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Abstract: To fill the gaps in domestic research on the hypergolicity of ionic liquids and green
oxidants, this paper studies hypergolic characteristics of imidazole thiocyanate ionic liquids in
90% hydrogen peroxide and analyzes the impact of droplet collision speed and different additives
on the ignition delay time (IDT) of such liquids in hydrogen peroxide. The results show that the
hypergolic process of such liquid in hydrogen peroxide is divided into three stages: liquid pits

appear when droplet contacts and mixes with hydrogen peroxide; the central jet appears and the
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droplet separates from the top of the jet; the temperature rises, black smoke and fire cores
appear. The IDT of the ionic liquid has a negative correlation with the collision speed. Due to the
influence of factors such as viscosity and combustion limit, the reduction of IDT of 1-ethyl-3-
methylimidazole thiocyanate ([ EMIM J[ SCN]) decreases with the increase of collision speed,
while 1-Butyl-3-methylimidazole thiocyanate ([ BMIM J[ SCN]) is the opposite. At the same
collision speed, the IDT of [ BMIM J[ SCN] is shorter than [ EMIM ][ SCN], indicating that
[BMIM ][ SCN] has a good hypergolic ignition effect with 90% hydrogen peroxide. The IDT of
the blended fuel increases with the increase of the molar ratio of the additives and is greater than
the IDT of the ionic liquid. When [ EMIM ][ SCN | was blended with ethylene glycol with a molar
ratio of 0. 8, [ BMIM ][ SCN] was blended with ethylene glycol with a molar ratio of 0.9, and
[EMIM ][ SCN] and [ BMIM ][ SCN ] blended with propylene glycol with a molar ratio of 0. 7, it is
difficult for hypergolic ignition at different collision speeds This indicates combustion performance

of imidazole thiocyanate ionic liquid in 90% hydrogen peroxide cannot be improved by blending

ethylene glycol or propylene glycol.
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JHE IR by 8 FH I VA A R 5] P LA
BEPESR T5 Y PR BT AR B BN BB L ALK Rl
S JE T SR DRI S 4R 0 R 1 R R AR R 7
JEBES

UTAESR . AR B T WA (HILs) o H 3R B8 &
O AR a5 PRSP R Ak M ST T R T A R
BT E Tz i), 2008 4E, Schneider %54
BT — ROV RS B T IR AR AR S 5 R IR R K
A R R UL TEAN T AR BT AR B ARG B 1 k2
SRR E A 3 0 9 A H a0 590 A9 7 453k . Chambreau
GRS T U B T WA S R R AR RO
P2 0 BB T AR BRSO T o A R A O
Li Ep58 7 1-T 56-3 ALk — 5 ek 5 1- 24 -
3 P R e AR R AR 5 R A R B B R R K B
B WA 1 A CHE IR B TR] 5 5 4 00 B A A O
Weng 55X 8 Bl & He 24 B9 WA 1) 88 b ik R 2R AT
WF5E B A KHE SR 1 [R) 5 BH 2 7 2% B % 0 AN 1 D
JIE KBS TR A ks B 6. Sun SRR ZL
Tt — UM 2SS TR B B S 6 R I B R T
R B IH B 38 AR e B AR Y B L R K RE
SRR S DU 52 M) A K HE 3R B )RR ek BB

B AR B RS T A A DR A3 AR AR R
R ER. WAL A EFRERENE Y
JERE BT AR R Y SR SR N M e GRS AR T
WA AR eElm . AT AR AR &
PR A28 S FRUAI L T3 G e X 2 85 T 3 1) )
PR B EATOR L, W B R B sk
IR A AR BRRL . Ah 2 2 % B W AR AR 2o 4R

http: // zkxb. xjtu. edu. cn

L& B BB EEAT T 3850 B 5T Lauck 55 GFF 53 WK
L 0 R 2 B8 YR AR B LS T A Ti) e B 1) 5 A i 5
J A HCh 96 Yo 3 SR Y B BR OB L Kk R [
VAR ) SR ) T R A A 3R B[] 1 A K
R, Bhosale % & B0 3% 0l & 28 8 F UK .
ST HE RN 1- 2, -3 3wk was ) & Ak 4 359 e 0 o o
YECR 95 o AL S R AR BT . Kang 8 F5T
AN 5 6 FhAS 8] 9 =5 fil B UM RHE A 76 i it
Hoh 90 0 B It AL S Y HBR IR 4 & BHVRORE S N
S T H I Tk 1 B AR B BRSO R o 2 R
Hb AT SR RN 2 W R 22 B Rk I N R RE I B
MRV W W 5 5 o7 48R e EL A S0 s B o R 1 A R
i [) BUYRAH 2 B ok ARk BRI G R A X
R 1 AR B4 43 BT LA % YRR Tk R SR R S R Ak
FESR B[R] 52, A, B T N G F AR X
— g0, S AL R Y BIF 9 6 A R PR b AR S G 3 HH T
T ECR 90 20 13t AR SR R SRR F 5 K R i
TR B F WA S AL S T AR R JF AR
55 VLT T 4R SR X AR A K E R ) ) R
LSERR [ PN A S 0 S8 A0 R T 98 s 25 1

AR F R TR IR RE B (P iF 2 A
KBS T R AEAE B v 5 SRR A RO
SRR F Y a5 KR SR B ) S K A IRl R O AT
P RE DG KA R B TR MR I 5 28 T AR i
IR 34 22 BN B3 ik Fel ) B 1 18R 8 VA v
NG INGR LAk 3 HE g . Gao %54 [ 14 it SRR
FE RS &R B A S RS .8
TRARRE 1 A 2B 3R 1 8] 45 8] T & 3 0 2 T,




14 [ . ]

P

R

Eird i 56 %

Bhosale 45 & B B2 44 55 78 70550 68 A 280K K B8 11
TR A BRI R 1), H oKk 28O A S
AAL S K E R B AR KT TR S s
i o EAE RS AR BRRRPE ) & TN R IR
VRIB AR RAT R4 & R 1l 5% 1 23 [A) 4 g 4%, BIr LLAR
SEUHE £ RN AR A S 0 AL DK A A SRR
B T PRFE AN [R) EE 7K LU 0 0 590 % 88 U
A5 aa A A S0 A K A SR B ) 52 o AR
1 SEERAE BTk
1.1 LWEE

A SR I 7 00 Sk ik s B R 28 B T TR A
TER E AL P B R B R AT A S0 0 A A
1R .

Bl S B IE

Fig. 1 Diagram of experimental device
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Table 1 Chemical structure and physical parameters of ionic

liquids
BTk 2E k=X ZEEE/(mPa « s)
D~
[EMIM][SCN] _N/\j =J 22.7
=
D~
[BMIM][SCN] fN/j =i 35. 8

% 2 [EMIM][SCN]# % T = B fe. 4
Table 2 [EMIM ][ SCN] Blended with ethylene glycol

ne, 1,0, / ArEMIMISON) me, g0, /MEEMIrseN]
0.1 0.036 672 378
0.2 0.073 344 756
0.3 0.110 017 134
0.4 0.146 689 513
0.5 0.183 361 891
0.6 0.220 034 269
0.7 0.256 706 647
0.8 0.293 379 025
0.9 0.330 051 403
1.0 0.366 723 781
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Table 3 Calculation results of droplet collision velocity

% i R/ JL i/ S o Al 4 S/
mm (mes ") (me+s ")
200 1. 98 1.53
250 2.21 1. 97
300 2.43 2. 30
350 2.62 2.55
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