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1-T 33T L SERRME /S TR AR AL 8 TR AR, 24 B VI OB, FCBY Y Ry g ARk B S5 R Bl (B A5 4k, FLRE
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B ARAE Jg— A G0 ), AEALARFIE A B AL T A = p IE 2 R Mok 2 () 56 ' 7. BliE
FFEIARWITRA , B FIRARAUAE N SO A T B AN RE T 2 75 22, PR & e R i 276 BH & el 25+ 1
WA R T REA AU B PR XS REA AR I | R RN s R |
G R YRR P 4 MacFarlane®' | Zhao!') Fl Yoshida 25/ R B, 788 FWAKI B 25 F g A
I, R KRR TR ARG B, 8 SO0 B el VR ki), ORIV A R A BRI, Zhao 451 R4
PRISEEUC A AL IE 28 B IR TR ST T 4R HEAL Y Suzuki F1 Stille {54 BN, 45520, %5 FIRIA AL
TEAEAL R A [EDSOR] AR 3538 B A, it ELX R A R LA Rk R e MR . BRI RE AL
BRI A 5 0 B — SR, (X A R A R ) ) 96 2 it B/ RGER A B ST ). S —T
I, BTGS2 SN A BRIAL Tad BRG], iR B —Fh s AR >, Hoi s
PEREAYBFFT AR FAT S22 5 S, Ry 1 A9 i A R

ARICR GBI, Wit G, RAE T — R0 F 5 SR CIE AR B ik, R HE
5T HAERS | BRS XS ART R, BRTT T BH B 45 P4 R B o L AR P R A 52 .

1 SEIGESY

1.1 XE5RF

Varian 300 (300 MHz) ¥ @3R3, F& 0. 03% (JFi&43%0) TMS 1) DMSO-d MiEH], 7620 CF
M ; Elemental Vario EL JGZE 4L ; TA DSC 2010 7~ 22 HIE UL (DSC) , RS A IR, FHE
10 °C/min; Rheostress 300 BUJRARY, FLAS Thermo Haake JNFAAS, LAFSES T INAS (4 RS BE A i 6 B2
RS EEAE ; SRR R, IR MR — e B AR e, AT R

PG, Arat, e S A G A B BR B R A S5 2% B R U 2818 G, /v drdl, ) CaH, T+
PRJG 75T s bR JRARIE T, RARIE C e | BRARIE = | BRARIE S b | WARIE+ ke L IRARIE - Pade |
TRACIE TN ke ¥ A b all, B TR B0 60% H75 BRI (HPF, ) KIS TRE D ECN 40%
(1) VU S BIR ( HBF, ) /KR VK.
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1.2 Em5EXRIE

1.2.1 N-RZHeked (1) B4 & 78500 mL i =0 RS AAIA 136.2 g(2. 00 mol ) BRIEFI 125. 0
g(2.40 mol) HNMENE, SAEHIIA 50 mL HEE, ZERIFRIREL (50 ~60 °C) FHEF: 10 h. 51k, JEZE
U 2 R IO 14 PR s S RITFRY B2, 9 2 800 °C./0. 085 ~0. 09 MPa, 153 il (378 W A V-7 2, L kg
1.2.2 N-#ZEE-N'-IET Zhek el SR B 3k (2a) 96 & £ 100 mL (895 0BRGP IIA 12.1 ¢
(0. 10 mol ) N-ULEEBKIE (1) | 16.4 g(0. 12 mol) VRARIE T HE /& 50 mL £ M, 7EMI FHEHE 24 h. %1k
RN, SRR ZSE R NG, DR B, PR (At 4 5= 10, 7 60 °C F E.45 T 48 h,
9 BITR B €0 375 BH (0 RS BRIR T 1R

1.2.3 N-fZH-N-ET Soked X A8 2 (2b) & 1 7.7 g(0. 030 mol) N-FLLHE-N'-IE T 2Bk
MR IR ER (22) 7T 50 mL KH, 7EVKVEH, 121 A 5. 2 mL HPF /K H(0. 035 mol). 7EZE R T 4k
LRV 3 h, RS HWAH. A S H BEAETURZ , 1585 R 250k 20% 19 NaHCO, 7K FIK
VR e, FHIJOOK Na,SO, T4, i i85 28 K], 78 60 °CF FLAS T4 48 h, 1FRIR B ORI IA.
1.2.4 N-5.7H-N-IE T Hokod 0EFE 2 (20) 894 % SMRITESEY 2b ML, 12751 HBF,
(7.5 mlL, 0.035 mol ) ftE: HPFRIAT. T =¥ Tk, R IA NaHCO, H R 2 52 b,
LR ZE AR 25K AT K, A ST B, D FTIEOK NaySO, T4, i UEJE2E 5071, 16 60 C F 2
25T 48 h, IR IE RN BRBAA.

