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(77 K) N2 . Philips XL 30 SEM Jeol JEM2010 TEM
. (UV-VisDRS) JASCO V-550 / ;
Jobin Yvon LabRam Infinity ) (TPR)
. (Py) , Bruker Vector-22 FTIR
DTGS : 4cm’, 32 . 500 1h;
(0.0133 0.133 Pa)10 min, , 30
30 min, ,15 min , 30 min ( 10 -min) 150
1.4
1418 4 mm,
(0.180 0.280 mm) , 150 mg, ( 16.6 % )
, : 450 650 , 4800 mL-h' g, GC122
( ) ,TCD Porgpak-Q  TDX-01
2
2.1
1, BA-15 )
yBA-15
, , MCM-41 HMS
16 18 ) ' ’
,  SBA-15 , ,
2.8V-BA
41.7%, 79.8%, 23.8%,
33.3%. 15 VMgO
1 (600 )
Tab.1 Oxidative dehydrogenation of propane on the supported vanadia catdysts at 600
Catayst N (CsHg) /! %2 S % Y(CsHe)! % Y(Light olefing)/ %
CsHs CoHq Oxygenates® CO,

BA-15 9.3 22.6 2.9 4.4 70.0 2.1 2.4
1.0V-SBA 34.2 46.5 9.3 6.8 30.5 15.9 19.1
1.8V-SBA 37.4 53.1 11.0 3.5 21.4 19.9 24.0
2.8V-SBA 41.7 57.0 22.8 — 9.4 23.8 33.3
4.5V-SBA 34.5 52.0 5.7 — 36.0 17.9 19.9
9.0V-BA 33.8 48.4 4.3 — 33.8 16.3 17.8
2.8V-MCM 30.6 57.5 7.4 — 22.9 17.6 19.8
2.8v-902 25.7 54.3 4.6 1.9 28.1 13.9 15.1

a. : 10° Pa; 0.15g, 4800mL-h gt CH; CyHg,CO, , CO, CO;

C3 He CoHa. ;b.
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100+
) 820 -
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) 2.8V-S0; 4
, 2. 8V- 01
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( 1).
! 2.8V-SBA FHg.1 Variadtion of the sdectivity to propylene with
2.8V-MCM. 1 the propane converson obtained at 600  on vanadia
, 2.8V-3BA 2.8V-MCM catdysts. Inset shows the pore size distribution (PSD)
, of the correponding samples
' a.2.8V-BA; b.2.8V-MCM ; c.2.8V-S0,
2.2
2 , BA-15
, . Slona MCM-41
o 9.0% ,BA-15
(>400 m* g Y (5 6nm), BA-15
2
Tab.2 Characterigticsof various sypported vanadai catdysts
Sger/ (M?g™Y) Ve (em®g Y Dgrd Nm V-dendgty (VO,per nm?) Ty K X% @mol-g %) AOS
BA-15 715 1.25 7.7 — — — —
1.0V-SBA 592 1.09 7.1 0.21 769 160 4.63
1.8V-SBA 559 0.99 7.0 0.39 769 255 4.44
2.8V-BA 478 0.88 6.4 0.69 777 325 4.28
4.5V-SBA 458 0.73 6.0 1.16 799 440 4.00
9.0V-SBA 448 0.75 5.2 2.40 827 1413 3.16
2.8V-MCM 985 0.56 2.7 0.34 776 316 4.15
2.8V-90, 222 0.25 9.1 1.49 787 275 4.00
a. (PD) BJH b, Tw: ‘Hy M mol Hy g :AOS:
2( 600 ) . SEM FBA-15
: ( wm® . TEM
BA-15 9.0% ,
BA-15
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- ’ 4 5 % 590 4 5V-SBA:e.2.8V-MCM f.2.8V-S0,
: V205 l 2.8V-BA,
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AOS 4.00 9.0V-BA 3.16.
, V205 Ho

5 325 nm
, 5 800 2500 cm*



4 : 601

19.20 V- SBA , 336 cm*
V—0—V , 800 1100cm* 920 cm* 1018 cm*
, oO—V —0
V=0 . , 2 036 cm*
V=0 , 19

]o. 05 L

B+L

e

Laanalassadaasalansal

03001000 1500 2000 2500

i

f

o /en? 1655 6001556 150014501400
5 6
Fig.5 In stu UV-Raman ectraof supported Fig.6 FTIR ectraof pyridine adorbed on the
vanadia cataysts samples; (a) BA-15; (b) 1. 1V-BA ;(c) 1. 8V-BA;
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Highly Selective Oxidative Dehydrogenation of Propane
to Propylene over New Type of Mesoporous
Vanadia Catalysts

Yl Nan, LIU Yong-mei , FENG Wei-liang, CAO Yong, DAl Wei-lin, FAN Kang-nian
(Department of Chemistry & Shanghai Key L aboratory of Molecular Catalysis and Innovative Materials,
Fudan University, Shanghai 200433, China)

Abstract : A series of vanadia cataysts supported on meporous BA-15, MCM-41 and amorphous SO, prepared by
acohol impregnation technique have been characterized by combined techniquesof BET , SEM/ TEM , UV-Vis DRS,
UV-Raman, FTIR and H,- TPR. The results show that vanadium gecies anchored to the BA-15 surface showed
sructural properties Smilar to those on mexporous V-MCM and conventiona V-90; catadysts, but a higher surface
concentration of islated or low polymeric VO gecies could be achieved on the V- BA sanples. The superior perfor-
mance of the mesporous BA-15 cataystsin the oxidative dehydrogenation of propane has been attributed to a higher
digperson of V gecies achieved on the BA-15 support with large pore diameters as well as the low surface acidity of
the catdyst.

Keywor ds: propane; propylene; oxidative dehydrogenation (ODH) ; mesoporous vanadia catayst ; SBA-15
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A Preiminary Sudy on the Provenance of
Potteriesfrom Erlitou Site

ZHU Junrxiao® , L1 Qingrlin® , WANG Changrsti* , XU Hong?
(1. United Key L aboratory on Archaeometry, University of Science and Technology of China, Hefei 230026,
China; 2. Institute of Archaeology, Chinese Academy of Sccial Sciences, Beijing 100710, China)

Abstract : Erlitou dSte was bdieved the ruined caitd of ether late Xia or early Shang dynasty in ancient China. It is
relevant to take information by meansof scientific methodsfrom thepottery now that it accountsfor a mgor part of the
unearthed artifacts. Test on 63 pottery samplesof their mgor and trace eementsfrom the dte indicated that the pot-
teries could be divided into groups regectively of the excavation sections. The most distinctive cases were the pieces
from the same ash pits clustered compactly. XRD observation showed a smilar trend. These exanples suggested that
the provenance of potteriesfrom different sections varied from one to theother. This might be an indication that in arr
cient times the people in Erlitou area had clustered kindred , and different clans managed their own pottery workshops

and kilns.

Keywords: Erlitou dte; pottery provenance; ICP-AES; XRD ; chemica compostion; duster andyss



