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Preparation of highly—active Ni catalysts by ammonia evaporation
method for dry reforming of methane

SONG Qi, RAN Rui®, WU Xiaodong, WENG Duan
(School of Material Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract; Ammonia evaporation method was employed to prepare Ni catalysts loaded on KIT-6 meso-
porous silica for the dry reforming of methane. The influence of preparation method and process parame-
ters on the stability and coke resistance of the catalysts were investigated, by comparing the catalysts
prepared with different ammonia concentration as well as that with impregnation method.
Characterization and analysis including ICP-OES, XRD, N, isothermal adsorption—desorption, TEM,
H,-TPR, Raman and TGA/DSC were carried out. It was found that Ni phyllosilicate was formed by u-
sing ammonia evaporation method, which promoted the high dispersion of Ni in the mesopores and ef-
fectively prevented carbon deposition. Catalysts prepared with 28% and 20% ammonia presented excel-
lent catalytic activity and coke resistance. The conversion of CH, and CO, in the methane dry reforming
reaction at 700 C was ca. 85% and ca. 91%, respectively, with almost no carbon deposition. When
the ammonia concentration was reduced to 10%, the formation of excessive Ni phyllosilicate destroyed
the mesoporous structure, leading to severe carbon deposition. The same situation happened to the cata-
lyst prepared by impregnation method owing to the agglomeration of Ni particles on the external surface
of the support.
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Table 1 Physico—chemical properties of the support and catalysts

HEALAE HERMEBL/(m? - g7h) FLIRFR " /(em® - g71) fL#2 " /nm Ni P (B /%
KIT-6 554 0.66 5.5
Ni/KIT-IMP 379/148 0.51/0.29 5.2/4.7 6.4
Ni/KIT-28AE 293/160 0.50/0.38 5.2/5.7 8.3
Ni/KIT-20AE 266/167 0.52/0.42 5.7/5.2 9.0
Ni/KIT-10AE 358/207 0.84/0.49 5.3/5.2 8.4

* PN SR TR G BRI A, A/ S i Ak 5
** fy ICP-OES |75

(a) KIT-6 (b) Ni/KIT-IMP

(c) Ni/KIT-28AE (d) Ni/KIT-20AE (e) Ni/KIT-10AE
5 HEMFEELTIE TEM B
Fig.5 TEM images of the support and the fresh catalysts
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FEALHE S W T /% 1T/ % T/ %
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Ni/KIT-10AE 18.6 49.9 31.5
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Fig.7 The TGA/DSC curves and the Raman spectra of the spent catalysts
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