1.2.5 HEBFREKN A K N-FLEE-N B IL R SRR AL (3a ~ 8a) A T L L&Y 2a.
N-TEHE-N' e BB 7S FUE R £ (3b ~ 8b) UG T A R G4 2b. N-5U -V -Joe BE K mats D gl 12
5 (3¢ ~8¢) A BT LG 2¢.

2 HRSHE

2.1 BFRENENR
N-T L FE-N' St SR I 55 AR ) 5 B B an
NQNH M _\!:;q—CH?,(,HzCN R;B'. R_ @F;L_ng{g(,.\l E(. R“‘NQN ;E,HZCHz(‘,_\I
1 2a—8a 2b/c—8b/c
2: R=CH,(CH,),CHy; 3; R=CH,(CH,),CHy; 4; R=CH,(CH,)¢CHy; 5. R=CH,(CH,){CH;;
6. R=CH,(CH,),,CH;; 7: R=CH,(CH,),CH;; 8: R=CH, (CH,),CH;.
a. X=Br; b. X=PFg; c. X=BF,.

WK 5 PN A G 7 P B A= Miichael SINBLSON AR B N-T50 BRI (1) . 38 ok S B 5 | VS, Tkl
HH SR, B PRl A5 80% Lh 2. FEFAS A BE A IR e B V- 2 JE vk, 753 85 1
Wik 2a ~8a. SEIE B FWAKL [ bmim | * [ PF, ]~ (1-FRE3- T JEBRMR S FUBERR ER) A& R AN TR
T, N-F L FEDR M SN B R BEAE IR F IR EE, AR R IR R M. 75/ HPF, %
HBF, 5 DKM SRR ER (2a ~ 8a) TE/KIE W AT R 43 O, A5 2SI B BS 19 B8 F 344 2b/c ~8b/c.
TCEIMMT (K1) 5HRE( R 2) S5 SRR 2 T 460 5 .

2.2 BFRENYIEMER

BRI R R A S AN R IR A TR 3. R 3 ATLUE Y, B IR %
FEBEHACIE R 25 A R AR L. MBI B AR AR, Bl e SRR SR A3 1, B8 IR
B B TRRA  T Y  S B AR RIS, B MR Y % BT & PRy > BF, > Br, X 5B E AR K
JNIR (PF; > BF; >Br™ ) —2

B WARTENCHE AR R 4 FPogs 0] v 0 i i o T B e TR B 1 Fh 2. b SRR 5 WA
TFACFH B P R M 0], AN AR 55 B I A RN IE b 5 D SRCIIN PR 5 R AR U3 Tk | HE it
FIAER 3 B, (RS TIECBE; 7S BRI 25 F AR BEAN S Tomm MoK, SORE THEMMER IEC
B, PRI, DAV AL mT DURWT S B AR AR PR T« IR IR AR > DU SRBIIR L > 7S SRk IR &5

