w16 A1
2008 4F 2 f

& R

CHINESE JOURNAL OF ENERGETIC MATERIALS

w7 Vol. 16, No. 1

February, 2008

X EHS: 1006-9941(2008)01-0063-03

Biie —SSREL T HERREFMEHEL

AmE”, AL, kew

(1. IXETAFMTFI, T @ 210094; 2. EETHRMAFTER,

L7 % =% 222005)

WE: W 1AL TR B R — B0 FY i 1 5 L HE AT e, 25 8 1 A5 T o A S B 2% 1 B A A 0 f)
ST A R X B BRI o S5 R R WY TE RS BT AFTEZ&AF 1, L CCL, S R0 B 20 Bk 95% B R i AL 9, i
BEVERILE 55 °C KM 60 min, 0.6 g BERR — FUHH AL 70 00 FF Al AL 3 B0 1 17 50 A9 DX g % 1, 8 A )™ 490 48 62 0 X £

SR A L LA 0,96 B BRI R 1Y 1,67 W FEAK, PR 5 5 95. 1%

PEAAR /N

o AMEACHIRTPE IR AT 5 U, AL TS

R DA BRIR A ARG s TR Xk PR R 1L

HESES: 0643.32; TIS

1 5]

X PR AE KR 2 R 2GR AR U Y o A
Mool LA Tl 45 DSD R X 28 6% R R ) F R
i 2, 4- T IR 2,4 6- SRR R S L T
AR o FRIT, Tl b3 e T L S Y il
TRIRE AR XS WA AT AL o %05 1 L 2R (HA A
FE DL [l AR 7 e R 2 7 A R ) IR M A HIL R
PR K IR T5 G 55 W R A0 7™ 99 408 50 1 X £ 5
PRI E B L Co/p {H) 2905 1. 67, 1 HL-F B 1 #%
P, DT 26 ol 58 J5R 9% 5 B ot 7 rp K2R 1 Z2 A VR
(i3 DR A S e o Y S N A R S R
ST A 38 £, AN AL S B Tl Ak, B 8 305 il A S b
HEE Y E N AMIGE TV T R AL R 1
el I IPNE S T 7/E - o R I R ' | S = A il
GG AT R 4 R B TR N (X
AT AR AR I i R AR 2% A By Il i 75 i 3
R AL PTICR I AR TEAE  o/p fRLIE o A5 Bk AT

PR — AN — P A IO LR R HA AR
XA OIS AL PR By TSRS B MR b,
S IR RE 47 S5 00 10, A7 & Tl Al 0 P B B £ 1) e AR
BOR o BRAR UM O M AL R SO TR T A A
B A BUR T

7 SO R 8 P, — 0 i T A Dy R X %
PhA A SR Y AR TR, W5 T AR A A A SR A%

il

75 B #3 . 2007-08-07; & [E] H #§: 2007-10-11

BEETH : {154 A AR L4 (BKI0TL) Bt B i H

EER A XIWZR (1973 - ), &, W, YR, BN S5 s R 259
VF1] ¢ S50 246 1k 2 ot B 1) 5 5 BT 5 o e-mail: 1r999@ 126. com

XEKARIRAG: A

T LA R A A TR0 9 478 B fek P 25 DR 3000 TR A £ PR S )
FEVE BRI, DU At e 25 T A T A A 791

2 XIEER4SY

2.1 RFIRAL=E

Agilent 6820 < AH 1 i (Y ( 3£ Agilent Technolo-
gies A ), >k J§ HP-INNOWAX B! F 40 & 4 3% +
(0.5 um x0.2 mm x30 m) , % KM B 5 K I & K
I 158 P S B 2R g N, T PR TR TSR AL 25

BRIR — U, o A i, [ 24 4R P Ak~ 3R A RS )
St s T AT R R A Ry g A 4, e R B O A A Al
2.2 ZWHE

7E 100 mL PU [T 4858 & 15 mL CCl, .6.0 mL
HF.5. 0 mL FHR A — 5 8 W R — A B LR, IR S
JIBEFE AR A N T ISR 23 8O 95 % i K M A R
5.0 mL, Mo e Ja , THil 2 — 8 IR, 4k 2 ) B b
—EM ] o RN EE A 3 0B Ay A HLAE AR AR R T 5
TR 5% 11 NaHCO, 7K ¥ 1R K BE ¥ 2 4, )
T AR AR AT AR 3 0 A

