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¥ PEG-200 50 g(0.25 mol) , LAz 50 mL(0.625 mol ),
175 mL # T 500 mL () = H G, TR 3 86 ~
88 °C ,7E 3h i i — 5 W.MM 47 mL (0.625 mol) , JZ
V7 A 3R 0 0 32 W pR B AR A4 R, 88 °C R 16 h %
HIZ W TN 10 mL &R FR M1 20 mL /K, A [ R U0
P B P UCE N R, WE 2, BIR A
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BrEH IR, AR O AN (D) 89.5 g,
772 83% ,'H NMR (500 MHz, CDCl,, TMS)§: 3.59
~3.72(m, 15.1H), 3.72 ~3.77(4H, CH, x2),
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U, B E 2 W MR () ,'H NMR (500 MHz, CDCI,,
TMS)$: 3.54 ~3.72(m, 20.6H, (OCH,CH,) ), 3.73
~3.76(4H, CH, x2), 4.13(4H, CH, x2),7.02, 7.05
(d, J=13.5 Hz, 4H, CH x4), 7.55(s, 2H, CH x2),
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x2),2.78 ~2.83(q, ] =8.5 Hz, 4H, CH, x2),
3.54 ~3.67(m, 20.9H, (OCH,CH,),), 3.78(4H,
CH, x2), 4.25 ~4.28(4H, CH, x2), 7.44(s, 4H,
CH x4), 8.74(s, 2H, CHx2); “C NMR(500 MHz,
D,0, TMS)§: 25.5, 47.6, 48.2, 49.5, 69.9, 70.0,
71.1, 122.6, 123.4, 136. 4; IR. 3742,3431,2993,
2930,1647,1585,1461,1384,1373,1171,1091, 1040,
883,744 ,702,592 ¢m ',
2.3 HEWEHEK

16 100 mL PY )i % 15 mL CCl, 6.0 mL fif
fiF 5.0 mL(48 mmol) H 2% Fl— & 7t il & A9 4 1L 5]
TP I 7K R T 5 Rk U N BT R A3 B 95% 1k
MHAEER 5.0 mL(116 mmol) i hN5E e f5 , Jt & — & i
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Table 1 Effect of kind of catalyst on selectivity of toluene nitration

nitrotoluene isomer/ %

catalyst o/p yield/ %
ortho meta para
- 54.6 3.2 42.2 1.30 93.2
HNIL - NO, ~ 53.6 3.0 43.4 1.23 94.9
HNIL - HSO, ~ 51.4 2.9 45.7 1.12 99.4
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Table 2 Effect of dosage of catalyst on selectivity of toluene nitration

dosage of nitrotoluene isomer/ % o/p vield/ %

catalyst/g ortho meta para
0 54.6 3.2 42.2 1.30 93.2
1.0 54.6 2.8 42.6 1.28 97.1
2.0 53.5 2.7 43.8 1.22 99.0
3.0 51.4 2.9 45.7 1.12 99.4
4.0 53.7 2.9 43.4 1.23 97.2
5.0 55.3 2.9 41.8 1.32 98.3
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Table 3 Effect of reaction time on selectivity of toluene nitration
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Table 5  Effect of Acetic anhydride on selectivity of toluene nitration

reaction time nitrotoluene isomer/ % acetic nitrotoluene isomer/ %
o/p yield/ % o/p yield/ %
/min ortho meta para anhydride ortho meta para
15 53.2 2.9 43.9 1.22 94.0 acetic anhydride 51.4 2.9 45.7 1.12 99.4
30 53.0 2.9 441 1.20 96.1 - 56.3 3.9 39.8 1.42 79.1
45 52.8 2.9 44.3 1.19 96.8
60 51.4 2.9 45.7 1.12 99.4
3.6 EAFMBE
75 53.3 2.9 43.8 1.22 96.7
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Table 4 Effect of reaction temperature

on selectivity of toluene nitration

reaction nitrotoluene isomer/ %

o/p vield/%
temperature/°C  ortho meta para
40 55.8 2.6 41.6 1.34 99.1
45 55.4 2.5 42.1 1.32 99.3
50 55.2 2.7 42.1 1.31 99.0
55 51.4 2.9 45.7 1.12 99.4
60 53.2 2.7 44.1 1.20 94.7
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Table 6 Effect of recovered catalyst

on selectivity of toluene nitration

nitrotoluene isomer/ %

catalyst ortho et para o/p yield/%
1st use 51.4 2.9 45.7 1.12 99.4
2nd use 51.0 3.1 45.9 1.11 99.3
3rd use 51.6 2.3 46.1 1.12 99.0
4th use 51.5 3.3 45.2 1.14 99.5
5th use 51.5 2.5 46.0 1.12 98.8
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Selective Nitration of Toluene at Presence of New Acidic Ionic Liquids Catalysts

LIU Li-rong', ZHI Hui-zhen®, LUO Jun*, Li Chun-xu®

(1. Department of Chemical Engineering , Huaihai Institute of Technology, Lianyuangang 222005, China;

2. School of Chemistry Engineering , Najing University of Science and Technology, Nanjing 210094, China)

Abstract: Two new acidic ionic liquids catalysts-HNIL + NO, = and HNIL - HSO, ~ were employed as Lewis acid catalysts for

nitration of toluene. The effects of kind of catalyst, dosage of catalyst, nitrated reaction time and temperature, acetic anhydride and

recovered catalyst, etc.

on the selectivity of nitration of toluene were investigated. With 95% nitric acid as nitrating reagent and

CCl, as solvent at the presence of acetic anhydride. The results show high selectivity when the temperature is controlled at 55 °C,

and the nitrated reaction time is 60 min. The o/p (ratio of ortho to paro isomer of toluene nitration ) ratio is 1. 12 in product

distribution of toluene nitration. It is lower thanl. 67 using sulfonitric acid as catalyst. The yield of products is 99.4% . The catalyst

can be reutilized up to five times with little decrease in activity.

Key words: applied chemistry; new acidic ionic liquid; catalyst; toluene; selective nitration



