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 wam BEE, TRRATHR, FHEMBERL0C-min, 5 & B HHEK
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[Pd 3d5/2,E, =335.0eV ], fy F+ii BEbH B °T W - 2E100°C ~ 700°C 2 1] , S 76 Fr iy Pd /AL, 0,
AL iR A WiRD (El2—a), B7E400°C ~600°C K MR BEME S B, BBM S, KT
600°CHy M M B, RWMHE. MR © FTIAA: B, A AL L AEE b LER4d
Pulisk 5s BB RIS 1s BTFER, BREENS THhiE, ZA4KFKEPd-H, £, & &7
RER: DERMERS, N&B LEEABE LS (Spillover H); 2>/ Is BFR£EA
BIRTFEHEEBNHER, £4FRE&Fd),—H,n>2,

F1 TEREGEAND XPS SHF4%
Table1 The XPS results for different model catalysts

catalyst treated with Binding Energy (eV) S/Pd (1)
different atmosphere
at 100°C for 10 min. Pd(3ds/2) Sp) (atomic ratio)
H,+0,+Ar 335.2
Pd/AlL,0, H,S +Ar 336.3 161.6 1.9
H,+O,+Ar+H,S 336.0 161,58 0.4
Pd/A1,0,-8027 ) no treatment 336.2  335.2 161.6  163.4 0,45
H, +0, +Ar 336.0 35,7 161,56 1524 0.44
H,+0,+Ar+H,S 336.4 3:5.2 15,6 163.5 0.49
Pd/SO27/A1,0,(®) no treatment 335,2
H, «+0,+Ar 335.2
Hy,+Q, « Ar+F¥,8S 335.9 161.6

(1) The atomic ratio of S/Pd prefers mainly to the ratio of adsorbed reductive sulfur to Pd
on tae catalyst.

(2) In Pd/AleS-SO§— and Pd/SOf"/AIzO3 catalysts, there exists S®+ apparently,so we

needn’t give its binding energy; the ratio of S/Pd for Pd/A1,0,-8SO2" is obtained by
treating the catalyst with HF solution, the defailed method is described in reference 5

2 P fh 42 H,S + Ar(HSE R BRELIE H6 x 107, FRDIB A S AL, B P2l &, Wi # k5]
LA S* HHEG/Pd=1.0), sy P4k 4 Pd* (K 1), it H,-TPD-MS 247l W, (E2—
b): S*” [IKLFHE B, EARRAELE, BiARM MR &R/, BHHRIERC, XTRELHT
BRI AP T G, R T ZAEHE PO, S TR SFOHBTFRE B, A
B, AWM EHEL, B REHHEE TR.

By Pd/ALO, LFZELI00°C FLH I Hy + 0, + Ar(H,:0, =1:1,H, R %
F35% , FED R 5k 10min, B EIGHEA 6 SR FHBFREZGE 1), £H, 100CTHE
AR LEL, S8 TPD &R KW, ER LR EEA 5, ZBH BB, BH
BIEPERER, B, ZEHTEWHFEEMHESE, R, £150°CH250°CZHHRT — 4 Hl
Sk g, HERE R T Pd/ALO, ILFHIZ Hy + O, + Ar S0FRIN, FEFKTETF1E LW MG
SME CGERPRMNB T EMRME) » EFHEERERS, #oitmH 8 F R RER
By BERERPAERA ERPRWAEKRKER) , WAL ZRHMREHEL, X iTFE
I v, 7 iy B8 3 2 e BT R R S 2 B, T8 T JE Wl i iy SO 1R R
FEFE FH LR E T/, FEL, SRBERIEM/D, 3 5 BRI KR & WAk,

WA A th FRMBBR TR, SEHRALANEFZIABSRMERETF AT, Ain
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BB THEEMREED, FikixwSEmammET Lo % M & M B R RS
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fE—ERE LME T RS mEmEL, L EFREERMETaRM, K A&
M.

