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Table 1 Results of different catalytic systems

No. Concentration of Mol ratio Menthol conversion (% ) Reaction rate (mol + g™ + h™")
catalyst (mol/Lx10°%) Pd: P: § Pd: P: Sn 2 h 5h 2 h 5h
1 0.5 1: 7: 10 25.67 27.43 1.602 0. 685
2 1 1: 7: 10 74.04 88.09 2.310 1.099
3 0.5 1: 5: 10 I: 5: 10 14.19 15.04 0.886 0.375
4 0.5 1: 5: 10 1 525 8.55 8.95 0.537 0.223
5 1 1: 5: 10 26.08 32.26 0.814 0.403
6 0.5 1: 5: 10 41.54 43.40 2.592 1.087
7 1 1: 5: 10 1: 5:°5 16.58 17.01 0.517 0.212
8 0.5 1: 6: 3 21.71 22.48 1.345 0.561
9 1 1: 2: 10 1: 225 5.83 5.27 0.182 0. 066
10 0.5 (b) 1: 5: 10 23.10 23.07 1.441 0.592

a. Dimethyl benzene 100 mL, reaction temperature 90 C, P¢, =Py, =0.75 MPa, P, =1.5 MPa,

concentration of menthol (Cy;) 0.43 mol/L and concentration of isobutene ( C,) 0.43 mol/L

b . Concentration of isobutene 0.43 mol/L, concentration of methol 0. 12 mol/L, othors as above
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Table 2 Change of reaction results with reaction time

Reaction time (h) Menthol conversion (% )

Validol selectivity (% )

Validol yield (% )

Isobutene conversion (% )

2 74.6
4 84.4
5 88.1
6 90.4
8 93.1
10 96.0

92.7
95.5
96.3
96.0
96.5
96.8

93.1 85.4
94.0 89.8
95.6 92.1
96.0 92.2
96.4 93.0
96.6 93.5
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Table 3 Effect of reaction conditions on reaction rate( -ry )

Cy (mol/L) 0.5 0.8 1.0 1.6 2.0
1y (%) (mol/L hr) 4.1 15.2 20.5 16.4 5.2
Cys (mol/L) 1.5 2.0 3.0 4.0 5.0 7.0
1y (%) (mol/L hr) 0.82 10.3 16.9 15.2 8.5 1.2
P, (MPa) 0.5 0.75 1.0 1.25
1y (%) (mol/L hr) 13.0 17.0 16.8 16. 1
T/C 90 100 110 120 130
1y (%) (mol/L hr) 25.3 50.9 21.7 18.4 13.0

Pd: P: S =1: 7: 10, P, =1.5 MPa, P,: Py =1: 1, C =102 mol/L,
Cy =1 mol/L, dimethyl benzene 100 mL, Cy =3 mol/L
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Carbonylation of Menthol and Isobutene on A Complex Pd Catalyst

WANG Cheng-xue, SUN Jing-ru, SUN De
(1. Changchun university of technology Changchun 130012, China;
2. Changchun institute of Applied chemistry, Changchun 130012, China)

Abstract ; The carbonylation reaction of menthol and isobutene to Validol on the PdCl, ( PPh;),/PPh,/p-CH,C,H,
SO, H catalysts was studied in a bath reactor, in which was filled with dimethyl benzene solvent. Under the condi-
tions of some temperature and CO/H, pressure and some reactant concentrations, the effects of various ratio of
main-Catalyst to cocatalysts on conversions and reaction rates of menthol were studied . In the present of proper cat-
alytic system, the experiments , in which the conversions , selectivity and yield were changed with reaction time,
were cared out. The construction of more than 98% Validol was distinguished by FT-IR, MS, "C NMR and 'H
NMR. Finally, the effects of temperature , CO/H, pressure and concentrations of menthol and isobutene on the re-
action rats were finished. The reaction mechanism and process were given.

Key words: Complex Pd catalyst; Menthol; Carbonylation; Isobutene; Mechanism

(5 FHEWLI2005 F250mEFEE N L FRE T P EHER

No. LURIPA AR SPEIEK || No. T4 R A T RN L1
1 Mk 0.990 1466 (4) 19 o =B B 45 0. 500 1142(9)
2 WAL 22 4R 0.982 863(16) 20 ZERL 0.498 367(26)
3 224 0.893 2086(3) 21 EOGRLE 5e k 0.470 227(30)
4 YyIRA e e 0.848 1380(7) 22 e m A 7ok 0.422 589(18)
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10 TR Ak 0.679 386(25) 28 Al 23R ) 0.314 466(22)
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