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Table 1 Effect of the amount of loaded phosphotungstic acid on somerization of & pinene
(%) (%) selectivity of the main products( % )
loaded anount conversion camphene (;‘—_telpinene limonene p-isopropyltoluene  terpinolene
8.8 32.6 2.5 5.1 33.5 2.8 10. 5
15.2 36.8 2.3 5.8 33.2 3.0 10.7
18.1 385 2.2 6.7 32.9 3.2 10.7
2.1 39.4 41.7 6.9 32.0 3.2 10.9
25.4 41.5 2.0 7.2 31.9 3.3 11.2
21.7 41.6 2.3 7.3 32.0 3.4 11.3
:318K; 14 h; F :0.3 ¢g; 10 mL
1 R HPW/C c3 R
& ) )
; 8. 8% 25.4% 1.3, R
2.2 e
10 mLL R 0.4gHPW 0.3 g HPW/ (( 25.4%) ,
s 4h, (S , 2
2 , 353K 4h,a R HPW/C HPW
3/4, HPW/C 25. 4% , HPW
, HPW R 5 HPW
, , , HPW , HPW
R 0.4¢ 353 K c3

, 4 h, , HPW,
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10 mL , 0.4gHPW 0.3 g HPW/ C( 25.4%) ,
, 353K , 2
2 G-
Table 2 Effects of reaction temperature and time on the isomerization of G- pinene
selectivity of the main products (%)
(%)
items o
catalysts conn. camphene @ terpinene limonene  p—isopropyltoluene terpinolene
temp. (K)
293 HPW 6.81 80.9 12.8 0 3.7
293 HPW/C 4.1 87.3 4.8 0 0
313 HPW 30.3 35.5 15.9 30.7 4.5 12.3
313 HPW/C  29.8 42.8 7.8 34.2 3.2 10. 1
333 HPW 62.2 31.6 2.2 30.7 5.1 12.4
333 HPW/C 52.8 39.9 9.6 32.8 33 10
353 HPW 98.9 30.0 2.4 16.4 7.1 12.9
353 HPW/C  98.8 38.5 15.6 20.9 55 14.9
time (h)
1 HPW 50.8 30.7 4.4 27.4 5.7 12.0
1 HPW/C  48.9 35.8 9.1 32.6 35 11.9
2 HPW 76.1 31.0 25.9 21.7 6.3 12.4
2 HPW/C  72.3 35.9 9.7 30.3 35 11.9
3 HPW 95.8 30.5 2.7 17.8 6.7 12.7
3 HPW/C  94.6 36.3 11. 8 26.3 4.1 12. 8
4 HPW 98.9 30.3 2.4 16.4 7.1 12.9
4 HPW/C  98.8 36.4 15.6 17.8 55 14.9
2 s ,2 o (0~
2 h ) 2 2 2 2 G_
2 2
¢
2.4 &
10 ml , 0.4gHPW 0.3 ¢ HPW/ (( 25.4%) ,
333K 4 h, e , 3
3 , G HPW  HPW/C
, 1,4 R , HPW
HPW/C , 0— (cS

1,4



14 21

3 -

Table 3 Effect of solvents on the isomerization of G-pinene

selectivity of the main products (%)

(%)
¢
solvents catalysts convn. canphene O-terpinene limonene  p-isopropyltoluene terpinolene
HPW 30. 1 3.3 14.3 33.9 4.3 11. 1
tetrachbo re- methane HPW/C 27.6 51.4 6.0 29.5 2.5 .2
HPW 1.4 43.5 14. 1 32.0 0 .4
cyclohexane HPW/ C 1L5 3.7 12.1 36.3 0 .4
HPW 62.2 31.6 2.2 30.7 5.1 12.4
benzene HPW/C 52.8 39.8 9.8 32.2 3.3 11.6
HPW 89.3 30.5 25.2 20.9 6.3 12.7
trichlore-methane HPW/C 89.2 39.6 10.7 31.5 4.0 11.8
L4 HPW 31 6.2 2.3 30. 0 0 0
1, 4 dioxane HPW/C 2.4 3.4 11.3 5.4 0 0
HPW 49.2 37.7 12.6 30.2 4.5 12.8
ethy lacet ate HPW/C 48.3 31.9 12.6 32.3 6.7 16.3
HPW 57.7 14.0 13.5 28.0 9.2 27.4
acetone HPW/C 46.6 15.3 13.3 31.5 9.5 27.5
HPW 15.1 2. 4 7.9 50.3 0 17.2
tetrahydrofuran HPW/C 10.5 2.5 2.2 40.8 0 17.3
HPW 19.7 50.0 4.8 30.7 2.5 .7
no solvent HPW/ C 14.6 47. 4 6.6 37.4 2.9 .0
2.5 HPW HPW/C
353 K, 0.4gHPW 0.3 g HPW/C, 10 mL & , 4 h,
, , 4
4  HPW HPW/C 4 HPW HPW/C
HPW Table 4 The isomerization conversion of & pinene
10 i o) 5 over reusing HPW and HPW/ C catalysts
1 , conversion( % )
repeated times HPW HPW/C
HPW 1 98.9 %.8
s 1 . s 3 99.3 2.2
7 5 99.9 0. 1
7 98.0 &.3
’ HPW 9 98.0 &. 6
, HPW 10 97.9 8. 1
( 12 98.1 8. 6
HPW ) C HPW
, , , «
7 HPW/C 23 , ,
. HPW/C HPW , ,

; ) ) , HPW/
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ISOMERIZATION OF & PINENE CATALYZED BY PHOSPHO-
TUNGSTIC ACID SUPPORTED ON ACTIVATED CARBON
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Yongzhou 425000, China; 2. Institute f Fine Catalysis and Synthesis, Hunan
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Abstract: Isomerization of & pinene was studied over phosphotungstic acid and activated cabonr-supported phosphotungstic
acid catalysts. Influences of the reaction condition on conversion and selectivity of products were invesigated. The expert-
mertal results show that solvents and temperature have obvious influence on activity of the catalyst and that HPW catalyst
has both high catalytic activity and selectivity even at lower temperature to produce the expected camphene and limonene
isomers. After being supported on activated cambon, the catalytic activity and stabiliy of phosphotungstic acid have been

mpoved greatlty and the catalyst can be reused.
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