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Table 1 Nitration results of some aromatic compounds

by nitric acid—acetic anhydride process

Fisf (1 (e |/ %

ey le (GES r”%li[ﬁﬂ o
/min /% s ] Xif
2% 30 99 18 3 79
K 10 99 15 3 82

W RN 50 C 5 133 LIZEWE AR = 9t

PRI, Smith K 2557 A e vk 2 o 25 3 1k 55 7
A& Wy v X 00 T B A A F) B T 2R, RO LR A
T BT R R 2T, DT A5 e R 0 E
BRI o B AMEE Ak 790 B OB 25 55, HU IR
O 0 AT VR R AR AT A . TR B AN
VR G AN A7 I 7K b L i A
3.1.3 HRSEs AR LTI mRaR A

TE1,2- 5 LR OB B, o VI A (3 A e
e LT A7 £ 600 8 1) = 9 P o T TR 10 A A 71, fi
JHT 69 % 1) 1l TR 5 40 Tl 6 P 238 5 107 71 4% 2,4 T 2k Y
TR 2,6- RS AL R AT 1K 95% L) b, Al HE
TN AR A 3K 87% , B T ik 92% . AL FILE R
7 T T PR R AR /N o LR ) M — B 7 K X
o — R R R B R A R . RO

CH, CH,
0,N—~ NO,(63% ) 7 NO,
HNO, — ‘ or ‘
AN AN
|
NO,

3.2 SiEmk
3.2.1 BINO, (= N,0,) Hmkz"

XA AL AL 2 o & 8 A AR Y IR A (n
AAbrE-Afbsn AL EE-SA AR A -E AL ) F &
FER T 200 8o 13X 2k 50 vh el T A IR M v o, X
& 1 5 7 T 2 FL O B L 4 A Rk, T HL il LA
A S5, AL IR U A L+ (IR ) i 3 ) 2
B X S A AR A0 T 1 RS [B) A 2, DT A T 4 e Y
B G A R X, S A R ) 7 B R . AR
[F) (1) A4 A 75 A2E 17 s A B 1) 285 2 DL 3¢ 2

®2 TRAEGBRELASEHLREHGEZMm



52 £l fiE %) # 811 %
Table 2 Effect of different solid acid catalysts on benzene nitration
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Table 3 Nitration results of benzene over metal cation / monmorillonite catalyst

A 7 21 A HNO, ¥ AL3/% NB 3%/ % NB &£/ % NB & if 25 1§ % g NB/(g cat - h)
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Study and Progress of Clean Nitration Technology

REN Yong-li, WANG Li, Ml Zhen-tao
(School of Chemical Engineering, Tianjin University, Tianjin 300072, China)

Abstract; This paper studies some clean process used for the nitration of aromatic hydrocarbon , including
liquid phase reaction and gas phase reaction. By the use of new nitrating agent, catalysts and solvents, all
the reactions eliminate the use of concentrated sulfuric acid and are environmental friendly with high atom
economy. Reasearch and development direction of clean nitration reactions are also presented.

Key words: nitration; clean; aromatic hydrocarbon; concentrated sulfuric acid; nitric acid; N,O4; NO,
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