PR R BRI TR R e, {5, AW ER 0 R s e

MR IR BE R, BN B /b, o SR Oh BT AL L IRBR S e, 2% ST B
RMIRAL (E2—d) ,
3.2 f£ ALO, itk LBIA SO G, BMHEBHEREA, Hg Pd/AL0-SCI™ @{LH|. XPS )
Wr&W: M EFEDE ST (EREEBRHTEIRAR) (F i), BREBFEURN
BFFLE. B H-TPD-MSZERTIAL: 100CHRMEid, KRMAEREFE —F, BB &, R
BB/, XRBAT S HRCAM S EI R Y, BTLAGE b I3t S0 W B RE ) AR K
e MELIEREN. & PA/ALO-SOI f{LHI E, Si~ s RBHFLE, WMFRERRMN
W TR, M5 TEARFSERIAER, S0 B & BRI (E3—a),

J\/\J\ :
¢ | 4 ot
£ .‘9: ——oc——/\_.__/
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g 1< 2 b
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? : 1.’ | /\..A
F I%Torm—mao——sao’_nlm ® 0 E00 300400 560690 700
T/°C T °C
B2 ARKEL#y Pd/ALO, ik B3 REKHELHEW PA/ALO, kA LEMR
H, 8 5 FH L B 3% Fr 16 156 B o R
Fig.2 H,-TPD curves of different cata- Fig.3 H,-TPD curves of different cata-
lysts a) H, on fresh Pd/Al,0,, lysts a) Pd/A1,0, with S~ existing,
b) H, on Pd/Al,0, with pre-ad- b) H, coadsorbed with O, on “a” ,
sorbed sulfur, ¢) H, co-adsorbed c) I, coadsorbed wilth O, and H,S
with O, on fresh Pd/Al,0,, d) H, on “a” |
co-adsorbed with O, and H,S on
Pd/Al,0,,

24 si7 iy Pd/ALO-SOS™ f{EFIH H,y + 0, + Ar iR A K EI00°CRE B 1053 5, 8 &5 4>
THEERM ST #6162 SO5™ T, HARIEHI L7 S3™ fF4E (R 1) . HRHEML A L EIhk
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AMETIE, FAMEMERTABIRE A R T4, L
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3.3 Pd/ALO, {5y BB & F W&k B i K.S0, I 200300 400 500 600 700
W, BT, Hisk Pd/SO;/ALO, L. TE100°CHK 3 e
W Fif S 10min, i TPD-MS 4 #7 (E4—a,b,c,d,e, o ﬁﬁfﬁﬁfﬁﬁ%’;sﬁ
f) AR, BRRKEMNESO; SR AR, HB. b & Fig.4 H,-TPD curves of dif-

ferent catalysts; a; Pd

m/e=2 desorption rate

SR R BEEA B, H S01T AEESERY B /ALO,,
B RAAIN R TRE, 15 S01 & RivH m, £ by Pd/ALLO, (mass frac-
B KM RNATR/S, B SOT AL A — Hon of S03, 1),
FEM R L SR R IR HE R B bion of SO1°, 2.4%),

Wé SO R BB h4.6 %y Pd/SO%/ALO 4 d, Pd/AIZOSZ(mass frac-
JERIZ By + 0, + Ar RASKER, BIRSHKR A& o BarALO, st
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By REWIRMHRIE TR, b BEAANK BT BB f, Pd/ALO\(mass [rac-
WA kAT, HORE, METE. TR o atearbod
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W IRHHRLE FFE, Ao AATJ W B A (1) Tk e O and

W1 A/ ik, (2)80% bR IR,
HH, +0, + H,S + Ar 2 & 7E100°C 4k HEPd/S02/AL,0,(SO: I R B2 3t h 4.6 %) 1
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EFFECT OF SULFUR SPECIES ON H, ADSORPTION ON
SUPPORTED PALLADIUM CATALYST

Xian Tiancun An Lidun* Zhang Bing Jiang Zhicheng
(Lanzhou Institute of Chemical Physics, Chinese Academy of
Sciences, Lanz\kou, 730000)

ABSTRACT

A series of supported palladium catalysts were prepared with impregnating me-
thod. SO%- was introduced by dipping AlL,O; into dilute H,SO, solution for the pre-
paration of Pd/Al,0,—SO, or impregnating Pd/Al,0, with a series of X,80, solutions
for Pd/S02-/AlL,0, as catalysts. X-ray photoeleciren spectroscopy was employed to
measure the states of sulfur and palladiur: before zud after the catalysts were treated
under different atmospheres. Temperature prograramed desorption-mass spectroscopy

(TPD-MS) was used to investigatz the effect of different sulfur species and atmo-
sphere vn H, adsorption on the catalysts.The results showed as follows, The influen—
ce of sulfur species upon H, desorption declined in a order as S2-,5%~ and SO:Z-,

and the effeet of the former two was more distinct than SO2-. Their behaviors were
in accord with the evaluation of the catalyst for H;-0, reaction, which may be in-

terpreted with the molecular orbital theory.

Keywords, Pd/Al,0, catalysts, Sulfur species, H, adsorption, a, B, and B, adsorbed
hydrogen
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