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Abstract: Na,WO,P, 5/SiO, catalysts were prepared with the SiO, supported by the impregnation method. The catalysts
were characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and specific surface area (BET)
analysis. The effects of P/W molar ratio and calcination temperature on the catalytic oxidation desulfurization of cata-
lyst were investigated on the catalytic oxidation desulfurization of catalyst using O, as oxidant, thiophene/thiophene as
raw material. The result showed that the Na,WO,4P, 5/SiO, catalyst with P/W molar ratio 2.5, calcination temperature of
600°C was found to be optimal. Under the conditions of thiophene/petroleum ether model oil 20 mL, catalyst 0.12 g,
oxygen 120 mL/min, at 60°C, react for 40 min, the reactants extracted using methanol with the volume ratio of sol-
vent/oil of 1:1, at 20°C with 10 min, the desulfurization ratio reached to 96.6%. Under the reaction temperature range
concerned, kinetics of the catalytic oxidation desulfurization of thiophene met the 3/2 order model with the Arrhenius
activation energy E, = 25.914 kJ/mol, A =470.4078 s

Keywords: Oxygen; Oxidation Desulfurization; Thiophene/Petroleum Ether; Kinetics Model

Na,WO,/SIO, i=iRseU L FIH & A H
R HFERIRE

LS

PE B S THEA R KRS AR RIRALLIREARAR), KK
Email: songhua2004@sina.com

ek EW: 2013465 H 21 H: BEEWY: 201346 17 H; FHEY: 201346 H25H

i B ASCRHRBUE & NayWOLP, 5/Si0, flEAL T, FFLL Si0, AEE, RHEMFIFET T X FHLATH (XRD),
A H 5L (SEM) AT LL R A (BET)RAE T R EWy /A i Bk AR, S SO AT, B8 T AR Prw JEE
IR B R R A i B2 55t B R TR B . SIEG R, P/W BEJRELSA 2.5, 600°C K5 515 311 Nay,WO,P, 5/SiO, AL
PRBR R B b 7EMEWY /A T BRI 20 mL MEALFIA & 0.12 gv AR 120 mL/min. FfLIESE 60°C, Fik
IS} 18] 40 min 2605 N, B FTAE RIS, KEF A LIAREB) R EE . EXEBGEE 20°C AL 10 min, Bi6T
AT LLA 2] 96.6%. TEFTHT T IR A VO B P, WEW IR A i I AR A & 3/2 B, Arrhenius 75 1LEE E, = 25.914
kJ/mol, F&HTIHT A=470.4078s'.
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Figure 1. XRD patterns of catalyst sasmple with different P load
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Table 1. BET of catalysts and performance of desulfurization

1. LM BET RBiwEaE

3 -1 = Pore Desulfurization
Catalysts ~ Sp/(m™g ') Vy/(uL-g") diameter/nm 1%
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Figure 2. SEM patterns of the catalyst
B 2. 4w sEM B

80

75F

7o} /

S
[]

MR /%

55

00 05 10 15 20 25 30 35
X(NaWOP,/Si0)

50

Figure 3. Effect of Na,WO4P,/SiO, solution concentration on
desulfurization with different P contents
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Figure 4. Effect of calcination temperature on desulfurization rate
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Figure5. Effect of different oxygen flow rate on desulfurization
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Figure 7. The dynamic model of thiophene oxidation with different
temperature
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