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Table 1 Effects of solid catalyst on nitration

AL FI P N,O;/mol - | ~" time/min  yield/% O/P
¥ 0.28 180 6 0.53
HZSM-5 0.17 90 7 0.50
H-22 5% A 0.17 15 85 0.30
H-/\THi k11 780 0.18 3 88 0.28
H-/\TE A 720 0.17 3 92 0.23
Na-/\ 1 ¥ £1 0.17 60 16 0.33

H1 22 1 0] I, N, O, -CH, Cl, X} 354 i i 1k g J1 18
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Table 2 Comparison of N,O,-HNO, with other nitration sys-

tems
ik R Weki% ik A B s
HNO, 40 SBURT RIS
H,S0, NH,NO, . N X
o 80~85  TZMH PR A AL

3

o A B 3

(CF,C0),0-HNO, 82 ~91 T £k S
LN, ) s, SEHERA HNO,
RIRCHNOG, 8699 yiwebe(100%) okt Bt A
b O HNO BEE, P,O; Ml HNO, %
207N » SEREAF(100%) oAbt Bk
50, -HNO, 60 R 13 CETR
N, O3 H BRI 65 Ho HE b CE R

PR, R, ik

N2 Q5-HNO, o4 03 Bt H

Hi 2 2 WA, K DADN il % 0 HMX [ i 4k 57
H,50, .P,O, . (CF,CO),0 fil HNO, [HiE A Y #l#E
FEAE N, O, BRI IE R 1 36 MRS AL R N, O, Hid 3
PR -HNO, F1 P,O,-HNO, [t 2 I 4l i i 4, {H )5
PBHRE 38 B R, F i A R0 T N, O 5 4 Al it IS 40 1Y R
IRELE, BEERR/HNO, %02 9.1 f%,P,0,-HNO, %
& 25.8 4%, 1 N,O,-HNO, 3% B 3 5, 7ER 54
F AR AL N, O  /HNO, AT 29 T i f
BB T TS Yo H B, N,O,-HNO, il &
HMX & —Fp 15 35, BRBE A i il Ak 7 ik

VR —Fh B BUAS AL, A N, O, A a4k 7 il 1k
HAR WA T RO, t RN AT RATE TCB R 4%
PEN AT, 5 AL R 3 5 i, AN 29 1 BRI, T HL 3
EX LA

www. energetic-materials. org. cn



N, O & (8 fill FL AT 5T b o i

613

A EAEN T ICTE Y BEH AT IR O B 1 K AE
LA N, O 154 L& T R A 3™ I (19
JO7 FH AT 3% o

3 N,O;, ZBHULHFHE

B A (onic liquid) AT LLsE L 58 4 1 IE
B AR AE BRI E R AR R R BT BB B
BOHAHSE B R - R R — R UL, AT TR
B F AR R A = R B =R (IR 100 °C) T 2K
VRO BR A5 1 38 S 5 4 B AR FEURE R 288 R AN X R 11 AL
BH 25 R BERE X 35 /0N 19 TE BIL A 5 46 T 1
o 38 H WAR O % & T A (room temperature
ionic liquids) , 1948 4E A Lewis iR Fll & HL [H & T =i
AW 2H I S - WA O 2 — A RO B, R
B WA T AR A YR A R
w0 T AL AT IR S S TR T M 2 R
R

TE B RO 5T TAE A Bl |, 25 45 B 2o B w0t H AT
5% BATHY E U2 TE N, O il f5 T2 & HMX [RDX |
CL-20 J¢ TATB & o il 55 By B 98 1, IR 45 6 25 WAk
HIAE A, 8 HMX RDX CL-20 % TATB &% /= S 15 21| B
S
3.1 N,O, 5B8FHMERAT HMX &5

BRAEE I T DAPT 76 B T A 4T 09 1
o LA N,O; /HNO, Jp i it 1A & , % B R N ™= 2
XN 9.6% i b G R R F 34.5% , B 1
N I AR 2 31| 0 R 5 I 130 M VA A= W A 7 =
66.8% , 1M H — 58 W Be Ny i 0 s 7> ARy 31. 2%,
i Scheme 1, JEPRIA R & T & FIRIK TTZ&1RE , BE
R BB A 28 A 7 O AR R P s R R R T S
A AR 77 A= ) I 2L A 5 B b W SRR S R RE
PRI I ] DA e 8 P 8 10 D 38 T A% 8 1) 43 T R0
A AR A A R B ) 4 R AN G IR )
B2 A1 QG N [ O £ i R P VAR 7 N A G ¢ R T N
DAPT AN HL5 1 85 W R FH A Ak 550, R ot Sy =R 35 40 2
L, R U I A AT DA B AR A B 6 AT

NO,
N N
) Ac,0 N1 N,04HNO, N
AN AconH, A0 T U_Ac ionic liquid OZN_N|_ _',“_NO2
N N 4" 7
S 5.40°C, 40 min, N 66.8% N
98.5% NO,
HA DAPT HMX

Scheme 1  Nitrolysis of DPT to prepare HMX in ionic liquid

under ultrasonic
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Table 3 Repeated and contrast experiments of the nitrolysis of

HA under the best level a

melting of RDX/°C RDX/g yield /%>

entry IL none IL none IL none
1 203.8-204.2 203.5-203.8 3.3 2.98 75.9 68.5
2 204.4-204.7 203.3-203.5 3.29 2.94 75.7 67.6
3 203.9-204.0 203.5-203.7 3.31 2.98 76.1 68.5
4 203.8-204.1 203.9-204.0 3.31 2.95 76.1 67.8
5 204.2-204.4 203.8-204.4 3.29 2.98 75.7 68.5

average 204.0-204.3 203.6-203.9 3.3 2.97 75.9 68.3

Note: 1) ff# HA B BB ] & 90 min , HA [ 5N 2.8 g, HNO;(95% ) #
JiE N 33.68, n(IL) /n(HA) =1.5%. 2) RDX i43% yield/% =1.021
x m(RDX) x140/[ m(HA) x222] x100% ,

3.3 N,O;, 5SEFRERT CL-20 &/

% F N,O, /HNO, 7E e Al % Hf 5K 10 157 Rl
2 g PN, O, /HNO, i fi# 1, Ll TADN-
SIW FI TAIW S I H1 , 43 0 125 41 X e 2 1 4l J
FE FE IR A S5 44 R  OR ] & CL-20, HR S5
&2 n Scheme 3,
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Scheme 3  Synthesis of CL-20
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Clean Nitrating Agent Dinitrogen Pentoxide and its Application in Nitration

LG Chun-xu

(School of Chemical and Engineering, Nanjing University of Science and Technology, Nanjing 210094 )

Abstract: Nitration of aromatic hydrocarbon and nitrogen heterocyclic by N,O; was summarized. N,O; /nitric acid system is a
very powerful nitration reagent and particularly valuable for the nitration of highly deactivated aromatics. N,O;/organic solvent
system is @ much milder and more selective nitration reagent, which is suitable for the cases that the substrates or products are
sensitive to acid or water, and for region-selective O-nitration. Furthermore, the synthesis and pilot-plant-scale process of N, O
were also summarized.
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