Pt FE I B UAARTE TR DSC it 2 A A Sk (s il B FRATHIOAH IR 22010 °C/min By
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Table 1 The physical data of compounds 1—8
Comp. L/ 0/C Yield(% ) \ Elemental analysis( % , calc. )
C H N
1 — — 84.0 59.09(59.49) 5.90(5.82) 34.61(34.69)
2a -63.95 — 87.1 46.25(46.52) 6.63(6.25) 15.95(16.28)
2b -53.25 34.65 92.4 36.84(37.16) 5.02(4.99) 12.77(13.00)
2c -67.21 — 89.2 45.21(45.31) 6.15(6.08) 16.18(15.85)
3a -64. 65 — 90.7 50.20(50.36) 7.01(7.04) 14.35(14.68)
3b -53.82 — 84.9 41.30(41.03) 5.85(5.74) 11.65(11.96)
3c -68.67 — 86.4 49.05(49.17) 7.07(6.88) 14.03(14.34)
4a — 25. 14 79.8 53.09(53.51) 7.95(7.70) 13.35(13.37)
4b — 20.77 88.3 44.16(44.33) 6.05(6.38) 10.93(11.08)
4c -64.95 — 90. 4 52.70(52.36) 7.70(7.53) 12.93(13.08)
Sa — 35.95 87.4 55.89(56.14) 8.33(8.24) 11.86(12.28)
5b — 40. 74 86.2 47.59(47.17) 7.18(6.93) 9.87(10.31)
5c — -31.91 78.5 55.39(55.03) 8.27(8.08) 11.83(12.03)
6a — 43.75 92.4 58.79(58.37) 8.80(8.71) 11.10(11.35)
6b — 56.25 87.5 49.55(49.65) 7.17(7.41) 9.17(9.65)
6¢ — 39.30 84.9 57.07(57.30) 8.46(8.55) 10.95(11.14)
7a — 66. 87 85.6 59.86(60.29) 9.01(9.11) 10. 14(10.55)
7h — 72.21 88.4 51.75(51.83) 8.08(7.83) 8.61(9.07)
Te — 52.77 84.7 59.48(59.26) 9.21(8.95) 9.97(10.37)
8a — 69.70 84.7 61.52(61.96) 9.35(9.45) 9.56(9.85)
8b — 79. 08 86.4 53.48(53.76) 8.50(8.20) 8.20(8.55)
8c — 62.55 87.6 60. 61(60.97) 9.18(9.30) 9.49(9.70)
Table 2 'H NMR data of compounds 1—S8
Comp. "H NMR, 6
1 2.804(t, 2H, CNCH, ), 4.242(t, 2H, CH,N), 7.032(s, 1H, CHN), 7.083(s, 1H, NCH), 7.557(s, 1H, NCHN)

2a

2b

2c

3a

3b

3c

4a

4b

4c

Sa

5b

Sc

6a

6b

0.920(1, 3H, CH,), 1.358(m, 2H, CH,), 1.879(t, 2H, CH,), 3.379(t, 2H,NCH, ) , 4.259(t, 2H, NCCH, ) , 4. 891(t,
2H, CH,N), 7.500(s, 1H, NCH), 8.154(s, 1H, CHN), 10.277(s, 1H, NCHN)
0.902(t, 3H, CH,), 1.272(m, 2H, CH,), 1.779(t, 2H, CH,) , 3.212(t, 2H, NCH, ) , 4.217(t, 2H, NCCH, ) , 4. 497 (1,
2H, CH,N), 7.792(s, 1H, NCH), 7.910(s, 1H, CHN), 9.267(s, 1H, NCHN)
0.902(1, 3H, CH,), 1.272(m, 2H, CH,), 1.779(t, 2H, CH, ), 3.212(t, 2H, NCH, ) , 4.217(t, 2H, NCCH, ) , 4. 498(t,
2H, CH,N), 7.841(s, IH, NCH), 7.853(s, 1H, CHN), 9.27(s, 1H, NCHN)
0.878(t, 3H, CH,), 1.327[m, 6H,(CH,), ], 1.938(t, 2H, CH,), 3.431(t, 2H, NCH, ), 4.302(t, 2H, NCCH, ) , 4. 943
(1, 2H, CH,N), 7.550(s, 1H, NCH) , 8.222(s, 1H, CHN), 10.245(s, 1H, NCHN)
0.881(t, 3H, CH,), 1.265[ m, 6H,(CH,),], 1.792(t, 2H, CH,), 3.208(t, 2H, NCH, ) , 4.209(t, 2H, NCCH, ) , 4. 497
(1, 2H, CH,N), 7.787(s, 1H, NCH) , 7.844(s, 1H, CHN), 9.254(s, 1H, NCHN)
0.855(t, 3H, CH,), 1.250[ m, 6H,(CH, ), ], 1.789(t, 2H, CH,), 3.218(t, 2H, NCH, ), 4.203(t, 2H, NCCH, ) , 4. 503
(1, 2H, CH,N), 7.845(s, 1H, NCH) , 7.850(s, 1H, CHN), 9.232(s, 1H, NCHN)
0.888(t, 3H, CH,), 1.266[ m, 10H, (CH,) ], 1.938(t, 2H, CH,), 3.434(1,2H,NCH, ) , 4.301(t, 2H, NCCH, ) , 4. 949
(1, 2H, CH,N), 7.547(s, 1H, NCH) , 8.245(s, 1H, CHN), 10.237(s, 1H, NCHN)
CH,), 1.250[m, 10H, (CH,)5], 1.790(t, 2H, CH,), 3.211(t, 2H, NCH,), 4.206 (1, 2H, NCCH, ),

0.

