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Abstract

M(10)-Ni(5)/SBA-15(M=Ce, Nd, Sm) catalysts were prepared for the partial oxidation of methane (POM) to syngas. The cata-
lysts were characterized by BET, TEM, and XPS. The BET-specific surface area and average pore size for M(10)-Ni(5)/
SBA-15(M=Ce, Nd, Sm) were 538.8, 504.3, and 447.3 mz/g and 6.4, 6.8, and 7.1 nm, respectively. TEM results showed
that the mesoporous hexagonol structure was formed for SBA-15, while the homogeneous dispersion of Ni and Ce particles
on the surface was formed for Ce(10)-Ni(5)/SBA-15 caused by the confinment effect of SBA-15. XPS data confirmed that
Ce*" and Ce’* on the surface catalyst have two oxidation states due to the lattice oxygen species (0%, O). The yields of
POM to syngas over Ce(10)-Ni(5)/SBA-15 were 52.9% H, and 21.7% CO at 1 atm, 973 K, CH4/O, = 2, GHSV = 1.08
x 10° mL/ge * h, and these values were kept constant even after 75 h on streams. The same tendency of syngas yields was
observed for M(10)-Ni(5)/SBA-15(M=Ce, Nd, Sm). These results confirm that the redox reaction of promoters including Ce,
Nd, and Sm enhanced the stability and yield of catalysts.
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Figure 1. Time on streams for CH; conversion by POM over
Ni(5)/SBA-15 and Ce(10)-Ni(5)/SBA-15 using a FBFR : P = 1 atm,
973 K, CHy/O, = 2, GHSV = 1.08 x 10° mL/g. * h.
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Figure 2. Time on streams for yield of Syngas by POM over
Ni(5)/SBA-15 and Ce(10)-Ni(5)/SBA-15 using a FBFR : P = 1 atm,
973 K, CHy/O, = 2, GHSV = 1.08 x 10° mL/ge * h.
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Figure 3. Time on streams for Syngas yield obtained by POM over
M(10)-Ni(5)/SBA-15(M=Ce, Nd, Sm) using a FBFR : P = 1 atm, 973
K, CHy/O, = 2, GHSV = 1.08 x 10° mL/g * h.
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Table 1. BET Surface Area and BJH Pore Sizes of SBA-15 and
M(10)-Ni(5)/SBA-15(M=Ce, Nd, Sm) Catalysts

Samples Sper (mY/g) BJH pore size (nm)

SBA-15 809.7 7.0
Ce(10)-Ni(5)/SBA-15 538.8 6.4
Nd(10)-Ni(5)/SBA-15 504.3 6.8
Sm(10)-Ni(5)/SBA-15 4473 7.1
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Figure 4. Nitrogen adsorption-desorption isotherms of M(10)-Ni(5)/
SBA-15(M=Ce, Nd, Sm).
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Figure 5. Pore size distribution of M(10)-Ni(5)/SBA-15(M=Ce, Nd, Sm).
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Figure 7. TEM images of Ce(10)-Ni(5)/SBA-15 before reaction.

Figure 8 TEM images of Ce(10)-Ni(5)/SBA-15 after reaction.
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Figure 9. XPS spectra of the Ni2p core electron levels of
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Figure 10. XPS spectra of the Ols core electron levels of
Ni(5)/SBA-15 and Ce(10)-Ni(5)/SBA-15 before reaction.
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Figure 11. XPS spectra of the Ce3d core electron levels for fresh
Ce(10)-Ni(5)/SBA-15.
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