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2.1 AFEMNEE

I HEE (AR) ,95% HNO, (AR),100% HNO,
(AH) N,O;(H®HD , B FMAECAa®H) .

WRS-1B 45 f A (L), DFY AR ket 48 i 52 g
(P 5t) ,SPD-20A B RCHRAH (31% ( HA R ) o
2.2 LEEHEE

ORAEIRB AT (-5 ~0 °C) ¥ —E M
TRIEBE MR T —E 95% HNO, = N,O,/HNO, 1,
PRESRAE T S8 A — 5 09 & FE &, inREE
[ 10 ~15 min, IESE5E, =5 ~0 CF ML, 7K &
BOHR 2S5 AR S S 10 min, R8N — & i A B T
KR R A BR VK LR 30% ~40% , 74 RDX 45 iy
Br b o U Al 8 OB VRCAS R e T S 2 S A B ) B
ZPUKFEVE 10 ~15 min, 198, 15 /K U8 2 0 3K 2
PELUEDE 40 CEHZ T4 8 h, 5 H 4 RDX dhik, Ak
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2.3 BFR&EmHEE" "
2.3.1 N-BAEBRMPEE FREF&ME([Hmim]X) &K

Frit 0.82 g(0.01 mol) N-FI 3L mkme F 25 mL #i
TEH A D B K, B R 2 AR, KOK IR R
HUF 38 Ao 6 R S 1) e 7 48 0 in 45 T 1 S
[l HX (X = NO, , HSO, , pTSO, CF,COO) , i Jill 52
JGAE 40 CTR kL N 6 h, SR 5 e 5% 728 KRk ,75 °C
NEA T 3 h, 45 2T 6 0% WO B R, iR
95% ~98% .

2.3.2 1-AE3-THERKUAEFES FRHE
([SO,H(CH,),mim]X) K& B

P& 0.82 g(0.01 mol) N-FF JLkms 5 1.36 g
(0.01 mol)1,4-THENEE T 25 mL B+ ,40 °CF
S AT o i A G e NS RN RN ST LR S 9 =R
VG L TE 60 CAAF T B T4 3 h, £33 e =4 (L
RUR72% ) A8 8 TR Z W i, A
R R HX (X = NO, , HSO, , pTSO, CF,COO) ,
£ 80 CF IS0 6 h J5  BRAK T4, [/ 2.3.1,45 5
T8 SR B R FR AR AR R 93% ~97% o
2.3.3 N-THEEEMIEPEE FEE FRE

([SO,H(CH,),Pyr]X) B9 & B

& 0.79 g(0.01 mol) mknug 5 1.36 g
(0.01 mol)1,4-T R MR T 25 mL AHTE R, K20 2
Ak, 45 2 e 7= ) (IR 290 60% ), il A %569 J5 1
EMEE HX (X =NO,, HSO, , pTSO, CF,CO0) , 4k 4%
SENE , S B S Ak B &R 2. 3.2, 45 31 TG 6 Rk B IR
%N 96% ~98%

2.3.4 N-THE=ZHRMAEFIEEFRHE
([Et,N(CH,),SO,H]X) &’

Frik 1.01 g(0.01 mol) =2 k5 1.36 g
(0.01 mol)1,4-T AR N T 25 mL AiJE I, b
Z [k, 15 20 Hr E] 7= (IR 24 R 58% ), A SE ) i
R R HX (X = NO, , HSO, , pTSO, CF,CO0) , 4k
B W, SN M A B AR IR] 232, 45 31 TG 640K B AR
W R 94% ~97 %

2.3.5 1-TE3-BERMKERMERLETRE
([ Bmim]BF,) By & B

PR 0.82 g(0.01 mol) N-HI LBk | 7% F10 mL
1,0, 1-=8 ke m 1.51 g(0.01Tmol) JACIE T
$t,70 Clalyit 24 h, LR BRI B VET 9, 78 60 “C4
FREZ T3 h, 1558] 2.14 g 2 R BAR I 14 o ] 7
#[ Bmim ] Br, g % 97. 5%, 2. 14g (0. 0098 mol )
[Bmim]Br 5 1.09 g(0.0098 mol) NaBF, , 74 fili %
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R, = RG24 h 15 3] A UTRE, o U8 9
F 75 B W D R, i A — 2 B S G, PRl
ZEBRAT Y AR D 2 OB = e
40 CHEZ T 3 h, 153 1.97 g IR BT 085 PR K
A WE R 89.5% o
2.3.6 1-ZE-3-RERKMBUEMEEEFHE
([Emim]BF,) Ky & B

