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Table 1 Effect of nitro-sulfuric acid strength and

temperature on the nitration of m-xylene

nitro-sulfuric  temperature selectivity/ % A/B  conversion
 acid strength/ @ /C A B ratio /%
1 58 10 83.9 16.1 5.2 65.4
2 62 10 83.4 16.6 5.0 59.2
3 66 10 83.7 16.3 5.1 67.2
4 70 10 82.6 17.4 4.7 75.1
5 72 10 82.7 17.3 4.8 82.7
6 74 10 82.3 17.7 4.6 93.0
7 76 10 82.3 17.7 4.6 98.5
8 78 10 82.0 18.0 4.6 96.4
9 66 20 82.6 17.4 4.7 81.5
10 66 30 83.2 16.8 5.0 84.1
11 66 40 82.5 17.5 4.7 85.3
12 66 50 83.9 16.1 5.2 86.3
13 66 60 83.5 16.5 5.1 87.6
14 66 70 82.8 17.2 4.8 91.3
Note: A denotes 2 ,4-dimethylnitrobenzene; B denotes 2,6-dimethylni-

trobenzene.
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Table 2 Orthogonal experimental factors and levels

factors
levels A B c
nitro-sulfuric acid temperature mass of surfactant
strength/ @ /C /g
55 30 0.1
2 65 40 0.3
3 75 50 0.5
®3 EXEWITER
Table 3 Orthogonal experimental calculation
No. factors yield
A B C error /%
1 1 1 1 1 90.1
2 1 2 2 2 92.2
3 1 3 3 3 91.4
4 2 1 2 3 82.5
5 2 2 3 1 83.9
6 2 3 1 2 88.5
7 3 1 3 2 82.1
8 3 2 1 3 87.2
9 3 3 2 1 90.4
K, 273.7 254.7 265.8 264.4
K, 254.9 263.3 265.1 262.8 >y, =788.3
K, 259.7 270.3 257.4 265.7
1_% 91.2 84.9 88.6 88. 1
Ky, 85.0 87.8 88.4 87.6
Ky 86.6 90.1 85.8 88.6
R, 6.2 5.2 2.8 1.0
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Table 4 Result of orthogonal experiments

No. A B C error
M1 273.7 254.7 265.8 264.4
M2 254.9 262.5 264.3 262.8
M3 259.7 271.1 258.2 265.7
S 63.6 40.7 13.5 3.6
T=788.3
RS WEMAESHIR
Table 5 Analysis of variance
soruces of variation S f v F critical value sig.
A 63.6 2 31.8 47.5 Fyg5=39.00 s =
B 40.7 2 20.4 33.5 Fy95=19.00 *
C 13.5 2 6.8 8.06 Fyq =9.00
error 1.34 2 0.67

Note: * denotes significancy.
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Table 6 Effect of different mass of surfactant

on the nitration of m-xylene

No type mass selectivity/ % A/'B conversion
/g A B ratio /%
1 0.1 87.7 12.3 7.1 85.2
2 SDBS 0.3 90.2 9.8 9.2 77.2
3 0.5 91.2 8.8 10.4 77.4
4 0.1 85.5 14.5 5.6 90.0
5 SDS 0.3 87.6 12.4 7.1 86.1
6 0.5 90.1 9.9 9.1 81.1
7 0.1 88.6 11.4 7.8 87.7
8 SDSN 0.3 92.2 7.8 11.8 100
9 0.5 91.0 9.0 10. 1 100
10 0.1 85.7 14.3 6.0 92.2
11 CTAB 0.3 86.9 13.1 6.6 84.5
12 0.5 87.4 12.6 6.9 88.2
13 0.1 85.5 14.5 5.9 88.9
14 MTCAC 0.3 87.8 12.2 7.2 81.5
15 0.5 90.4 9.6 9.4 73.9
16 0.1 86.6 13.4 6.5 87.8
17 BTAC 0.3 86.9 13.1 6.6 85.9
18 0.5 86.0 14.0 6.1 91.9

Note: A denotes 2 ,4-dimethylnitrobenzene; B denotes 2 ,6-dimethylni-

trobenzene.
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Fig. 1 Effect of mixed-acid strength on the selective

and conversion of m-xylene in nitration
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Fig.2  Effect of temperature on the selective

and conversion of m-xylene in nitration
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Table 7 Effect of different type of surfactant

on the nitration of m-xylene

selectivity/ % A/B conversion
No. surfactant -

A B ratio /%
1 SDBS 90.7 9.3 9.8 77.1
2 SDS 86.9 13.1 6.6 88.8
3 SDSN 90.8 9.2 9.9 90.8
4 CTAB 87.1 12.9 6.8 85.8
5 MTCAC 89.2 10.8 8.3 78.6
6 BTAC 86.1 13.9 6.2 86.8

Note: A denotes 2 ,4-dimethylnitrobenzene; B denotes 2 ,6-dimethylni-

trobenzene.
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Surfactant-Catalyzed m-xylene Nitration

SONG Yan-min, LU Ming
( Chemistry Engineering College, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: For studying the effects of surfactant in the nitration of m-xylene,the influence of the types and the amount of the surfac-

tant, strength of nitro-sulfuric acid and reaction temperature were investigated. The results show that surfactant improves the selectiv-

ity and the conversion of the nitration of m-xylene. Under the optimized reaction conditions,the ratio of 2 ,4-dimethylnitrobenzene to

2 ,6-dimethylnitrobenzene is 11. 8 ,and the conversion of the nitration of m-xylene can reach 100% .

Key words: organic chemistry; surfactant; nitration; regioselectivity; m-xylene