Rl R i = R =

855(t, 3H,
497(t, 2H,
858(t, 3H,
497(t, 2H,
877(t, 3H,
949(t, 2H,
855(t, 3H,
496(t, 2H,
855(t, 3H,
496(t, 2H,
886(t, 3H,
958(1, 2H,
854(t, 3H,
496(t, 2H,

CH,N), 7.789(s, 1H, NCH), 7.849(s, 1H, CHN), 9.262(s, 1H, NCHN)

CH;), 1.263[m, 10H, (CH,)s ], 1.790(t, 2H, CH,), 3.209(t, 2H, NCH,), 4.210(t, 2H, NCCH,),

CH,N), 7.843(s, 1H, NCH), 7.854(s, 1H, CHN), 9.245(s, 1H, NCHN)

CH,), 1.257[m, 14H, (CH,), ], 1.934 (1, 2H, CH,), 3.429(t, 2H, NCH,), 4.288 (1, 2H, NCCH, ),
CH,N), 7.485(s, IH, NCH), 8.202(s, 1H, CHN), 10.260(s, 1H, NCHN)
CH,), 1.242[m, 14H, (CH,),], 1.788(t, 2H, CH,), 3.209(t, 2H, NCH, ), 4.205(t, 2H, NCCH, ),
CH,N), 7.788(s, 1H, NCH), 7.857(s,1H, CHN), 9.254(s, 1H, NCHN)
CH,), 1.242[m, 14H, (CH,), ], 1.788(t, 2H, CH,), 3.208(t, 2H, NCH,), 4.205(t, 2H, NCCH, ),

CH,N), 7.842(s, IH, NCH), 7.854(s, 1H, CHN), 9.244(s, 1H, NCHN)

CH;), 1.261[m, 18H, (CH, ), ], 1.941(t, 2H, CH,), 3.436(t, 2H, NCH), 4.291 (1, 2H, NCCH, ),
CH,N), 7.502(s, 1H, NCH), 8.245(s, 1H, CHN), 10.282(s, 1H, NCHN)
CH;), 1.238[m, 18H, (CH,), ], 1.787(t, 2H, CH,), 3.208 (t, 2H, NCH, ), 4.204 (t, 2H, NCCH, ),

CH,N), 7.841(m, 2H, NCHCHN) , 9.255(s, 1H,

NCHN)
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Continued

Comp. "H NMR, 6

6¢c 0.856(t, 3H, CH;), 1.239[m, 18H,(CH,), ], 1.787 (t, 2H, CH,), 3.209(t, 2H, NCH,), 4.205(t, 2H, NCCH,),
4.496(t, 2H, CH,N), 7.832(s, 1H, NCH), 7.849(s, 1H, CHN), 9.246(s, 1H, NCHN)

7a 0.879(t, 3H, CH,), 1.256[ m, 22H, (CH, ), ], 1.934(t, 2H, CH,), 3.432(t, 2H, NCH, ), 4.283(t, 2H, NCCH, ),
4.497(t, 2H, CH,N), 7.475(s, 1H, NCH) , 8.226(s, 1H, CHN), 10.296(s, 1H, NCHN)

7b 0.849(t, 3H, CH,), 1.232[ m, 22H, (CH, ), ], 1.780(t, 2H, CH,), 3.205(t,2H,NCH, ), 4.199 (1, 2H, NCCH,),
4.491(t,2H,CH,N), 7.837(s,1H.NCH), 7.844(s, 1H.CHN), 9.250(s, 1H, NCHN)

Tc 0.853(t, 3H, CH;), 1.233[m, 22H, (CH, ), J, 1.785(t, 2H, CH,), 3.208 (t, 2H, NCH, ), 4.201(t, 2H, NCCH, ),
4.494(t, 2H, CH,N), 7.841(m, 2H, NCHCHN) , 9.248(s, 1H, NCHN)

8a 0.879(t, 3H, CH,), 1.254[m, 26H, (CH,); ], 1.933(t, 2H, CH,), 3.430(t, 2H, NCH, ), 4.283(t, 2H, NCCH, ),
4.950(t, 2H, CH,N), 7.469(s, 1H, NCH), 8.201(s, 1H, CHN), 10.279(s, 1H, NCHN)