[Emim ]BF, A& M F KMl 2.3.5 %, 0.82 g
(0.01 mol) N-FF Fepgmg 5 1.20 g(0.011 mol) I &
BRI, A4 E) 1. 78 g B R R R b e R
[Emim ] Br, it 3% 93. 0%, [ Emim ] Br 5% 2 /)R 1Y
NaBF, 4kZE [, 13 1. 58 g IR i ks BRI A4, e %2
4 85.8% .

3 &HR5WiR

3.1 HA % 95% HNO, {k & By s R R M
3.1.1 BFRENMAEI HA BEfE R M A2

DL R HA B &0 3%, iR 5
HA TR 12 0 1, B8R E F iR [ Hmim ] X,
[ SO,H (CH,),mim] X, [ SO,H (CH, ), ,Pyr] X,
[Et,N(CH,), SO, H I XAEXT HA fiff fift 5 i 1) 52w (X =
NO, ,HSO, ,pTSO,CF,COO) , sEELERH|TH 1,

R BTN BT HA Bl A7 5205 0

Table 1 Effects of different ionic liquids on the nitrolysis of HA"

reaction ¢ RDX yield®'M,

entry ionic liquids time/min /min /g /% /°C

1 none 40 15 1.32 60.7 204.3 ~204.5
2 [Hmim]pTSO 30 10 1.50 69.0 204.4~204.8
3 [HmMimINO, 30 10 1.54 70.8 204.4 ~204.7
4 [ Hmim ] CF,CO0O 30 20 1.46 67.2 204.7 ~205.6
5 [SO;H(CH,) ,mim]NO; 20 8 1.41 64.9 204.5~204.8
6 [SO3H(CH,),mim]pTSO 20 5 1.42  65.3 204.6 ~204.9
7 [SO3H(CH,),,mim]CF,COO 20 5 1.45 66.6 204.4~204.8
8 [SO;H(CH,) 4Pyr]NO; 20 5 1.52 69.9 204.5~204.7
9 [SO3H(CH,) ,Pyr]pTSO 40 20 1.50 69.0 204.6~204.8
10 [SO3H(CH,),Pyr]CF,COO 40 10 1.51 69.5 204.5~204.7
11 [E;NH]HSO, 40 15 1.54 70.8 204.3 ~204.9
12 [E;N(CH,),SO;H]HSO, 40 20 1.53  70.4 204.1~205.0
13 [Et;N(CH,),SO;HINO, 40 20 1.50 69.0 204.4~204.8
14 [Hmim]pTSO 30 10 1.50 69.0 204.4~204.8

Note: 1) m(HA) =1.40 g,m(95%HNO,)/m(HA) =12 : 1,
n(IL) /n(HA) =3% ,reaction temperature is at 0 °C;
2) discoloration time;

3) yield/% =1.021 x m(RDX) x140/[ m(HA) x222] x100%.
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[SO,H(CH,),Pyr]NO, H A &y iR ¥, A F T fiF
FEPH 1 NO," 1y A i, X B HL A 55 4 1) R i Ak 1
P, [Hmim INO, fiI[ Et, NH]HSO, HH & T 8 T
BUER AR , AR 1 BB HE I, 1228 B 7 W A 1) TE AL R AR 25

S SLHE AL TR P XA TR — B T

3.1.2 BFREMWAEX HA R KK

PLES 7 WA [ Hmim INO, ], 76 H ] iy HA
(40 5 (4 155 14 0%  ~ 7 % 1A Fl N 25 5 LAY % HA
i 8 S5 107 A5 ), 285 SR 1 3R 2,

1/ 1)
A

R2 BT TR HA RS A S 0

Table 2  Effects of the dosage of ionic liquid on the nitrolysis
of HA"

entry  IL/%  RDX/g yield/%? M, /°C

1 0 1.21 55.6 203.5 ~203.7

2 1 1.36 62.6 203.1 ~203.2

3 1.5 1.55 71.3 204.5 ~204.7

4 2 1.51 69.5 204.8 ~205.0

5 3 1.56 71.8 203.7 ~204.0

6 5 1.42 65.3 204.5 ~204.7

7 7 1.34 61.6 204.0 ~204.3

Note: 1) m(HA) =1.40 g, m(95% HNO, ) /m(HA) =13 : 1,reaction
time was 90 min at 0 °C;

2) yield/% =1.021 x m(RDX) x140/[ m(HA) %2227 x100%.

