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Effect of La and Mn Promoters on Structure and Performance of CuZr Catalyst
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Abstract: A CuZr slurry catalyst promoted by La and Mn additives was prepared by complete liquid-phase technology. The performance of
the catalyst for direct synthesis of dimethyl ether from syngas was evaluated in a slurry reactor. The catalyst was characterized by NH; tem-
perature-programmed desorption, powder X-ray diffraction, N, adsorption-desorption, X-ray photoelectron spectroscopy, and H, tempera-
ture-programmed reduction. The results indicated that the addition of La and Mn promoters to the CuZr slurry catalyst effectively improved
the active metal dispersibility and increased the catalyst surface area. The presence of La and Mn also increased the surface vacancy of ZrO,,
improved the number of highly dispersed CuO and reducible CuO, and thereby enhanced the interaction between Cu and Zr. Consequently,
the catalyst activity was obviously increased.
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Fig. 1. Catalytic performance of different catalysts for CO hydro-
genation. (a) CO conversion; (b) DME selectivity. (1) CuZr; (2) La-
Mn-CuZr. Reaction conditions: n(H,)/n(CO) = 2.0, p = 4.0 MPa.
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Fig. 2. NH;-TPD profiles of different catalysts. (1) CuZr; (2) La-Mn-
CuZr.
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Fig. 3. XRD patterns of different catalysts. (1) CuZr; (2) La-Mn-
CuZr.
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Table 1 Textural properties of different catalysts

Catalyst Aper/(m¥/g) dy/nm V,/(cm’/g)
CuZr 349 0.97 0.04
La-Mn-CuZr 222.8 0.62 0.30
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Fig. 4. XPS spectra of different catalysts. (1) CuZr; (2) La-Mn-CuZr.
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Table 2 Nominal composition and surface composition of different

catalysts
Nominal ..
. Surface composition
Catalyst composition
Cu/Zr Cu (x/%) Zr (x/%)  Cu/Zr
CuZr 0.27 1.35 4.85 0.28
La-Mn-CuZr 0.27 2.45 10.58 0.23
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Fig. 5. TPR profiles of different catalysts. (1) CuZr; (2)
La-Mn-CuZr.
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