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Scheme 1  Structures of alkynyl and alkenyl-functionalized

imidazolium dicyanamide hypergolic ionic liquids®’
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Scheme 3  Synthesis of nitrocyanamide-based guanidinium

and tetrazolium hypergolic ionic liquids""
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Scheme 4 Chemical structures of some azide-functionalized

hypergolic ionic liquids"*’
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Scheme 5  Structure of four azidoammonium-based ionic liquids™"
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Scheme 6 Synthesis of 2,2-dimethyltriazanium salts
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Scheme 7  Synthesis of N, N-dimethylhydrazinium dicyana-

mides and nitrocyanamides'*’!
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Scheme 5 Structures of dicyanoborate-based hypergolic ionic

liquids™*®’
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Scheme 9  Structures of borohydride-based ionic liquids"*’!
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Scheme 11 Structures of cyanoborohydride-based HILs

hypergolic ionic liquids"**’
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Scheme 12 Synthesis of super-base-derived ionic liquids'**’
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JNFf—BH,(CN) BH (CN) Bl & 726 A #A 5 T 96 ~
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100

Scheme 13 Synthesis of borohydrlde-nch ionic I|qU|ds based
n [BH,(CN)BH,(CN) ]~ anion"”’
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-~z I :
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| | | 1
R R R R
H H
R: a = methyl . \é/
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N N
G @BHZ(CN)Z 110, 111
| |
R R
Scheme 14  Synthesis of new boronium-based hypergolic

ionic liquids™®’

H H
\+/

|
CoHs CoHs

Ho H
I — \+/
I | R—N__N /N
>N—BH2 —Zs %N—BH2 _ (\IN N\/X I
=
CaHo CaHo

— /B\

WIELLE TR, TR B—H HE T haAm
AR AN EE 6 HILs VERERYSZ M, 2015 48, 2 3 75 1L
SR PEAT T 523 (Scheme 15) . &% T B—H
e FH&A—C,H, .—C,H, —CH = CH, =&
M 4E 9 —N (CN), FI—N(CN) (NO,) 2 HiLs, Jf
254104 ~ 111, 055 T B—H BB T o AR [7] 42 I ) 4
XF—N(CN), FI—N(CN) (NO, ) HILs 4 5 i) 5 ni $i
o EBIE T AR B 00, BE G PH B 1 b R 0 4
SR B TR p 52 B B9 3 (1L s > 1Ly >
ILcqro A 1L e crn > Wepnen—ci ) 3 29 P BS F o J 36 000
K R TR B 5 A AR A AR D 1 B TR p 5 T
RV B (1 B F WA (I > o ) 5 BE B AN i
F 7 7 T LR 185 B TR MR P A O AR . TE B E
T, 6 T B A R B B8 T #9 HILs,—N (CN), 2% HILs
f 3 3 i R IR T AR B —N (CN) (NO, ) 2%
HIiLs, —N(CN),2 HILs i t /N T—N(CN) (NO,)
% HILs, Aty I 52 P A p S0y T E— B IE B T
BRI,

2015 4F, Huang 2577 88 3 45 W T Wk 8 k-l k-
BH; BB 2% HiLs, i 78 B B 745K P 5| AR [F] B
KA Fa R At 5, 9F 5 AgN(CN), #il NaBH,CN
I B A R, A R T 14 Fh HILs(Scheme 16)
EATRZHOE RTILs, I 5 WENA $ il 2 J5 5 kB
ta=19 ~611 ms, 3l i 5 k5286l L& B 76 [
BRI AR BCR BB TP & AR R HILs
LB TP ES T o A MR B HILS B 6, (tygn, <
Loy s bacizs) <tacas) )5 76 P BG T AR [ 09 5 50 F
—N(CN), 2 HiLs 1y t, 2 & T—BH,CN 2§ HiLs

( tid(118) <tid(125) ’ tid(119) <tid(126) ) o

Scheme 15  Structures of boronium-based hypergolic ionic liquids'"*’
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Ho H
\’é/
_ _ (\N/ \N \ - 112 N(CHNH),
X _
. J Q 113 N(CHNH)(NOy)
| |
CaoHs CaoHs
H\E M
AgX (\N/ \N/\ - 114 N(CN),
rt ! “\N 115 N(CN)(NOy)
TN | |
X = N(CN), Cablo Cao
N(CN)(NOy) H>E<H
GN D o 116 NON),
- N N 117 N(CN)(NO,)
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R2
R‘\ SNy
I —
R'—N—BH 2
]! toluene H\+/H
ANON, o DB
H H SN N—R" N(CN),
\é/ _ '1\R1
R /N e R
SNV ON—R'1 (N
\—/ I DR NaBHION o >B
— —
R SN \N<R1 BHACN
R1=methyl or ethyl; R2=methyl, ethyl, butyl, allyl, or vinyl \—/ '|?1 R!
118 R'=-CHy, R? =-CHj, anion = -N(CN),
119 R =-CHj, R? = -CH,CHj, anion = -N(CN),

