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Study on the Rare Earth Solid Superacids SO,*/TiO,-Nd,O,
Catalyzed a-Pinene |somerization
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Abstract The preparation of the rare earth solid superacid SO,*/ TiO,-Nd,O, and a-pinene
isomerization catalyzed by SO,%/ TiO,-Nd,O, were studied. The conditions for preparation of SO,/ TiO,-
Nd,O; and isomerization of a-pinene were optimized. It indicates that the catalyst has fair high catalytic
activity and selectivity for a-pinene isomerization and the main product is camphene. The changes of
structure and profile of SO,%/ TiO,~Nd,O, calcinated under different temperature were determined by IR,
XRD and SEM.
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No* , Nd®* , 500°C, a-
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1 Nd* S0, /Ti0,-Nd,0,
Tab.1 Effect of concentration of Nd* on catalytic property of SO,?/TiO,Nd,0,
Nd* /mol « L™ 0.08 0.09 0.10 0.11 0.12
a-  GC% 74.33 67.05 6.17 7.95 8.29
GCl% 12.63 17.22 56.64 49.36 42.33
GCl% 573 853 21.46 1853 11.59
ChH,50,=3.0mol - L, 3h, 130°C, m =200mg; 500°C
1 , Cng»<0.1mol - L™t
Cwe=0.1mol - L™t , ; Cw>0.1mol - L7t
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2.2 SOZ/TiO,-Nd,04
H 2%4 ’ a- ’
2.
2 SO,2/Ti0,-Nd,0,
Tab.2 Effect of concentration of H,S0, on catalytic property of SO,%/TiO,-Nd,0,
H,SO, /mol L 0.5 1.0 15 2.0 25 3.0 35
a- GCl% 78.60 63.25 61.85 57.86 28.75 6.17 80.43
GC/% 11.38 19.74 21.47 21.47 24.73 56.64 10.20
GCl/% 4.72 9.14 10.06 10.32 18.98 21.46 4.05
Cng*»=0.1mol « L, 3h, 130C, m =200mg 500°C
2 b ’ b H2%4 30m0| . L_l ’
H 2804 3 ’ H H 2%4
1
s I o
2.3 SOZ/TiO,-Nd,04
H,S0, ) 3h,
s s 30
3 S0,27/Ti0,-Nd,0,
Tab.3 Effect of calcination temperature on catalytic property of SO,“/TiO,-Nd,0;
/°C 300 400 500 600 700
a- GC/% 30.86 311 6.17 90.88 90.14
GC/% 36.79 52.12 56.64 3.69 3.29
GC/% 13.81 1351 21.46 0.70 0.26
CH,50,=3.0mol + L%, Cne*=0.1mol * L, 3h, 130°C, m  =200mg
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2.4 S0,2/Ti0,-Nd,0,
) 4,
4 50,2 /Ti0,-Nd,0,
Tab.4 Effect of amount of catalyst on catalytic property of SO,>/TiO,-Nd,O,
/mg 100 200 300 400 500
a- GC/% 83.38 6.17 7.68 8.85 9.36
GC/% 7.80 56.64 50.43 50.19 45.15
GC/% 3.02 21.46 2311 12.03 7.09
CH,50,=3.0mol + L™*, Cne»=0.1mol -+ L, 3h, 130°C, 500°C
4 s s 3h) 60
200mg ; s 50
s s 40 ™
2% 330 |-
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’ ’ Fig.2 Efferct of reaction time on catalytic activity
2, of SO,Z/Ti0,Nd,0,
2 s 3h )
3h o
2.6 SOZ/TiO,-Nd,04
5 130°C :
: : : 130°C .
5 SO,2/TiO,-Nd,0,
Tab.5 Effect of reaction temperature on catalytic property of SO,?/TiO,Nd,0,
T/IC 110 120 130 140 150
a- GC/% 86.59 81.31 6.17 32.03 16.38
GC/% 5.14 8.04 56.64 35.14 43.39
GC/% 1.61 3.23 21.46 18.19 21.80
CH,50,=3.0mol + L%, Cna*=0.1mol + L2, 3h, 500°C, m  =200mg
2.7
SEM XRD “, 300°C. 500°C. 700°C
SO,#/TiO,-Nd,O, ( 3 » 300°C » 500°C
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