8b 0.856(t, 3H, CH;), 1.237[m, 26H,(CH,) 3], 1.783(t ,2H, CH,), 3.210(t, 2H, NCH,), 4.204(t, 2H, NCCH, ),
4.496(t, 2H, CH,N), 7.844(m, 2H. NCHCHN) , 9.254(s, 1H, NCHN)

8c 0.857(t,3H, CH,), 1.238[m, 26H, (CH,); ], 1.786(t, 2H, CH, ), 3.211(t, 2H, NCH, ), 4.205(t, 2H, NCCH, ),
4.496(t, 2H, CH,N), 7.841(s, 1H, NCH), 7.853(s, 1H, CHN), 9.250(s, 1H, NCHN)

W TR BE A (KR 1) . ATLAE S, m%%mmE"J?%%ﬁwﬁ%m%Elﬁﬁﬂ’ﬁ"kﬁﬁﬂ‘m X5 Hud-
dleston 45> BWRER LS — 2. Ml Heal HL AR RIRT, DSC HH%%J:(Q@F#&%’}I, {E B8 W 2% 3] B 335 10 5
1z 17**?Yﬁﬁiﬁ§,.‘\ﬂﬁmﬁk 5 Fsma e MEFa R, & PF, E’J#%%@ﬁiﬂ’ﬂﬁm
B, & BF; BUE TR SR, AE 1-Bedk-3-F RERR RSB T A 1 | Larsen 25 185 R IS4 Br-
P ES T s mn, A B, BB RIS SRk, X5 3 U B IR AR i AN ).

Table 3 Density, viscosity and solubility data of the room temperature ionic liquids

lonic  Density”/ Viscosity®/ Solubility in common solvents” lonic  Density”/ Viscosity®/ Solubility in common solvents”

liquid (g+mL~!) (Pa-s) H,O CH;0H Acetone Hexane|| liquid (g-mL7') (Pa-s) H,0 CH;0H Acetone Hexane
2a 1.42 0.257 mis mis immis  immis 3c 1. 38 1.245 mis mis mis immis
2b 1.60 1.324 immis mis mis immis 4a 1.21 2.496 mis mis immis  immis
2c 1.49 0. 549 mis mis mis immis 4h 1.34 4.717 immis mis mis immis
3a 1.31 0. 824 mis mis immis  immis 4c 1.22 3.584 mis mis mis immis
3b 1.48 1. 836 immis mis mis immis

a. Determined at 20 °C ; b. determined at 30 °C; ¢. mis: miscible, immis; immiscible.
2.3 BFRENRE R
DL A 2b ~ 6b S, BFFEHAE AR S5 0F T a4 ) 2k a

2.3.1 RAATH HFMESFWAK(2b,3b,4b,5b Fl6b) 1zor 0 C
TERTRIREE (30, 40, 50, 60, 70, 80 190 °C) TS 100
AR RARFARL, & 1 02 2b A imAE k. 80
K S RIS TR S S A m%&%wma £ o
TR, EVERIRGIRIE T , 900 o 599 10 e
B2 ) LRV, LW LERIFAE G B b1k 4 R 14 2 50
TR BT UDRE BE R R AR | B AR B A i Mo 0 88 &
AR 5 FlEs FRERY BT UIRIE (% 4) 9157 coom e
THwh E/‘J*EE( 1.499 Pa + s, 20 C) S St 4 ik Fig.1 The relationships between shear stress
PE T A , I T l—% BT WARNORE BEREAL. RN — & and shear rate for the ionic liquid 2b
Table 4 The viscosities of the ionic liquids and the E, values calculated by Arrhenius equation
lonic m/(Pa-s) K E,/(k] - mol~™') Correlation
liquid 30 C 40 C 50 € 60 C 70 C 80 C 90 C
2b 2.154 1.075 0.621 0.357 0.228 0. 147 0. 096 -17.94 46.97 0.999
3b 2. 140 1.019 0.548 0.330 0.207 0.143 0. 095 -17.95 46. 86 0.997
4b 2.678 1.292 0.747 0.416 0.248 0.162 0.110 -18.40 48. 66 0.999
5h — — 1. 404 0.710 0. 450 0.300 0.215 -16.59 45.22 0.99%4

6b — — — 2.683 1.278 0. 663 0.396 -22.31 64. 42 0.999
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WEFHE, A Fisshe iy, 55— B U2 i TR i B BH B Rl A B B k. AR R e G e 1
F=kQ,Q,/r, BFHMENERIBEZ RS, 5375, BUCESE A HAL B, WIRT A N Tl ki >
[ A . 28 5 i 2.
AR R BE 55 1R R 1) 56 2R IR Arrhenius 572