120 R"=-CHj, R?=-(CH,)3CHj, anion = -N(CN),

121 R'=-CHy, R? = -CH=CH,, anion = -N(CN),

122 R"=-CHy, R? = -CH,CH=CHy, anion = -N(CN),

123 R' = -CH,CHs, R? = -CH=CH,, anion = -N(CN),

124 R' = -CH,CHs, R? = -CH,CH=CH,, anion = -N(CN),

125 R'=-CH, R? = -CHj, anion = -BHy,CN

126 R'=-CHj,, R? = -CH,CHj, anion = -BH,CN

127 R' = -CHj, R? = -(CH,)3CHs, anion = -BHyCN

128 R'=-CHy, R? = -CH=CH,, anion = -BH,CN

129 R'=-CHj, R? = -CH,CH=CH,, anion = -BH,CN

130 R' = -CH,CHj, R? = -CH=CHj, anion = -BH,CN

131 R' = -CH,CHj, R? = -CH,CH=CHj, anion = -BH,CN
Scheme 16  Synthesis of [ imidazolyl-amine-BH, ]"-cation-

based ionic liquids"”’

5.2 E#ERMAA HILs

— LS HE A, an . E ke (AB) (R B e (HB)
FIERZ — W o (HBB ) # J& E 1 19 fiff &0 44 &L, &l 5
WENA %74 [ k. 2012 4F, Gao %7 it 4l 17—
Tt 32 F B o - 25 O TR S A AR IR & A R
#RBEAT S K AB (HBB ¥ fif 7E HILs HhiR1% . %
FE—N(CN), 2 HiLs f, R IEH R t,o (B0
AB 5[ BMIM][N(CN), J# 8 2.7 1 MEE/R ILIR A
ZJEHIE G ¥ A HBB 5 [BMIm ] [N (CN), | 4% i
2.4 DTHEBERHIRAZEMIREY t,=3 ms; AB
E[Pyrr, JIN(CN), JHe B 2.1 0 1 (EERILIR A Z
JE IR AR ty=4 ms) . HR4E A IR EEPLIE B 0T,
AB . HB H1 HBB 5 WFNA [i [ #% ) v #L B 8% 4 &
(Scheme 17) : 7E AR Nt Fivh , 55675 AB
(AU BN, T s R 4 5 1 HB R HBB v (1% X5
TFALAE F T RE 5 SO N R A, AR JE TR RS R AL
SRR S 7R A R AR v TR, 2 HB i HBB 5 WENA
1)t AB 5 WFNA 1y t, %% .

DR W e 5 N E HILs wh o] A AR AR ¢,
JIT LA R O 5 752 4 S 0 R ) 8 B g - 5 1R T F
FNRE K, 2014 45, Rogers 28 VB 58 1 Wl ot 7%
(BioH ) MESA HILs AL i 700 (9 mT A7 M . 224 4t 51 A
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WkER% By, Hy, 43 31 A E] HiLs [ BMIm ][N (CN), |
FMLAMIM]INCCN), i 3 W B 6 & A A8 b, B
DIVEW A . R B oH,, 5—N(CN), k4
WE A TR B A B B (—Bo H, ) i = R
(Scheme 18) . % & A% K 2965 UE S5 T Jr & A &
—ByH, 19 ILs B AR AT 5 WENA KB [ Bk, Fic IEEE
RIEH T 210 B[ —ByHy, J-[AMIm ][N (CN), ] Al
[—ByH; J-[BMIM]J[N(CN), IR &I WM 4705 2
4 ms M5 ms, AT —N(CN), 2 HiLs % t, #5 5
Bio T BRGSO B R B e R PERE A R T
Fi e 7% B 2§ F ([ —Bo Hy, J I [ —B,,H,, 1) 25i9 ILs
(Scheme 19) 1 ik s 5 J WK % WA, U R BTG ILs 5
AN S AR (WENA (IRFNA [70% HNO,) # Al & 4
HIR, t,<3 ms,

