Olefin/Paraffin Yields and Selectivities
Jsing the 1/1 CO/M, Feed

The ethylene and propylene yields of all three catalyst are
presented in Figures 4.3.19 and 4.3.20 respectjvely for the 1/1 CO/H,
mixture at one atmosphere. The Fe and FeCo catalysis produce similar
yields of these components while the Co catalyst ylelds about 20% less
propylene. for a given CO conversion. The ethylene yield of the Co
catalyst with this feed exhibits the same'tfend observed with the 1/3
. fead with increasing CO convarsion.

The N JNC2 and Ng3/Ncy ratios are presentedlin Figure 4.3.21 for
cne atmosphere pressure. A1l three catalysts exhibit similar ratios for
the C, products indicating similar ethylene production and consumption

rates at these conditions. It is interesting to note that the increases
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Figure 4.3.16 Methane yield versus % CO conversion for the
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with the 1{3 feed are 160% for Fe as compared to 14% for the Co and FeCo
catalysts (comparison made at 3% CO conversion). Both Fe and Felo give
similar NC§/NC3 values at these conditions while the Co catalyst again
has the h{ghest ratias of this olefin. Comparing these olefin to
'paraffiﬁ ratios with those obtained with the 1/3 mixture one observes an
increase in.ratio values with the richer CO feed. At 3% CO conversion
the percent increase in NCB/NCB values relative to those obtained with
the 1/3 feed (Figure 4.3.8) are 120% for Fe, 31% for FeCo and 42% for Co.
Rased on the increase in the Ng3/Ng, and NC3/NC, ratios for all three
catalysts, with the 1/1 feed, it appears that the net low molecylar
weight olefin product10n rate of the Fe cata1yst has the greatest CU
partial pressure dependence among a1l three catalyst.

Figures 4.3.22, 4.3. 23, and 4.3.24 present the ethylene, propy1ene,
and 1-butene yields respectively as a function of CO conversion for the
FeCo catalyst at 1, 7.8 and 14 atmospheres. The Fe catalyst prbduced“
comparable yields to that of the alloy catalyst except at 14 atmospheres
where the propylene yield of the FeCo catalyst is slightly h1gher than
that of pure iron (Figure 4,3.25). Figure 4.3.26 presents the ethylene
and propylene yieids for the Co catalyst at 1 and 7.8 atmospheres. The
trends on olefin yields with increasing co conversion for the 1/1 mixture
are similar to those obtained with the 1/3 feed. Figures 4.3.27 and
4,3.28 are plots of the chchz and NC§/NC3 ratios respectivel} at
7.8 atmospheres., Increasing pressure reduces the NCE/NCZ ratio for the
alloy catalyst while the ratio remains essentially constant for the pure
component catalyst. (Compare NCZIch ratios in Figures 4.3.21 and
4.3.25) Since the ethylene yield is the same for the Fe and FeCo
catalysts, the allay catalyst has a much higher'se1ect1v1ty towards

in the NC;/NCZ valués_with the 1/1 CO/H,. feed relative to those obtained
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for the Fe, Co, and FeCo catalysts at 7.8 atmospheres in the
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