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Mechanism of Cu/ ZnO Based Catalysisfor Methana Decomposition
Promoted by Nickel
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(State Key Laboratory for Oxo Synthesis and Sdective Oxidation, Larzhou Ingtitute d Chemical Physics,
Chinese Academy o Sciences, Lanzhou 730000)

Abgract XRD, BET and In-dtu XPS techniques were used to gudy the performance of Cu/ ZnO based
catalyss for methanol deconpostion. XRD gudies indicated that the formation of CuZn dloys was the mgjor
reaon for the quickly deactivation of Cu/ Zn catdys for methanol decormpodtion at the initid stage of the
reaction. XRD , BET and N,O titration results corfirmed that nickel additive could increase the digerdty of
active O’ ecies during the cataytic process and meintain the sability during the reaction. Insitu XPS
sudies oorfirmed that the active center in Cu/ Zn/ Ni catalyst was CU’ and/or Cu™* secies, in which Cu™ was
formed during the reaction.

Keywords Ni, Cu/ ZnO based metharol deconpostion catdyss, H,, pronotion dfect, catalytic
characterization
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Table 1 The conypostion, BET suface area and copper suface area o the catadyds
Weight ratio of BET surface area Qopper suface area Qopper digerdty in Day
Catdys
the metd (nf/gCa.) (nf/ g Cat.) surface ( %) (nm)
cu Zn (5/5) 55 31.7 10.3 32.5 25.97
Cuw Zn/ Ni (5/ 4/ 1) 541 26.7 12.4 46.4 21.61




No. 3 ‘Ni QW zZno 423
: Cu a ,CuZp  XPS
: (4] : 250 :
2 5 Cu/ , ,
zZn (5/5) CU 2pa» 932.81 cu a2t it Al , cuo
eV, Cu a'  1850.48 eV, Cu al. , ,
al’ , Cu2p XPS Cu/ Zn (5/5) CuLvl
, ao i p ,
XPS , Cuwo. )
Cu Cu Cu.
C:UO
, Cu 2p32 , Cu XPS
CuZpyy; Co Lyl
Cu 2pyp
f
£
e
e
ERC S | :
;3 o [
= ©n [7]
£ b : ? *g b
8 S :
a a
a
970 960 950 940 930 920 360 355 350 345 340 335 330 325 320 1060 1050 1040 1030 1020 1010

(f)

Binding encrgy/eV

Binding enecrgy/eV

Binding energy/cV

5 Cuzn (5/5) XPS
Figure 5 XPS spectrafor Cw/ Zn (5/5) catays a room temperture (a) , 50 (b) , 100  (c) ,150 (d) ,200 (e) and 250
2 Cuzn (5/5) XPS (ev)
Table2 XPSandysesd Cu Zn (5/5) cadyd (eV)
r. t. 50 100 150 200 250
Cu 2pz/2 932.81 932.77 932.75 932.65 932.33 932.36
CQu 2py> 952.73 952. 69 952.51 952. 49 952. 17 952.12
CulLvi 335.93 336.13 336.19 336.25 336.17 336.20
n 2pz2 1021. 33 1021.53 1021.51 1021. 49 1020. 93 1020. 64
Zn 2py 2 1044. 45 1044. 65 1044. 63 1044.61 1043.97 1043. 76
ZnLM1 264.28 264.34 264.28 264. 46 263. 86 263.43
O1ls 530. 52 530. 76 530. 64 530.58 529.92 529. 39
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3 Cw Zn/Ni (5/4/1) XPS (ev)
Table 3 XPSandysesdf Cw Zn/Ni (5/4/1) cadyd (eV)
r. t. 50 100 150 200 250
Cu 2pz2 932.65 932.41 932.27 931. 47 932.29 932.39
Cu 2py 2 952.57 952.33 952.19 951. 39 952.13 952.23
CulLvl 335.41 335.25 334.95 334.91 334.93 335.03
n 2pg 2 1021. 61 1021. 37 1021. 07 1021. 27 1021. 37 1021. 63
n 2py2 1044. 65 1044. 41 1044. 19 1044. 31 1044. 41 1044. 75
ZnLM1 264. 66 264. 36 264. 06 263.54 264.28 264.58
Ni 2032 855. 25 855. 09 855.19 855. 07 854.93 855. 27
Ni 2py» 872.77 872.69 872.95 872.51 872.53 873.19

O1s 530.78 530. 66 530.72 530.72 530. 36 530. 36
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articles are reduced together , when the metd Pb in the surface layer of
particles meets the PbO- PO, particles, and the reduction of PoO-

PbSO, partidles is dightly fager than that of the PO particles.
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The semi-enpiricd AM1 MO method is
used to caculate the gructure of a typi-
cd hydrogenrbonding clathrate —urea
tetraethylamnonium chloride conplexes
[(GHs)aN" A - 2(NHy),00] , and
the weak internolecuar interaction in
the self-assembled process is anayzed.