ON—0---~H----NHyBH,

ON—0—H  H—0—NO,
+ 2HNO3 —— L .
H3N_NHQBHZ

ON—O0—H  H—0—NO,

NHBH,  + HNO,

—

NH,NH,BH;

BHNHoNH,BHy + 2HNO; —» oo
H3BH2N_NH28H2

Scheme 17  Possible mechanisms of the reactions between
AB, HB, or HBB and WFNA'"!
/ / NH,
N N
CN /I\
-7 - A
E) N +BiHy — E) BoHis + N| N l
N CN N )\ /*
HoN N
C4H C4H 2 NH,
4Hg 13 e

Scheme 18 Proposed reaction pathway for the in situ genera-

tion of [B,H,, ] between B,,H,, and [ BMIm][N(CN), ]

B(OH); + H, )
0

NaOH
<— BygHi4 ———— Na[BgHy4]

HoO/E1OH l [Cation]X

N
133 [H-Nogl[BioH 3l «——2—

Et,0
[N2222lOH
MeOH/EtOH

134 [Nyx0l[BioHsa]
[Cation][BgHs] +NaX

/
N + /
Where [Cation] = E ) QN
N CqHg
135

CHs
Pathway B

\
136
Pathway A

Scheme 19 Proposed reaction pathway for the in situ genera-
tion of [B,H,, ] between B, H,, and [ Bmim ][ N(CN), ™"

S5 SA, TIOK G a8 4 K G B4 L R BE AT LLAE
S BRI AR X 2R R T 2 T AL )2 Al
FRBE be 75 2L 1500 C UL bW i, 2012 4F ) S #£7&
HILs f 4% B2 7% fiE, Rogers %'/ 1 g4 > ) 4> ik %
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—N(CN), 21 HILs s g 3 e s, % B 44 K il
A AR I B9 20 BOE—N (CN), 26 HILs mr, B 1k )L
U 9K T A 2 T B —N (CN), 25 HILs 4y 7 8
—N(CN), 28 HiLs () BH & 5 F1 11 &+ 5 0 2 i 4 5
PR 7 T 40 Ko 1 1 R T E B — D 3R A 1 B R 2
AR A £ 2 AL o KR M50 0.33%
9 40 AT I ) HILs Hfr 37 22 5k S 96 2 I K B A 182
K AHR IR AR . HEBFSE UL HILs 5 WFNA
Ml A5, R I O /IR B AT e 1 G e A 4
PRESEEAR

6 $RE 3 HILs

ELESE LIAIH, Il NaBH, () ZBHA R AT 5 H,0, &
A EBR ARG X R AR 5 R BN S A BT O AR R,
I BE B A 2 A K I BE 4 . — #8—BH, FI—BH, CN
TERIE T B Fh & aM0ERETFRECAm
i Schneider Z AL 5 5 B B HILs 14 1, 16 &
AP E R E A . 5 WENA FI N, O, #f b,
H, O, PRI ik Pk, 43 i 7= 49 T 95 56 M BB PR o %
GARH T ST TSR, 2010 AR K ILs BRI
& H 3 (Scheme 20) , [THTDP ][ AI(BH,), JfE=
TR R R, 25 90% 5 98% H,O, #f 1]
PLRAE UK BABE (64<30 ms) 5 5 WENA 2 il 2 )5, A
RAARGE AR NE o ARTR S84 F , B A (A B B+ 1
[THTDPJ[BH,] 5 H,O,M t, ZKM £ (<3 s),

BH, BH,
BH,4 + /Al\ —_— /A|"'”||BH2
BB H,B \BH4
1-CiqHag ’|"C14H29 BH,
+’L"‘\\\N—CGH13 BH, spCetha ApiiBH,
/
n-Cetig  M-Ceflra nCeHig  n-CeHis  |HB™ Py,
137 138
[THTDP][BHg4] [THTDPJ[AI(BH4)4]

Scheme 20  Structures of —AI(BH,),-based hypergolic ionic

liquids'*’

[RIRE , 40 6 7 480 1 B 7 10 B V0 MR A T AR Sy
Witk R 40 b i B . FLE 1966 4F 1 IR R 8
—AI(NO, ), fERBIE T & ([EL,NI[AL(NO,), D™,
HHAE R ERE IR A BEBF Y, XA LSRR T 2
A (0 T L 5 W3, (ER AE 48 10 U R IR s
2006 4, Jones 45" BT A B T 5 — i R AF A 69
Bt At B R 0 5 R B AR —AL(NO, ), 1
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B R R BE R 1-2 FE-4, 5 W g ik Sy BH B
(SCheme 21 )o E%—‘ﬁ RTILSatidyg%ﬁ%@o