M2 W LLE H, BEE [ Hmim ]NO, & 1y 4
B, HAfi§ i 7= 9 RDX #4238 5 3% s ol b, 24
[Hmim INO, %) i & B /R 43 5 HA 1) 3% BF, RDX
AR I B R 71. 8% o A 7 W W3R S 1 0 S U
/b AT e A R A B TR AR 45 SO AR R AR TR AU
HRZ & F R BA — & WMok, A F T NO, #
H,NOS A i s B B WA 12 i 3 X i iR
P18 Vs 0 A 250 1 5, 2 B P B 25 NO, s b A
LTS i 7 0 R MU D o
3.1.3 BFEMEENLT HAERRZWIER EW

25 G Wi T BT AR S5, 2 B[ Hmim ] NO, |
[SO,H(CH,),PyrINO, .[ Et, NH]HSO, =5 Tk
TR i MRS HA Rt 11 0112 01
1321 ZAKF B PR A &E: ILS HA Y
H2ZHHN1.5% .3.0% .5.0% =/KE, W L9(34)IE
LRI, 5B TR A RS (A) i R
(B) WK 4 (C) = AR X HA G fif 2 1
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Table 3  Orthogonal test of nitrolysis of HA catalyzed by ionic

liquids"’

A B C RDX yield
entry m(S%HNO) Ly oy g o

m(HA)

1 [HmimNO, 11 1.5 3.31 76.1
2 [Hmim]NO, 1201 3 3.24 74.5
3 [ Hmim ]NO, 1301 5 3.21 73.8
4 [SO,H(CH,),PyrINO, 11 :1 3 3.09 71.1
5 [SO,H(CH,),Pyr]NO, 12 :1 5 3.15 72.4
6 [SO;H(CH,),PyrINO; 13 :1 1.5 3.19 73.4
7 [ Et, NH]HSO, 11 5 3.22 74.0
8 [ Et, NH]HSO, 1201 1.5 3.29 75.7
9 [ Et, NH]HSO, 1301 3 3.18 73.1
Ki; 224.4 221.2 225.2
K, 216.9 222.6 218.7
Ky 222.8 220.3 220.2
Ky  74.8 73.7 75.1
Kyy  72.3 74.2 72.9
Ky 74.3 73.4 73.4
R 2.5 0.8 2.2

Note: 1) m(HA) =2.80 g,reaction time was 90 min at 0 °C;
2) yield/% =1.021 x m(RDX) x140/[ m(HA) x222] x100%.

MIESZ LR R Al LA H, R, > Ry >R, Bl HA
FiFS e L 9 PR 3R R Y A - 8 AR B R > B 1
WARA & > IR A& = AR R B
A B,C TES IR Hmim INO,  BEIR 5 HA 1 i it
12 01, IL 5 HARMEZE N 1.5%,
3.1.4 BAKFHEMHT HAHBER N

1E bk OE 52 928 B 4% A B0 K SF & 1T
(AB,C,) , AT A7 5580, JF B 5 A e TR & AT
LS AT X L, e A B TR A R A ROR , L3k 4.

T4 BMKT T HA RS RFAT B g
Table 4 Repeated and contrast experiments of the nitrolysis of

HA under the optimized level

entry yield/%?
IL none
1 75.9 68.5
2 75.7 67.6
3 76.1 68.5
4 76.1 67.8
5 75.7 68.5
average 75.9 68.3

Note: 1) m(HA) =2.80 g, m(95%HNO; )/m(HA) =12 : 1, reaction
time was 90 min at 0 °C;

2) yield/% =1.021 x m(RDX) x140/[ m( HA) %2227 x100%.
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MR 4 W] LUFR L TEBALKF 48T RDX A3
HT75.9% o R A INE T WA, RDX i Wi F B
68.3% , X VLIRS T WA X HA il it S B AT 2 3%
MREALE T . 72 95% HNO, f& R T, H il fif 77 7] B
J& H,NOJ Fibam ity NOJ B AR I A 45 B 44
FAIRHE TR AU, T = 1T P A A R A0 A R
LR T A RDX Ay A
3.2 HA £ N,O, /HNO, &k & th fyfs R | 2
3.2.1 BFREMFEIT HA 55 #F K 55 50

