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Fig. 1 The picture of Atomizing-combustion device

1. condensation sucking installation; 2. stainless steel for-
mula; 3. inflame departmentalism; 4. atomization installa-
tion; 5: alcohol steam producing- implement; 6. reactivity

former liquid; 7. gases assimilation. A valve
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Fig. 2 FT-IR spectra of nanostructured complex catalysts
2.1.2 XRD #1F & 3 2 Catl XRD [ (Ca2 5
Catl fJ XRD FIHEA—F) . WIETTIL, 765K et
(it a), T 18°F0 22° L 45 3L T —A> S AR e
SR T Ag,0(111) M il a-J5 7 3E(100) 114,
T RE P Ag, O AMBULERE AT, FTLL Ag,0
SARAT SR . KBS (i< b) , Ag,0 SkIfT
BRI, BLIIREBEI B Ag,0 KA T 40",
Fefh T B A R ARMGRY Ag B Ag, O WrFh, (AT
KR E] Ag Rl Ag, O FRAIATSIIE. FESH 2 A UR
RIS (I o), ATHT A ST 1380 22° i 4%
M T — A AT S, B0 T Ag O
(1) "0 - J7 732 (100) 1 Ag, O AR 5
WS AR EIEALRTSE , IR 20 Z5/N, B Ag, O 45y
AT O, I A A 2 A e 4 % A AT B B R



56 4 X E T Ag, 0/Si0, KT HELR il 6 M HAEAL YERERST 541

Ag 5 0 84 TAZAR I TE R, 74 T Rkt 0

S 05 1 BT LR Ag,0; (T,

10 20 30 40 50 60 70

26/C)

B3 Ag, 0/8i0, 4K AL XRD [

Fig.3 XRD patterns of nanostructured complex catalysts
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Fig. 4 Micrographs of nanostructured complex catalysts

a:The catalyst unroasted and inactiviated; b:The catalyst roasted; c:The catalyst roasted and activiated
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Table 1 Activity test of Catl

Catl F11 Cat2 75 P4

Reactions I Il I v \
A 7.5 10 10 7.5 5
Reaction B 5 5 5 7.5 7.5
Condition C 300 350 250 350 350
Con. (%) 17 2 - 20 9.2
Sel. 1 (%) - 919 -  77.3 95.2
Sel.2 (%) - 6.1 - 21.5 2.4

% 2 Cat2 FEMHENK
Table 2 Activity test progress of Cat2

Reactions I I 1| v \4
A 7.5 7.5 10 10 7.5

Reaction B 5 5 5 5 7.5
Condition C 300 350 350 250 350

Con. (%) - 7.2 20 - 6.4
Sel.1 (%) - 46.8 43.4 - 50.4
Sel.2 (%) - 489 52 - 46.7

A ; velocity of oxygen(ml/min) ; B: velocity of cyclohex-
ane (mL/h); C; T (°C); Con. ;: Cyclohexane conversion; Sel.
1: The selectivity for epoxycyclohexane; Sel. 2. The selectivity

for cyclohexanone
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Fig.5 The production one of cyclohexane catalyticoxidation

Conditions; Vy, =40 mL/min Vg, =7.5 mL/minV y,, =

5 mL/h reaction temperature; 350 °C
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Fig. 6 The production two of cyclohexane catalyticoxidation

Conditions: Vy, =40 mL/min Vo, = 10 mL/min Vg, =5
mL/h reaction temperature ; 350 °C
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Fig. 7 The mechanism of cyclohexane catalyticoxidation
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Preparation and Catalytic Properties of Silica Supported
Silver Oxide Complex Nanocatalyst

LIU Yu-zhang, CAI Bing-xin*, ZHAN Yong-gong
(College of Chemistry and Chemical Engineering' Hunan University, Changsha, 410082, China)

Abstract; Silica supported silver oxide complex nanocatalysts were prepared by Atomizing-combustion method with
different Ag/Si ratios. The catalyst precursor and complex nanocatalysts were characterized by Scanning Electron
Microscopy (SEM), X-ray Diffraction (XRD) and Fourier Transform Infrared ( FT-IR). The characterization re-
sults indicate that the diameter of Ag, O become smaller and the active centers of catalyst are changed after the
roasting and activation, the change situation of 8% Ag,0/Si0, complex nanocatalyst is similar to 12% Ag,0/Si0,
complex nanocatalyst. Using molecular oxygen as oxidant, the catalysis activity on oxydehydrogenation of cyclohex-
ane was tested. It succeeded in gainning the epoxycyclohexane via one-step chemical combination of cyclohexane.
The effects of Ag,O loading and reaction conditions including reaction temperature, oxygen velocity and material gas
velocity on catalyst performance were also investigated. After comparing the activity tested results of the two com-
plex nanocatalysts, it is found that the oxydehydrogenation performance of 8% Ag,0/Si0, complex nanocatalyst is
exceeded to 12% Ag,0/Si0, complex nanocatalyst for the target production. Under certain reaction conditions, for
the catalysis of 8% Ag,0/Si0, complex nanocatalyst, the conversion of cyclohexane is 9.2% , the selectivity of ep-
oxycyclohexane can reach 95.2%.

Key words: Atomizing-combustion method; Ag, 0/SiO, complex nanocatalyst; Cyclohexane; Catalyticoxidation;

Epoxycyclohexane
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