=N N
N=IN . NN Cl Cl
| N<g CH + ACE —= | N< Ny 139
Ny H 3 N/ JEt
/ \< % a” o
AR
N=N NN oG N=0
| Nep, Al + NpOy —> | N~ \ 0 140
Ny EETTH /N JFH /O“"AI\‘O
g N~ Y-
o [0) =0
Scheme 21  Synthesis of 1-ethyl-4,5-dimethyltetrazolium tet-

ranitratoaluminate room temperature ionic liquids™’’

7 ORWEERTAE FXFMBEE HILs

2013 4F ,Maciejewski %5 5 14 BT Yk B 1R B
B (HP) N, N-Z 5 H KB 25 ¥ (v-DCA) Fl i & H
— & e (DCF) 2% HILs(Scheme 22) , ¥4 HP /£ KA
B RN B 5 A JE M ik $E v-DCA il DCF fE
HEE 2 oy H a5 5 —N(CN), BB AL, 4
T — A, BE S Rk 26 fH 2+ 5 HP v-DCA 1 DCF
gigma s MG WESIR T E2WMAE,IJFE T, <
—80 °C, i HAH [F Ay BH &5+, K £ %1y HP  v-DCA
DCF 2% ILs HATHE 1 p(56 ~275 mPa - s) , lt—N(CN), 2%
Ag,S04, H0, then

cations salts HP ionic liquids
Ba(OP(O)H,),
HP-based ILs
‘OP(O)H ‘OP(O)H ‘OP(O)H
()+2/Et ()3/\/ ()E/Bu
/§N /§N /§N
—N —N —N
141 142 143
OP(O)H OP(O)H OP(O)H
(O)H, ( )+ 2~ O~ (O)Hz
\/\N/ /=N HzN\’L»,/ Bu
VRN _N\) |
144 145 146
v-DCA-based ILs
CN Na

H,;N—CN |

CN
. HC(OE,
NC CN ™ac0 NC)\/OEt EtOH, NaOEt, 80% AN N

AgNO;
—_—
~. cation salts

Et Bu
+/ CN N CN
/§N _ /§N _
—N )\/ N N —N )\/ N ~
=~ NC _~ CN
147 148
DCF-based ILs Na

HN—CN N OEt H),N—CN N |I\| AgNO3

HCOB 260~ ne” N eon Naowe ne” Y “oN aton salt
/\N/Et i /\N/Bu
N N \ N
o —— 7/
N\) e YN N\) o’ M on
149 150

Scheme 22 Some ILs that contain HP, v-DCA, or DCF anions™*’
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HILs fH L2 M8 2 . i SUKSESR IR A /Y HP 2K ILs
AT WENA SRR A AREE (L, =171 ~219 ms) | ]
v-DCA #il DCF 2& ILs 5 WFNA$Z fisl |5 A g s K BABE
FEMESE R Ge v, R A AT AR W g2 AR BT o Y 4
FIBRRE . TR LB L4 AR 2 09 BF S H AT AR ) B
W' . Rogers %0 BIEFE T WF2E B 7 WA 9 i Ak 25
KAT R, FR LB R G R AR R £ BE 6 R L
(Scheme 23) YA Ah KR BIE LT, 5 im# gk m
Fefh 2 JE ke T R K A AT DO S B 2
TR EA A SO BT, AR BEAE 150 °CLL 1 48
MR IR A R A SRS,

HO __HNO; HO <
7 KiHpNH, NOs 7 NHNH, i (VO3

151 152

2HNO3_HO_~_

Scheme 23
from HEH "

Synthetic route of two hydrazinium-based salts

8 HILs BB EH R

W 5E HILs 15 %801k 751 322 fish A 14 o5 R Be ML L I 1
AT BT A B L R A HILs Loy B3, NS
(M Ff B, A RR ML ERATF 5 0% FRDUE 7 2 10 Hp A 0
SR 6 R Rl ST NG R T UL I S L B S R U RS L e =
B P oA 0 A R 0 v T M R TR AR TT 8 40 i R HILs
5 R AR il 2 5 PR BEDLER SN AR

