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Highly dispersed metal on metal oxide
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Collils BET area (m?g?) Paticle size (nm)
(9/9car)
100
NiO-MgO-SiO, 691 15.1 0.2
80 -
NiO- La,0;-MgO-SiO, 608 6.4 0.06
i . : < 60
NiO-La,0:-MgO-SiO; G 3
F
£ 40-
:
&
20 —m— NiO-Mg5i0;-Conversion
B —#— NiO-La,0;-MgSi O;-Conversion
- m-- NiO-MgSiO,-Yield
-~ #-- NiO-La;0;-Mg$8iO;-Yield
I:I I I I I
550 600 650 700 750 800

Reaction Temperature (°C)
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Region with Coke Formation Region without significant coking

Ni Particles = 20 nm Ni Particles < 15 nm

Coke formation can increase the pressure drop, decrease the mechanical

resistance of the catalyst pellets and block the active nickel surface. 18
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? - Carbon species derived from the dissociative adsorption of CHy on the surface

of metal particle (M) HyO+ S — S-HyO

! -Activated CO, and H,O on the surface of support (5) S-CO, +M-C — 2CO + M+ S
" - Removal reacion of carban spcies: -0 + M-C = 200+ §+ M FEDES L SELC e
S-HyO + M-C—CO+Hy+M+S
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The methanol catalyst
Cu/ZnO/AlL,O4

+ Catalyst consists of Cu, ZnO, and Al,O, Cu: Active metal

Al: Increase dispersion, stabilizer

7n: Increase dispersion,
" stabilizer, promotor

20 nm
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300 nm

Nanostructuring Mesostructuring

— Initial texture determines structure and activity of active catalyst
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