KB WA S HA Y BAY 1 5%,
m(HNO,)/m(HA) =9 : 1, m(HA)/m(N,O;) =
2:1, FH T AWM E T WK [ Bmim ] BF,,
[Emim]BF,, [ Hmim ] X, [ SO,H ( CH, ) ,Mim ] X,
[SO,H(CH,),Pyr]1X, [ EtE,N (CH, ), SO, H ] X 25 %7
HA fi§ fi# K2 B 19 5% i (X = NO,, HSO,, pTSO,
CF,CO0) ., Wt Hm F% 5,

K5 OBE TN HA B 520 52 0
Table 5 Effects of different ionic liquids on the nitrolysis of HA"

RDX  yield M,

entry IL /g /92 /°C

1 none 1.80 77.3 203.8 ~204.0
2 [Bmim]BF, 1.99 85.4 203.0 ~203.7
3 [Emim]BF, 1.92  82.4 203.8 ~204.1
4 [Et;NH]HSO, 1.89  81.1 204.0 ~204.3
5 [SO,H(CH,),mim]HSO, 1.97 84.6 203.5 ~204.2
6 [SO;H(CH, ), mim]NO, 1.94 83.3 203.6 ~203.8
7 [SO,H(CH,),mim]CF,COO 1.90 81.6 204.0 ~204.5
8 [SO,H(CH,),mim]pTSO 1.89  81.1 203.3 ~203.9
9 [Hmim]HSO, 1.97 84.6 203.5 ~204.2
10 [Hmim]NO, 1.96 84.1 203.2 ~203.8
11 [Hmim]CF,COO 1.93 82.8 203.3 ~203.9
12 [Hmim]pTSO 1.90 81.6 203.2 ~203.8
13 [SO,H(CH,),Pyr]HSO, 1.97 84.6 203.0 ~204.0
14 [SO,H(CH,),Pyr]NO, 1.98  85.0 202.9 ~203.7
15 [SO;H(CH,), Pyr]CF,COO 1.91  82.0 203.8 ~204.1
16 [SO,H(CH,),Pyr]pTSO 1.86 79.8 203.9 ~204.1
17 [Et;N(CH,),SO;H]HSO, 1.95  83.7 203.5 ~203.9
18 [Et;N(CH,),SO;HINO, 1.92 82.4 203.4 ~203.7
19 [Et;N(CH,),SO;H]CF,COO 1.90  81.6 203.6 ~204.0
20 [Ety;N(CH,),SO;H]pTSO 1.88  80.7 203.2 ~203.9

Note: 1) m(HA) =1.5 g,m(HNO,)/m(HA) =9 : 1,
m(HA)/m(N,O;) =2 : 1 ,n(IL) /n(HA) =5% ,
reaction time was 60 min at 0 °C;

2) yield/% =1.021 x m(RDX) x140/[ m(HA) x222] x100%.

S FTUL, LA b JLF S 3 WA X i % HA 5 Rl
RDX S 7 A8 A7 B 2 (9 4R AL 35 1%, JEH 2 [ Bmim | BF, 3%
L Rt A AL TG A R [ SO, H(CH, ), mim JHSO, ,
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[SO,H(CH,),Pyr]HSO, 13 B i 8 4 i AL BOR o
[SO,H(CH,),mim]HSO, #1[SO,H(CH, ),Pyr]HSO,
HA B0 0 R, A F T 6 B FH B 5~ NOS 19 A2 il
[ Bmim | BF, XJ S0 A7 4 e B AL IS 1, ol e o
FHA R (7 i, RESR Bt — N Bar i 7, A
M) A L R AT o X T AT 114 A BIL B A 1 ok —
BT
3.2.2 BFREMAEI HA HER K%

LA TR [ Bmim [ BF, S Bil, %5 42 5 1 WA 19
A AR HA 5 RDX SR 1 520, [ Bmim | BF, )
LG 0 ~10% , LHEI RSN T 6,

FO BTN HA B AR S0

Table 6 Effects of the dosage of ionic liquid on the nitrolysis
of HA"

entry IL/% RDX/g  yield/%? M, /C

0 1.80 77.3 203.1 ~203.7

2 1 1.90 81.6 203.3 ~203.6

3 2 1.93 82.8 202.8 ~203.4

4 3 1.95 83.7 203.2 ~203.4

5 5 1.99 85.4 202.6 ~203.5

6 7 1.99 85.4 203.2 ~203.8

7 10 2.01 86.3 202.6 ~203.6

Note: 1) m(HA) =1.5 g, m(HNO;)/m(HA) =9 : 1,
m(HA)/m(N,O;) =2 : 1,reaction time was 60 min at 0 °C;
2) yield/% =1.021 xm(RDX) x140/[ m(HA) x222] x100%.

