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Table 1 Catalytic Activity, Specific Surface Area, Oxygen Content and Kinetic Parameter
of Desorbed Oxygen Peak of Various V=Ag~Ni Sample in TPD—MS Measurements

sample No. 1* 2# Eid 4 [ 1

V! Ag: Ni(atomic ratio) 1212025 1:1:050 1:1:075 12121 1310125

conversion of toluene

236 272 309 24,1 212
(mol%) at 400C
lectivity f
selectivity for 229 26.2 320 310 273
CeHCHO/mol%) at 400T
specific surface
0.97 0.80 162 2.13 .
area(m?/ g) 3.46
sample amount, W(mg) 10.18 "10.20 10.00 9.70 992
: tent i le,
O%ygen content in sample 235 2.34 2.28 2.21 225
Wo(mg)
tent of layer O*
gontent of monotayer 386x10° | 3.19x10° 6.34x 107 8.08x 10~ 134x 107
on sample surface, #,(mg)
desorption peak No. I I I I I I i} I o Jiid 1 I m
tion peak area, 1.34 1.14 9.67

desorption 367 | 618 | 393 | 632 | se2 | 742 32 | 28 Y1 ss | 2o |87
S(au) x 10° x 10 x 10
content of desorption 1.41[2.37|1.5¢[2.42{2.23(2.85(5.14[1.27(8.744.37|1.25[7.71(3.71
oxygen, W(mg) x 1074 %107 | x 107* | x 107 x 107 | x 107 | % 107" | x 107*| % 107 | x 1072 | x 107*| % 10~* | x 102
WS 6.00(1.01(6.45[1.03(9.78]1.25(2.25/5.75/3.96]1.98(5.56(3.43[1.65
v e x107° [ x 107 x107% | x 107 | x107* | x 107 | x 107" | x 107 | x 1075 | x 1072 x 10~% | x 1078 | x 102
WS w 3.65/6.14(4.73|7.59(3.52{4.50(8.11[1.57[1.08 sa |2°23(5 750,
47 T x107 | x 107 x 1072 | x 107 x 1072 | x 10| x 10" | x1072| x 10| ~ x107 | x 107 ©
peak temperature, To(T) 280 | 364 | 285 | 367 | 268 | 351 | 813 | 282 | 360 | 734 | 288 | 384 | 714
activati £

vaton enerey 0 712 | 106 | 653 | 995 | 61.8 { 80.8 | 109 | 79.1 | 854 | 119 | 8658 | 953 | 215
desorption, E£kJ / mol)
pre—cxponential factor, 7.94(2.89(3.94{9.88(2.10(1.39(4.20]1.33(4.39(5.00(5.58(8.80]1.96
AG™) x10° | x10% | x10° | x 107 | x10° | x10" | x10" | x 107 | x 107 | x10° | x 107 | x 107 | x 10"

* The radius of 0> is 0.140nm.
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Fig.2 Mechanisms of toluene oxidation on the surface
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NATURES OF OXYGEN SPECIES ON THE SURFACES
OF V—-Ag—Ni OXIDES AND CATALYTIC ACTIVITIES
FOR THE SELECTIVE OXIDATION OF TOLUENE
Shang Guan Rongchang®  Zhang Huiliang®*  Ge Xin®* Hong Jianming®

(a Department of Chemistry, Nanjing University, Nanjing 210008
b Huaiyin Specialized Normal School, Jiangsu, Huaiyin 223001
¢ Center of Materials Analysis, Nanjing University, Nanjing 210008)

A series of V—Ag—Ni trioxides with various atomic ratios of V, Ag and Ni were prepared.
The caialytic activities for the selective oxidation of toluene to benzaldehyde were obtained, and
, the natures of oxygen species on the surfaces of these samples were studies by using temperature
programmed desorption—mass spectrography(TPD—MS). The results showed that the oxygen
species of mliltiple adsorption existed on the sample surfaces. And in the range of desorption
temperature <<900T : for the samples in which the content of nickel versus Ag (or V) with atom-
ic ratio equaled 0.25( or 0.50), the desorption peaks of the species of surface O~ and 0% ap-
peared near the lower temperatures; for the samples in which the atomic ratio of nickel versus
Ag (or V) was increased to a value of 0.75, not only the desorption peaks of O~ and 0% species
on surfaces of samples occurred, but also the 0> species of lattice appeared due to the phase
transformations .in the samples. As the content of Ni in V—Ag oxide was changed, the
activation energy of oxygen desorption (Ey) also changed. The E; value of k jad sample (V. Ag
P Ni=11:12:0.75)is the lowest, the selectivity of benzaldehyde in toluene oxidation is the high-
est. Thus, a parallel relation between the Ey value and the selectivity for benzaldehyde existed in
these V—Ag—Ni oxides.
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