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Compound Acetone Ethanol Acetic acid
pKi pK,; pK; pK; pK:; pK; K,
H:PW1,04 1.6 30 40 16 30 4.1 4.8
H/{PW;, VO 1.8 32 44 - - - 4.7
HsPW;pV,049 - - - - - - 4.8
H4SiW 13040 20 3.6 53 20 40 63 5.0
H;PMo,040 20 36 53 18 34 51 4.7
H,PMo ;) Mo"0y 2.1 37 55 19 38 59 -
H,PMo;;VO, 21 37 56 19 37 58 4,7
H,SiMo1,040 21 39 59 - - - 48
H,GeW 1,04 - - - - - - 43
H:GeW,,VOy - - - - - - 4.7
HsGeW 10V2040 - - - - - - 4.6
HClO, - - - - - - 4,9
HBr - - - - - - 5.6
H,S0, - - - - - - 7.0
HCl 40 - - - - - 8.4
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Catalyst Reaction Condition Time | Yield | TOF | Ref
(%) | (hh)
Nas[PV2Mouc]. 14H20/TiO; O b @,
CH;CN(5ml 12h 85 19.8 | 66
(2.86 pmol) (0.8mmol) Gmy
H,0,(2 ml)
a
SBAHMPAMo O CH,Cly (1 ml) @ 12h | 71 |31.47| 67
25 mg (188 umol) (]l'ﬂlnol)
H)()q(Z ml)
SBA/HPMAWP O e @ 12h | 59 |26.15| 67
25 mg (1.88 pmol) (1mmol)
O TBHP (1.12 mmol) @
PMo/AFNB CCly (2ml) 1h 98 |[76.87| -
20 mg (6.37 umol) (0.5 mmol)

a:hexamethylphosphoramide/HsPMo012040 ; b:hexamethylphosphoramide/HzPW 12040
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CHN=/4[£5 oasl Cows 4 (459 55 Sy

?mmol N 0.46 g 1 mol 1000 mmol
= X N x N = 0.33 mmolN
1g AFNB 100 g AFNB 14 g 1 mol /1.9AFNB

ICP =£\Y ppm 3.JUT 5l ool Cows 4 PMO/AFNB 45061 51 0,5 <SG 0 09290 MO 315 clale

?mmol HPA 612 1 mmol L mmol APA
fmmo m mmo T0 7ol Mo
= 22 4o % 0.025 Lit x 0 x —10mmol Mo
1g PMo/AFNB ~ 1Lit 96 mg 0.05 g PMo/AFNB
_ mmol H5[PMo10V2040]
= 0.3187 /1 g PMo/AFNB

ICP =\\Y0 ppm 5JUT 51 ool Cows 0 PW/AFNB 55061 5l 0,5 <SG 0 0990 W 3l6 cllale

? L HPA 1125 1 I 1 mmol HPA
?mmo m mmo T
= . I W x 0.025 Lit x ——2"_yy x 10 mmol W
1 g PW/AFNB 1 Lit 183.85mg 0.05 g PW/AFNB
mmol H5[PW10V2040

_ ]
= 0.3059 1 g PW/AFNB
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Abstract

Nowadays green chemistry processes are in progress, due to the increasing environmental
concern and the substitution of traditional homogeneous catalysts by solid ones.
Heteropolyacids are a class of polyoxometalates with very wide applications. Since the
reduction and acidic properties of polyoxometalates could be controlled at atomic or molecular
levels. Low surface area of heteropolyacids (1-5 m?g) is the biggest limitation for their
catalytic applications. Supporting the heteropolyacids on solid beds with high surface area
could improve their catalytic properties in various catalytic systems. In present study nano-
boehmite with high surface area (326 m?/g) and high degree of surface hydroxyl groups was
used as catalytic bed and this bed was covalently functionalized with 3-(tri-
methoxysilyl)propyl amine (AFNB). The AFNB was then supported with two of keggin
heteropolyacids (HPA/AFNB) and they were characterized by FT-IR, UV-Vis and ICP
techniques. The catalytic properties of HPA/AFNB were investigated in epoxidation of various
olefins with TBHP and catalytic procedure was optimized for different parameters. Yields of
products were investigated by GC. It was found that the optimized conditions with over 98%
yield for epoxidation of 0.5 mmol cis-cyclooctene with PMo/AFNB and PW/AFNB were 20
mg of catalyst, 1.12 mmol t-butyl-hydro-peroxide as oxidant and 2 ml carbon tetrachloride as
solvent at 77°C. The maximum yields were obtained after 60 and 180 min, with PMo/AFNB
and PW/AFN respectively.

Keyword: Heterogeneous Catalyst, Heteropolyacid, Nano-Boehmite, Epoxidation.
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