M, (T) =Kexp(E,/RT)
Kb K M REE A, R SRR, £, Rnisieae. X BP0 805 Inn, (T) =InK + E,/RT. Lk
Inn, (T)XF 1/T FEEL, WIRTLASK H A3l s IR AR R IR TG A BE (6 3) . B UK 6b AL i fL g i
BT HE 4 M FRARRR RIS ALRE, AT RE R AN R 2T HR 3 2 (R S 2R AR AN ) T 2.
2.3.2 BEARMATH 2 BREEFYEF N 10 s, FEARMERE (30, 40, 50, 60, 70, 80 Fi
90 C) T, BT 2b MR B YIN 1 SR Z MR, MBI ER 5B —ent, s9uIn &
R BT AN B s [ () 1 o i AR Ak, 3 [RI R 55 2 0 38 A 1 2 o — 35

(A) (B)

11 » A 40 T 40 T
1.0F
9 T=10s"" Y=10s"1
~ 0.8F
L]
é; ?- 50 C .“’ 50 C
S & 0.8
5F =
A AAAMAMAARARAAARAAMAMAS A AAMA. G() T 0: 4 Rpsnrtrsatrmasss s ssmiissstammasirmitiins 60 C
3k 70 C 70 C
PN () 0. 3 PO AN oA 80
1L 1 1 Ml I 190 C o 1 Faiaiiabblin 1 1 .‘JQUC
0 50 100 150 200 250 300 0 50 100 150 200 250 300
tis t/s

Fig.2 The dependence of shear stress(A) and viscosity( B) on time at different

temperatures under transient state conditions of ionic liquid 2b
2.3.3 HARHATA FEARNIT, LIERRIXNRRERR ¢ | BIFEIR G 6" ARG v~ B Ak
JERAE L. MRS At MAEEN 0.1 ~ 10 rad/s, AR I8 1 Pa, R 40 ~90 C.
I T2 PRI ARG BERAR, AHAER S G/ I C 28 AR A R BT L, T D B 3 i il AR
b AEP 3 Y, B TR R E R BORERE B ¢ (LR A S L RO ST K, FLBIGL I T
TR, S5 R RE AL ol 88 IO A A e (A P T A i o o A1

(A) (B) —a 40 C
1F 10k —-=— 50 C
—— 60 C
—— 70 C
- ’S
& C v ] |wm—e—e—= - = = —u
D 0.1 C 4 A A I N
C S s ===l
(C: 0.1F —+80C
c —— 90 C
0. 01 . .
0.1 1 0.1 1
w/(rad + s71) w/(rad + s71)
Fig.3 The dependence of G"(A) and ” (B) on w at different temperatures under dynamic state conditions of 2b
5 £ X W
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Synthesis and Characterization of New Cyno-group Functionalized
Ionic Liquids and Their Rheological Properties

GONG Sheng-Min', MA Hong-Yang', WAN Xin-Hua'", ZHAO Yong-Feng', HE Ji-Yu”, ZHOU Qi-Feng'
(1. Department of Polymer Science & Engineering, Key Laboratory of Polymer Chemistry & Physics of Ministry of
Education, College of Chemisiry & Molecular Engineering, Peking University, Beijing 100871 China;

2. College of Material Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract A series of cyno-group functionalized ionic liquids were synthesized and characterized by 'H NMR
and elemental analysis. The density, melting point and solubility of the ionic liquids were affected by the
length of substituted group and the chemical structures of anions. The rheological properties of the ionic liquids
under steady, transient and dynamic state were studied with a rheometer over a wide range of temperature and
frequencies. It was found that the ionic liquids studied could be considered as Newtonian fluids. Arrhenius e-
quation was employed to describe the relationship between the viscosity and the temperature. The viscous flow
activation energy of the ionic liquids calculated was changed regularly with the length change of alkyl substitu-
ent. Under transient state condition, the shear stress and viscosity of the ionic liquid 1-butyl-3-(B-propaneni-
trile) imidazolium hexafluorophosphate, as an example, kept constant with the change of time while the shear
speed was fixed. However, a decreasing trend was observed when the temperature was increased. The dynam-
ic rheological properties of this ionic liquid were also studied. The complex viscosity and loss modulus were al-
so decreased with increasing temperature.

Keywords Functionalized ionic liquid; Cyno group; Newtonian fluid; Rheological property
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