MFE 6 T B A B AR 8,
RDX (ISR bl Z B0 . 85—V R P ot B8 R 4 B0 0 3
5% I, WS AE 8 0 ) i B2 SR, IR B 5% LA b FE G A
AT, WSO 10 A e B 5 /N o T R TR A S VAR
BRMARRPEMET B 7R, B — 2 WK, A
FIF NO,” 1 H,NO, iyl B B TR AR A it i 3
T, X I 2 1 A4 At 7 R 5, TT M R 4 K A I A
o NE T 2 AR & LA 5% O B, LI,
RDX (IS 5 = 4 85.4% o
3.2.3 BFRMEELT HAEBRMHIELZ LR

LR T ABCSE B, B BCES TR D [ Hmim JHSO, |
[SO,H(CH,),Pyr]NO, .[ Bmim]BF, =7k, N,O,
B FH: 0.5 8.0.75 g1 g =K SR A e . AR
H5HABREIL NS :1.9:1.10:1 =Z4NKE, B TR
IR IL S HA PR R Z R 3% 5% 7%
EANK R Ly (3°) IER R IEAT I, BB T
EH R (A) R (B) N,O; AIHE(C) (BT
R (D) PUAS X HA B i 50 R 1) 52
AT R & U
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Table 7 Orthogonal test of nitrolysis of HA catalyzed by ionic liquids"’

entry A B D RDX yield M. /°C

IL m(HNO; ) /m(HA) m(N,O;) /g IL/% /g /%% R
1 [Hmim]HSO, 8:1 0.5 3 1.85 77.7 204.1 ~204.3
2 [SO,H(CH,),PyrINO, 8:1 0.75 5 1.93 81.1 203.7 ~204.0
3 [Bmim]BF, 8:1 7 1.92 80.7 204.4 ~204.5
4 [SO,H(CH,),Pyr]NO, 9:1 0.5 7 1.97 82.8 204.0 ~204.4
5 [ Bmim]BF, 9:1 0.75 3 1.99 83.7 203.6 ~204.1
6 [ Hmim JHSO, 9:1 5 1.97 82.8 204.1 ~204.3
7 [Bmim]BF, 10 : 1 0.5 5 1.90 79.8 203.5 ~203.8
8 [Hmim]HSO, 10 : 1 0.75 7 1.94 81.6 203.8 ~204.2
9 [SO,H(CH,),PyrINO, 10 : 1 3 1.92 80.7 204.0 ~204.2
K 242.1 239.5 240.3 242.1
K, 244.6 249.3 246.4 243.7
K;; 244.2 242.1 244.2 245.1
K 80.7 79.8 80.1 80.7
Ky 81.5 83.1 82.1 81.2
Ksjp 81.4 80.7 81.4 81.7
R 0.8 3.3 2.0 1.0

J

Note: 1) m(HA) =1.5 g,reaction time was 60 min at0 °C; 2) yield/% =1.021 x m(RDX) x140/[ m(HA) x222] x100% .

MIWNE7 ATLEH,R >R, >R, >R, , Al & HA
il A 2 1O 1 PR R = LT 2y = TR 19 & > N, O H
> BRI R > BRI . Rk
oy ABCD, I E FIlAKM M E N IRER R, A
[SO,H(CH,),Pyr]NO, 5[ Bmim ] BF, ff F &R AH
LA AT T 5 R, BB K Bk
[Bmim ]BF,,IL 5 HA 94 i i & 2tk 5% , HNO,
5 HAMBRE R - 1,N,0, 5 HA KRN 2 1,
3.2.4 BEMAKTFEEHGT HA FEfiR R B