MR A i A O HILs 5 404k 7 1 a5 AR it
FRUG Ko A~ By B AN I B A K B BER R IR R B B
B, TEARIR T A A B, HILs R4 AL 7 3 2 )5, 57
BRIV 2 A O i AR AR A R B R R R s RV . TR
A i T M I S R A O LA BN R R R R &
Jl b R B IS B HILs FA A R Y E— 25 4
figt, I A e W RN & A . — ELRI i B A B S
P A3 P TR B 2 KRR A TR TR 7 A T A
VY NIk SO S R

2008 4, Edwards 2 252 8 =48 L T—N(CN),
2 HiLs 55 WFNA $ filt 2 J5 19 R ALER S . thse i
o RS IR (34 % ) AR WENA R #4650, B
FE T AR S STV B T8 2R, 5 BBt AR K 5 s By o TR
A o 3 3k J A 21 AT 0 7E G TR AR W s K B B R AR T
CO,,N,O il HNCO ,{HJ2& ¥ A I 5] HCN R 45 i
PLET AT ) 45 SRR DG HE =, HILs R WENA 1) )5
R e HIL B 4% 4 4 ( Scheme 24 ) | AL B VS ) HAN 2D
B BE— D RT 5 AR —N(CN), B 25 25 T
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L FEF—NO, 5 E ik 5 HHEE & (step 1), bl J5 1k
FHER W RIE & A AR (step 2) 5 ZJE, BTG A
F|—CN FE A ) 2o BT I (step 3) , I 5—NO, i
TN (step 4) 5 2 J5 38 o 3 HE I B A 3k B4R Ik 25
T (step 5) o FEIX T SE 55 H, B A 2T 1 F0 R 45 R S5 5
UESE T 78 s Kl FE =BT HNCO R4 Ik B+, H
XUAR R 25 38 1 453 i T = A= CO, , N, O il HNCO,
M HNCO #y 3 — 25 i ) i v] DL 38 HILs (1 55 kA
Beo BLAM AT 3 1 2E B RUAR A A IE 52 1 iR T M 1 <
A5 ep ] K AR Y AR X AN R B LR 1
INRF—N(CN), 2 HILs —N(CN), & 5 i3 3l 25 k1
P, A8 HILE Sk i 25 BH 5 1 ke 3 15 2 R 08 B VE

_ o. 0
NO éNH %N/
_N step 1 N/¢C (|: step 2 |
20 \C\% (OG- NS AN
N N N=0 207 ¢
N Il
0
H+l step 3
~ ~ O%N 0 O%N 0
HO\ //O N | |
+N Nt stepb HN N NH _step4 - NH
| N | Ser S E/ \C/
HN\C/ \C/NH [ HNZ I
Il I c|>+ 5 °
o N=0
o

Scheme 24 Possible ignition reaction mechanism™"’

75 bR [ R BLER A BF 52 L0 L Litzinger 25774
R 53— Pl J7 22 BF 5% HILs [ #4 HLEE ( Scheme 25)
AR A I8 B 5 5 A DA 0 R AR Tl AR A 5 b
—Fh oy i S (Scheme 24, step 3) o Fifi & S i B
B0 T O e A 150 A0 A 7 A Y B e i
K 2R — ZR 80 1 5 A B il A S AN HE
IO 4 TR R SR AR, — BB RSN B R, B R
R T 3 gk S R SR AL R A

it Ah, HWE %R 3% (ESI-MS) s B ok BF 5T
—N(CN), 3 HILs 5 WFNA [ [ #k s pLEe > 5
FHARLEMIm][N(CN), ] 5 WFNA 2 filt 5k 2 )5,
AYUHEA R . 1T ESI-MS 23 #7 , UL 3E i = W8 M H A 2
WIALR , EL 35 = R HU R R . TF KGR &
Fiey = s 2K 4k & W i 7 A AT R R T HNO, Xt
—NCCN) B TR B 4 Ak 20 i 77 2E o SR G 38
e AR KRB AR Vi BE W WP . e A, W R AN
BT W I BB T T RE S A — A BT A M R B, M T
7 A LA 5 A R R AR HNC(CND) 22 5 sk % 7
F B A RN A = R U AR R

2016 % #24% %104 (1017-1028)



1026

P, SKIETR, RO, FE K, RN, BT

O\N/O ) om,o
Hoo — 7N | —= N0 HO
/N\ /NH N&/C C\o + /N\ 2V, N2
N c H™ H
) ) o\N/o o\\N 0
N
/C/ \\C +H 6/ %C O3 \o . \NH N0, CO,
Y O 7 | HNCO
N 0 HN 0 HN=C{ tneo
NCO |
0., 0 5
W N
NH NH —> N=C—NH, | —N,0,CO,
7 \/ +
2 lH Y
N I ' A
0 NH=C—NH, Y
NOz
NH  NH )
N/ 2 o\\+/0
I
O_\ﬁ/o — HN /NH2_> NQO, HNCO, HQO
I i
0
Scheme 25  Possible decomposition reactions for the nitro-

substituted intermediate'**!

