35 3 ( ) Vol. 35 No. 3
2012 9 JOURNAL OF NANJING NORMAL UNIVERSITY( Natural Science Edition) Sept 2012

SO; ™ / Zr0, o

12 12 12
(1. 210037)
(2. 210037)
a— oa—
o
S0%" /7x0,
802~ /7x0, 650°C; a— 1.0%; 4h 130°C;
56.6%. 6
GC-MS 'H NMR
a- S0;™ /70,
TQ351 A 1001-4616( 2012) 03-0062-06

Synthesis of p-Cymene From a-Pinene Catalyzed by SO} /ZrO,
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Abstract: p-Cymene was prepared from a-pinene isomerization by catalyzed self-made solid superacid especial SO, /
Zr0,. The optimum reaction condition was obtained through designed experiments: SO~ /Zr0O, as the catalyst; the calci-
nation temperature of SO}~ /Zr0, was 650°C and the amount of catalyst was wt. 1% of a-pinene; the reaction time was
4h and the reaction temperature was 130°C. Under the conditions the yield of diolefin was up to 56.6% which was
converted further into p-cymene readily by reported issue and the desired product was confirmed by GC-MS and ' HNMR.

In addition the catalyst can be recycled and reused 6 times without loss of catalytic activity.
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3h 110°C 1.3 g) Table 1 Different types of catalytic activity compared
H,80,Mo0, /Zr0,.S0; ™ /Zr0,.S0;™ /Zr0, - Ti0,.S0; / c /%
7x0, - CeO, a— 1 H2594 - 38.9
2 MoO, /710, 650 41.3
1. 3 S0%~ /710, - TiO, 650 45.3
1( 1~5) 4 a— 4 803~ /710, - CeO, 650 47.7
SO~/ 5 S0%- /7x0, 650 56.6
! 6 SO2 17:0, 0 _
710, 56.6%. 7 S02- /7:0, 250 20. 1
( 8 S02~ /710, 450 35.6
6 ~ 9) SOi - /ZI‘O2 9 S0%- /7x0, 850 51.0
650C . 650°C
S0;™ /7x0, 650°C
SOﬁ‘/ZrO2 (1 3400 cm™" 1630 cm ™!
1 633.49
1221.05
1 120.77
3 379.68
605.56
456.17
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Fig.1 FT-R of SO} /ZrO, catalyst before calcined(upper) and after calcined(lower) at 650°C
SO;~ /7x0,
2. S0;™ /7x0, . 500
20 ~35pm (2 ); 650<C 10 ~20
pm
(2 )
2.2 S0; /7x0, a-
(- ) 150 mL 650°C S0;™ /7x0,
o- 2.
2( 1~4) SO;™ /7x0, 0.9 ¢
40.1% 1.3 ¢ 56. 6% 1.3 ¢

1.3 ¢ 1%.
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Table 2 The best conditions of open-oop

isomerization of a—pinene

/g /h /C 1%
1 0.9 4 130 40. 1
2 1.1 4 130 45.9
3 1.3 4 130 56.6
4 1.5 4 130 56.2
5 1.3 2 130 33.5
6 1.3 3 130 46.7
7 1.3 5 130 52.1
8 1.3 6 130 51.8
B T 9 1.3 4 25 -
2 SO}_/ZI'OZ 1&“%‘]*&%%"}(&)*]] 650%*&%5(6)*3%%%%%*& 10 1.3 4 80 41.0
Fig.2 SEM of SO;-/ZrO, catalyst before calcined and after calcined at 650°C 11 1.3 4 110 50. 6
13 1.3 4 150 53.8
2( 4 5-~8) 4h
4 h GC-MS . 4 h
( 2 4 ~13)
130°C
: 130Cc (2 4 9-~15).
S02~ /710, a- : S02” /710,
1% 4h 130C( 2 3).
2.3
1 S0;™ /7x0, 650C - a-
1.0%; 4 h 130C. o 3
56.4% 56.1% 57.4% . 56. 6%
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Fig.3 The reused runs of the catalyst
GC - MS
2.5.1 &4 0029 GC - MS 547, R B ILHE 4
GC - MS m/z o 134(M) 119
103 91 77 65 S5l1. 5
2.5.2 EZFHa4iezey'H NMR # 8, LA S
5 7.1 4 Hd,; 2.9 1
He; 2.2 3 Ha 1.2 6 Hb.
N 2.5 DMSO 3.3



( ) 35 3 (2012

7 000 000 9.1

6 500 000
6 000 000
5500 000
5 000 000
4500 000
4 000 000
3500 000
3 000 000
2 500 000 134.1
2 000 000
1 500 000
1 000 000 651 771

500 000{ S51.1 103.1
01 | 1|]I II
6.

| 154.1 169.0 180.9 207.1

LB B ma TrErerr A SRS AR R

L, I L, F = L3 E 5.5 -7
m/z ——> 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

B4 FHRiEE
Fig.4 Massspectrum of the product
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Fig.5 'H NMR of the final product
DMSO ).'H
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(1) a-
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(2) . S0; ™ /7x0, 650°C; a—
1.0%; 4h 130°C. 56.6%.
(3) GC-MS 'H NMR
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