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Abstract: The 4-tert-butyl-2-(g-methylbenzyl ) phenol (:-BAMBP) is used for the separa-
tion of Rb and Cs by means of extraction-chromatography. The radiochemical separation pro-
cedure of Rb is simple and efficient. Decontamination factor for Cs is more than 10°, and
recovery ratio for Rb is more than 80%. Traditionally, the ~BAMBP was synthesized based
on p-tert-butylphenol and styrene as raw material, Lewis acid as catalyst. In order to
improve the reactive condition and increase the yield of --BAMBP, the ionic liquid, chloride-
aluminium ([[[) chloride, was used as catalyst. The alkylation had been investigated, and
higher conversion was obtained. The effects of catalyst composition and quantity, reaction
temperature and time, ration of reactant were studied. The results show that the ionic liquids
have better catalytic performance for the title reaction. The optimal synthetical conditions are as
follows: in the reaction, the mole fraction of x(AICl;) in ionic liquid is 0. 67, the mole ratio of ionic
liquid is 1 # 0. 10 (4-tert-butylphenol/catalyzer), the reaction time is 5 min, the reaction tempera-

ture is above 60 ‘C and the mole ratio of reactants is 1 # 1. 2 (4-tert-butylphenol/styrene). At the
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optimum conditions, yield of -BAMBP is 40. 6 %.

Key words: :-BAMBP; alkylation; chloride-aluminium (][ ) chloride ionic liquid; catalyst
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Table 1 Effect of x(AICl;) in ionic liquid on reaction

u’/%
2(AIClL3) AT B P YN &l 7= ¥ (Byproducts)
(4-tert-butylphenol) (Styrene) FBAMBP 1 2
0. 35 62.57 21. 37 1. 22 0.13 0.11
0. 50 66. 45 22.57 1. 65 2.41 2.01
0. 55 63. 28 25.63 2.37 2.82 1.70
0. 60 38. 34 33.16 11.04 6.92 5. 16
0. 65 26.70 1. 68 33.09 19. 09 14. 42
0. 67 18. 43 0 33.59 25.69 19. 63
0. 70 18. 20 0 33. 35 25.15 19. 09
0.75 18. 07 0 33.43 25.68 19. 38
2 ) ES WA AR X SN 4 5
Table 2 Effect of mole of ionic liquid on reaction
u’/%
r AT HE R Ty KL il 9 (Byproducts)
(4-tert-butylphenol) (Styrene) rBAMEP 1 2
1:0.04 11. 45 0 29.13 31. 90 26.33
1:0.07 19. 80 0 31. 61 28. 26 21. 18
1:0.10 18. 43 0 33.59 25.69 19. 63
1:0.13 18.62 0 33. 26 25.21 18. 90
1:0.18 18. 35 0 33.42 25.61 19. 27
3 ASIA) B A IE] X B v FE) R
Table 3  Effect of reaction time on the reaction
u’/%
¢/min BT HIEE W &7 # (Byproducts)
(4-tert-butylphenol) (Styrene) FBAMBP 1 2
5 8.03 0 37.77 26.07 20. 48
10 8. 54 0 37.56 25. 60 21.28
20 7.94 0 37.49 24. 89 19.92
30 7.93 0 37.50 25.01 20. 04
60 7.55 0 36. 17 25.08 20. 22
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Table 4 Effect of temperature on reaction

0/°C IRSE =30 E3 A Al 741 (Byproducts)
(4-tert-butylphenol) (Styrene) FBAMBP 1 2
20 10. 30 0 37.55 27.29 20. 77
40 11. 96 0 40. 51 27.97 22.49
60 11. 37 0 43. 40 26. 94 22.52
80 10. 29 0 45.02 25.33 21. 82
100 10. 17 0 45.10 24.52 21.53
5 AN R LG XS B Y 5
Table 5 Effect of mole ratio of reactants on reaction
w/ %
r A-FE T I LA &l 71 (Byproducts)
+~-BAMBP
(4-tert-butylphenol) (Styrene) 1 2
1:1.0 17. 79 0 41.92 18. 21 14. 93
1:1.1 15. 19 0 43.92 21.23 17. 41
1:1.2 10. 05 0 45. 14 24. 54 21.50
1:1.5 8.56 0 31. 68 30. 84 25.70
1:1.8 6.46 0 29. 50 29.23 24.50
1:2.0 1. 36 0 9.74 18. 04 15.77
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