TE R I 28 S5 5 A 3 i B K (A, BL,C, Dy )
FAEF AT AT S O B S NI e P AR SR T Y
SRR, SR LK 8

MR 8 Al FH AT 2T AN g Ak T
RDX MR 77.6% , A S HA P Z LA 5%
(8 £ A& [ Bmim ] BF, J5,RDX U4k 85. 4% , il
A B PG RDX AR KR B e (7.8% ),
AR BT AR Bmim 1BF, XF N,O; /HNO, fif§fit HA il
# RDX [ i A S & HEAGVE T . 3 AT R 2 IR 7 1 fi
HA S0 o 72 o i fif 00 78 Ji AR 7T B2 NO, Bl S
N AT AN K7 NO, B8 T 2 i A
G PR AL RE HoNO, 8 1A I A7 76 AN JObE
PEHt TR T AU A A T A SN BEAT 5 m H bR
Y RDX e,
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Table 8 Repeated and contrast experiments of the nitrolysis of

HA under the best level”

yield/%?

entry

IL none
1 85.3 78.1
2 84.5 77.7
3 85.8 78.1
4 85.3 76.8
5 86.2 77.3
average 85.4 77.6

Note: 1) m(HA) =1.5 g,reaction time was 60 min at 0 °C;
2) yield/% =1.021 x m(RDX) x140/[ m(HA) x2227 x100%.

4 £

(1) £ 95% HNO, Kk &, SLgn 45 R W, 2 1
W AR [ Hmim ] NO, | [ SO,H ( CH, ),Pyr] NO, #iI
[Et,NH]HSO, X HA F i fif I A 2 25 1 i ROR
BRI A B R R, RDX A 503 85 o i 25+
AR RS . ZIERLERIRE, [HmimINO, #£
BT B hF R A AL RIOR, R RO AR B T IROIR
[Hmim]INO, 5 HA ¥ Em =2t A 1.5% ,HNO,
H5HARWEEL N 12 01,40 CF 90 min,RDX
IR N 75.9% ,HPLC 43 Hr 4l E R 99. 8% , 7= i 18
15204.0 ~204.3 °C,
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(2) £ N,O;/HNO, (kR T, L B4R KW, &
Tk [ Hmim ] HSO, . [ SO,H (CH, ),Pyr] NO, #i
[ Bmim | BF, Y45 545 #9 4 (L AR, fH L[ Bmim ] BF,
(AR AL RBOCR B o B 1 R0 A I A8 s B9z Jim Bk, RDX
P WS SR AR I 7 R A I 4R v e R RO AR A
BT AR [ Bmim JBF, 5 HA B i Z ol 5%,
HNO, 5 HA B RE K 9 : 1, HA 5 N,O; it i
FE2 01,760 CF Y 60 min, RDX i 451 ik 5
85.4% ,HPLC 43 HraliJi 4y 99.9% , 7 i 4 4 203.9 ~
204.3 °C,
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Nitrolysis of Hexamethylenetetramine in Presence of lonic Liquids

WANG Nai, SHI Yu, YANG Hong-wei, CHENG Guang-bin, Li Chun-xu
( School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Direct nitrolysis of hexamethylenetetramine( HA) catalyzed by ionic liquids (ILs) was studied. The effects of dosage of
IL and different ILs on the nitrolysis were investigated in the systems 0of 95% HNO, and N,O,/HNO,. In the system of 95% HNO, ,
[Hmim ]NO, shows the best catalytic activity in all of ILs we screened. The optimal reaction condition is 1.5mol% IL loading,
12 : 1 of quality ratio of 95% HNO, to HA and 90 min of reaction time at -5 ~0 °C. RDX can be obtained in yield of 75.9%
using IL as catalyst under optimized condition, while RDX can be gererated in lower yield of 68.3% without adding IL. In the
system of N,O,/HNO,,[ Bmim ] BF, shows the best catalytic activity. The optimal reaction conditions are 5mol% IL loading,
9 : 1 of mass ratio of 100% HNO, to HA,2 : 1 of quality ratio of 100% HA to N,O, and 60 min of reaction time at -5 ~0 °C.
Under optimized conditions,77. 6% vyield of RDX can be obtained without adding IL, while yield of RDX can be improved to
85.4% using IL as catalyst. It indicates that ILs have observably catalytic activity on the direct nitrolysis of HA.

Key words: organic chemistry; ionic liquid; hexamethylenetetramine; RDXj; nitrolysis
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