3 BRSITR

3.1 #UFAENREBURNAZMW
TEE S HIAE 40 °C L N HEAT 60 min, AN [R) T & 7
TR — S A 700 X Y AR A S s R i 45 R DL 1
HI % 1 ] DL, 0 300, B i Ak 550 5t 0 184 o, i Ak
PR AT B, B OR A Ak W o/ p fE SR A IR R
ANAE A H AR R ) 0.6 g B, o/p {H 35 5] i
/ME 0.96 G4 = U 23K 95. 1% » Z )5, PRk 2y
AR Ak s i B ORAE AL 7 o/ pIE BT o 3X U W] B



64

w
@
[\

Z I %16 &

M2 — AP AL A 0.6 ¢ D HL.

R1 AT R EX R R R R R

Table 1 Effects of catalyst dosage on toluene nitration

catalyst nitrotoluene isomer/ % yield of nitro

dosage/g ortho meta para /P products/ %
0.2 49.4 1.8 48.8 1.01 83.5
0.4 48.6 2.1 49.3 0.98 87.6
0.6 48.0 2.2 49.8 0.96 95.1
0.8 49.8 2.2 48.0 1.04 92.9
1.0 51.3 2.4 46.3 1.11 92.4

Note: o/p is ratio of p-isomer to o-isomer.
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Table 2 Effects of reaction time on toluene nitration

L : : 9 . .
reaction time nitrotoluene isomer/ % yield of nitro

o/p

/min ortho meta para products/ %
30 52.6 2.3 45.1 1.17 83.3
45 49.6 1.9 48.5 1.02 93.4
60 48.0 2.2 49.8 0.96 95.1
75 52.4 2.2 45.4 1.15 94.8
90 55.5 2.6 41.9 1.32 94.0
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Table 3 Effects of reaction temperature on toluene nitration

reaction nitrotoluene isomer/% yield of nitro

temperature/C  ortho meta para o/p products/ %
20 55.0 2.6 42.4 1.29 72.9
30 50.7 2.4 46.9 1.08 88.6
40 48.0 2.2 49.8 0.96 95.1
50 50.5 2.0 47.5 1.06 94.7
60 52.8 2.3 44.9 1.18 93.8
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Table 4 Effects of acetic anhydride on toluene nitration

acetic nitrotoluene isomer/ % vield of nitro

anhydride ortho meta para o/p ’products/%
acetic anhydride 48.0 2.2 49.8 0.96 95.1
- 54.9 4.4 40.1 1.36 81.6
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Table 5 Effects of recovered catalyst on toluene nitration

nitrotoluene isomer/ % yield of nitro

catalyst ortho meta para o/ products/ %
Ist use 48.0 2.2 49.8 0.96 95.1
2nd use 47.5 2.0 50.5 0.94 94.8
3rd use 48.2 2.6 49.2 0.98 93.6
4th use 47.9 2.7 49.4 0.97 95.2
Sth use 47.6 1.8 50.6 0.94 93.7
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Selective Nitration of Toluene in Presence of Potassium Dihydrogen Phosphate

LIU Li-rong'?, LG Chun-xu', ZHANG Xiao-bo®

(1. Department of Chemisiry, Najing University of Science and Technology, Najing 210094, China;

2. Department of Chemical Engineering, Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract: The catalytic activities of potassium dihydrogen phosphate for nitrations of toluene were studied. Effects of catalyst

dosage, reaction condition and recovered catalyst on the regioselectivities of toluene were investigated.

The result shows high

regioselectivity when 0.6 g potassium dihydrogen phosphate catalyst is used with 95% nitric acid as nitrating reagent in the presence

of acetic anhydride,in 60 min at 55 °C. The ortho-paro isomer ratio is 0. 96 ,lower than 1.67 with sulfonitric acid as catalyst. The

yield of product is 95.1% . The catalyst is reutilized up to five times with little change in activity.
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