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Table 1 ~ TPD-MS results of Cu/Zn (5/5) catalyst

Substrute 30 T 50 C 100 C 150 C 200 C 250 C

CH;OH 1.2E-10 0.4E-9 1.1E-9 0.5E-8
H.  4.4E-108.2E-10 3. 4E-9 1.4E-8 5.0E-8 1.2E-7 4.6E-7
CO 0.9E-101.6E-100.8E-9 0.7E-8 1.3E-8 0.5E-7 2.0E-7
CO: 0.3E-100. 7E-103. OE-10 5. 9E-10 0.9E-9 5.8E-9 3.6E-8
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#£3 Cu/Zn (5/5)ELFH XPS HER
Table 3 XPS analysis of Cu/Zn (5/5) catalyst

Eg/eV

T/C Cu2 D32 Cll2p1/2 CuLvl Zn2 D32 Zl’l2p|/z Zn2 pLM1 Ols

30 932.81 952.73 335.93 1021. 33 1044. 45 264. 28 530. 52
50 932.77 952.69 336.13 1021. 53 1044. 65 264. 34 530.76
100 932.75 952.51 336.19 1021. 51 1044. 63 264. 28 530. 64
150 932.65 952.49 336.25 1021.49 1044. 61 264.46 530. 58
200 932.33 952.17 336.17 1020.93 1043. 97 263.86 529.92

250  932.36 952.12 336.20 1020.64 1043.76 263.43 529.39
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Fig. 1

XPS spectra for Cu/Zn/Ni(5/4/1) catalyst

a)room temperature; b)50 C;¢)100 C;d)150 C;e)200 C; £)250C



86 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao), 2002

Vol. 18

T i PR R R B B, HOE RS Nio P Ni2p
) XPS i BT AL, B8 B Ni JG 2 76 £ 0 Tl ik J (1)
Cu/Zn/Ni(5/4/ DAL R AL N E
Z%, ATRERE A Ni°, [A] i) 3 #4r Nio fA7E, e
e [R] 08 HE AL R AR B MR T, 0 e
Ni 2ps,» HIZEABE Ni 2p1» G ATE, B REENTH
ZEP AR, M H Ni 2p B XPS 35 K L FEAH
180, e PR AL 57 2 1T A N G R AHRT H AR E

3 & it

A TPD-MS S50 45 5, i B ™ 4y vh AR il
#| CH;OH.H. #1 CO, 1M &% ¥ CH, 1 CH;OCH; .
HCOOCH; & &AW, Ui 7E CH,OH it
LTS O -H.C - H #RW, M AFE C-0
BRI R . MRYE in- situ XPS HISEER 45 R, TR
7 3 B T = 2] 200 € VA BB, Cu/zn AR A Y
Zn W BB, S Cu/zn A AR 26 76 ) R 1Y)
Cu-Zn & 44 BGad B2, W 7E Cu-Ni/Zn AL R
WELE] zn WA, H AR B Cut /Cu® A7

g BEEANFWBITEH Cu-Ni/Zn fEALT TR
H F D0 S P BE AN SN RiEJS A AR 581 ) XRD % B R
ARG DU 2 Cu XN (Y A7 0 B FRATIN N Cur F
Cu® R AT eI R F4 A AL 50 2 1T P50, Cu i
PR W SR SOV I AR R A PR S, BN
BIFAEAT RN T Cu-Zn B E M A OS2

References

1 Cheng W H. Acc. Chem. Res., 1999, 32: 6385

2 Matsumura Y, Tanaka K, Tode N. J. Mol. Catal. A, 2000,

152:157

Liu Y Y, Suzuki K, Hamakawa S. Catal. Lett., 2000, 66: 205

Shen W J, Matsumura Y. J. Mol. Catal. A, 2000, 153: 165

XiJY, Lu GX. J. Mol. Catal.,2001,3: 191  [JE555, Bk .

7 FAAE ( Fenzi Cuihua), 2001, 3: 1911

6  Wu NZ. Petrochem. Tech.,1990,19: 846
( Shiyou Huagong), 1990, 19: 846 ]

7 Goodby B E, Pemberton J E. Applied Spectroscopy, 1988,42(5):
745

8 Jung KD, Joo O S, Han S H. Catal Lett.,2000,68(1): 49

= W

wn

[RE&H . AT

In- situ XPS Study for Reaction Mechanism of Methanol Decomposition over

Cu-Ni/Zn Catalyst*
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Abstract

In- situ XPS and TPD-MS techniques were used to study the reaction mechanism and the active cen-

ter of Cu-Ni/Zn catalyst for methanol decomposition. Significant amount of CH;OH . H, and CO were detected
during the methanol decomposition with TPD-MS, however no evidences of CH..CH;OCH; and HCOOCH; for-
mation were obtained. TPD-MS results indicated that O — H and C — H bonds instead of C — O bond were broken in
methanol decomposition on Cu/Zn/Ni catalyst. It was found that H. desorption from the surface of Cu-Ni/Zn
catalyst was the rate control step. In- situ XPS studies confirmed that the Zn species was easily reduced when tem-
perature was higher than 200 ‘C in Cu/Zn catalyst. However, similar reduction of Zn was not observed in Cu/Zn/
Ni catalyst. Furthermore, both Cu* and Cu” species were observed in Cu/Zn/Ni catalyst. Our study indicated that

active center(s) in Cu/Zn/Ni catalyst may be Cu’ and/or Cu* species, in which Cu* formed during the reaction.

Keywords:  Methanol decomposition, = Hydrogen, = Cu-Ni/Zn catalyst,  In-situ XPS, Reaction

mechanism,  Active center

Received: June 23, 2001; Revised: September 18, 2001. Correspondent: Lii Gong-Xuan (E-mail: gxlu @ ns. lzb. ac. cn).
ported by State Key Fundamental Research Plan (G20000264 )

“The Project Sup-