9 ZLitERE

ARILRGLER T A K 5 B —N(CN ), 255§
£ 25 HiLs [= N A8 T Hi 38 1 B 5T SR . HILs PRLH A 2%
TRIEAR AT E PR A W Ak vl 98 B /NS AR A, T
SR M R I S ) I T K S T B L L HILs 4R AE (5
S R — O VR B B L 1 R i SRR

B2, ERTC AR (9 HILs AR 3k J 8 M 4 35 30 1
AR SR . L, O T 4R HILs £y [ B i 5
(4 07 0, 7 3 — 25 % HILs HE 47 45 4 1% 31 Fn f b,
WA JE T N LA L7 i FF R F T T4

(1) BEAR HILs 1) & SR A IE BEARTS Y. HILs &
B v 3k T R 4 AL A R Ak, A A
BCAS P X PR BT v G e o N R R B ngk A
2 kel D E B e AR S e AR B S R
TIRBAS , AR 3R BT 175 e

(2) fit e H AT HILs BR AR 78 40 19 ) B, H i
HILs 5 WFNA Hfil ke 2 )5, 3% il A A% T WENA
RRATIIEM AR, 28 = REM KL REY . N
Br 1A 72 By 1 S P, LAAE DA HILs B9 25 48 vh g 4798 75,
i 5 S AR R fil J5 R 68 72 48 o

(3) it — 5% HiLs 9 H#RPLEL, HILs #RBe L
BRI GEATIAS T 53 o 0 DA S IO 48 2 01 8l g 2 95 5 T
58 HILs JRBe il BE , 8 7R B IR AR 45 40 6T 1 98 s g 444
oL 5 M0 o T) Bt DA AR A AR 199K B g 1) o O A v
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)74, 9 HA5 & s 8, o 7 )2 1 i B HiLs
f4 R BN AILEE

(4) ik —2B 4w HiLs By BE &K F o KZE HILs
BH 1 U5 1 K | 2 B S ML R R S L R R
s BT A—N(CN), —N(CN) (NO,) .l
BE A MRS AR T SR T
RIS AR HILs 73 T 45 F R 2R

(5) R B R ER AT . HILs 11 ik IG5 2 £
HIHAT 5k Al 2 (9 2R (R 55 R R A9 4 Ak 50 (
W HNO, %k H, O, fl N, O, %) fh & T 28 1)K,
TF, TR B A W TR, S B A R A R LR
BfaER R . DR B Rk (0 A AL RIS HILs Byl
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Review on Hypergolic lonic Liquids

FEI Teng', ZHANG Yan-qgiang®, DU Yao', XU Xue-fei' , LI Yu-chuan', PANG Si-ping'
(1. School of Materials Science & Engineering , Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Process Engineering, Chinese Academy of
Sciences, Beijing 100190, China)

Abstract: Hypergolic ionic liquids exhibit a potential application prospect in the field of green hypergolic propellents. The research
progress in synthesis and performance of seven kinds of hypergolic ionic liquids, including dicyanamide, nitrocyanamide, boro-
hydride, HP-cation, boronium, alminium, hydrazinium-based hypergolic ionic liquids were systematically reviewed. The initial
combustion mechanism of dicyanamide-babed hypergolic ionic liquids was introduced. Combining the structure-activity relation-
ship of hypergolic ionic liquids, pointing out that new hypergolic ionic liquids with the advantages of low vapor pressure, short ig-
nition delay time, non-toxic, low characteristic signature, good thermal stability and green environmental protection are the focus
of future research. In addition, the research of combustion mechanism for hypergolic ionic liquids could be done through detecting
the highly active gaseous intermediate (HNCO etc) by using in situ IR spectroscopy in two stages of hypergolic process, and deter-
mining highly active gaseous species source. Based on the above technics, the accurate combustion mechanism of hypergolic ion-
ic liquids can be finally deduced by means of quantum chemical calculation.
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