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5 Si0, 623
180 °C OV-101 60 m x0.32 mm x0.25 um 1
170 C Table 1 BET surface area and porosity of PW/Si0, catalysts
15.0 mL/min FID 200 °C Catalyst — ¢/C A/ m*g”' v/ em* g~ d/mm
H,PW,,0,, 6.2 0.01 9.4
2 Sio, 107.8 0.19 7.1
21 PW 20% /Si0, 300 70.9 0.14 8.1
PW 35% /Si0, 300 41.2 0.06 6.2
2.1.1 TGA PW PW 50% /Si0, 300  32.6 0.04 4.6
TGA 100 C PW 40% /Si0O, 100 35.7 0.04 4.7
100 °C ~280 °C PW PW 40% /SiO, 300 35.8 0.04 4.3
Keggin 6 PW 40% /Si0, 500 25.7 0. 04 6.3
H,W,,0,, x 6H,0 470 °C PW/Si0, 300 °C
1.5 Keggin 2.1.3 PW/SiO, NH,-TPD 2
PW ! PW/Si0, 300 C NH,-TPD 2
2.1.2  PW/SiO,
PW/Si0, 20% 40%
1 1 6.2 m’/g PW Sio,
PW Si0,
PW 20%  PW/SiO, 3 PW 40% /Si0,
20% 50% 70.9 m’/g NH,-TPD 170 C 580 C
32.6m’/g 0.14 em’/g 0.04 cm’/g
8.1 nm 4.6 nm PW 40%
100 °C ~300 °C  PW/SiO, Si0,
500 °C 450 C
a150°C; b200°C;
¢ 300°C; d 450°C
160 2(I)0 360 460 560 260 360 460 560 6(|)0 260 360 460 560 660
Temperature  ¢/°C Temperature  £/C Temperature  ¢/C
1 H,PW,,0, 2300 C 3 PW 40% /
TGA PW/Si0,NH,-TPD Si0,NH,-TPD
Figure 1 TGA of H,PW 0, Figure 2 NH,-TPD profiles of PW/Si0, Figure 3 NH,-TPD profiles of
hydrate calcined at 300 °C with PW 40% /SiO, calcined
different PW loadings at different temperatures
150 °C ~300 °C PW
450 °C PW 40%
2.1.4 PW/SiO, XRD 300 C 5 PW 40% /Si0O, XRD
PW/Si0O,  XRD 4 PW PW
Sio,  26° PW Si0, PW
Si0, 35%
PW PW  SiO, PW  SiO,
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Friedel-Crafts acylation of toluene with acetic anhydride catalysed
by H,PW,,0,,/Si0,

HU Tuo-ping' > QIN Zhang-feng' WANG Jian-guo'
1. State Key Laboratory of Coal Conversion Institute of Coal Chemistry Chinese Academy of Sciences Taiyuan 030001 China
2. Graduate School of the Chinese Academy of Sciences Beijing 100039 China

Abstract The Friedel-Crafts acylation of toluene with acetic anhydride to methylacetophone in liquid phase with
silica-supported 12-phosphotungstic acid PW/SiO, as catalyst were investigated. PW/SiO, catalysts prepared
with different calcination temperatures and PW loadings were characterized by X-ray diffraction XRD  thermo-
gravimetric analysis TGA and NH, temperature-programmed desorption NH,-TPD . The effects of catalyst
composition pretreatment and reaction conditions on the reaction behaviour were examined. The results showed
that the PW loadings and calcination temperatures have significant influences on the acidity PW dispersion and
catalytic activity of PW/SiO, the catalyst calcined at 300 C with a PW loading of 40% exhibits the best catalyt-
ic performance. For the acylation of toluene with acetic anhydride over PW 40% /SiO, at 130 C the highest
methylacetophone yield was achieved with the weight ratio of catalyst to acetic anhydride being 2. 2.

Key words acylation toluene acetic anhydride heteropoly acid HPA  phosphotungstic acid PW  SiO,

Friedel-Crafts reaction
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