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Development of Low-Viscosity Phosphonium Ionic Liquids
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Fig. 1 Structure of quaternary phosphonium cations.
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Fig. 2 Structures of ionic components of FSA-based phosphonium ionic liquids.

22 BT

FSARIR 2R = A A o R OBENV— ML, BEFOTFSA
BIRARZ Y B A F VRO RS LRk TH 5. Fig 3i2
IRENTVBEIZ N IFIVERRT A v ETAFMNTA REDk
B E D IHRARAR= NG 4 AR, ZFONI4 N
UK TT = VT B LIk > T BN B, FSAKIK R
= A4 F UHRIE,  TFSABIAR AR = A4 F ViR T

(1) Nucleophilic addition

N R2-Br

—

80°C, >3 h,
in toluene, N2
Yield 80-90 %
Trialkylphosphines

R1 = CzHs
R2 = C4Hg, CsH11
CH20CHs, CH2CH20OCH3s

y

T RFAInTzD,  FORRBUKMEI TV,
RN E R, Lizd> T, FSARURAFR= A4 F
VHHKIZOWTIE,  TFSARIK Z R =y A4 F ik L
RS, MUKIC X ZBRGHRECTHRE N T £ FRBIRA + > ObRrEas
nHETH 5.

R

|
Ri— Fl’+ —R:2

R
Phosphonium bromides

Br-

(2) lon exchange (metathesis)
KN(SO:F).

Room temp., in water

R
Ri—P* —R2 N(SOzF)~

R

FSA-based phosphonium
ionic liquids

Fig. 3 Synthetic route of FSA-based phosphonium ionic liquids.

——@ 4 CREATIVE Noll 2013



2.3 WML R B X oS E

INFE TSN TVLFSARLR AR = A A oF RO 4
OYEML AR, WIBT A TFSARA R R =T A A A+ Vo
ZNEWB L 723% Table UWIRY o WINOFSARIF A F =
DA A ABETS, ST HTFSARIARAR= Y LA F kL
SR E RS A SNz, Jhud, SRR AL F Vil

RO %2 Y B 7200 D—D DG L R DR TH 5o
2, P FA O, TFSAT =% v L ORIAKDETIE
FiRCTHEDIEAE S NI2DY,  FSAT =% ¥ L OfALEHET
FERTHIRE 22D, X D/INSWA T VRTA & b RE
thol

Table 1 Physicochemical properties of FSA-based phosphonium and the corresponding TFSA-based ionic liquids.

Tonic liquid Uk /T ng / gdccm'3 / n)l7fja s / mgecm'1 7/‘dCeCf
P2u-FSA 355.40 -16 1.26 62 45 313
P22 FSA 369.43 -35 1.24 70 3.0 309
Paz2aon-FSA 343.35 -14 1.32 29 89 310
Pazeon-FSA 357.38 -18 1.31 37 5.7 285
P222+-TFSA 45542 5

P2 TFSA 469.44 17 1.32 88 1.7 380
Paz2000p-TFSA 443.36 14 142 35 44 388
Paz2eon-TFSA 457.39 10 1.39 44 36 404

2 Formula weight. ® Melting point. © Density at 25 C . ¢ Viscosity at 25 C . ¢ Conductivity at 25 C .

T Thermal decomposition temperature (10 % weight loss).
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Fig. 4 Arrhenius plots of the conductivity for FSA-based phosphonium and the corresponding TEFSA-based ionic liquids.
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Fig. 6 Structures of ionic components of DCA-based phosphonium ionic liquids.
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Fig. 7 Synthetic route of DCA-based phosphonium ionic liquids.
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Table 2 Physicochemical properties of DCA-based phosphonium and the corresponding ammonium ionic liquids.

e . a Tmb d° d o° T ecf
lipaie Famis 150 /C / gcm® / IIIZPEI s / mS cm’ / SC
Pa22s-DCA 241.31 5 1.00 60 5.7 394
P22s-DCA 255.34 -12 0.99 72 4.0 393
P222s-DCA 29742 <-50 0.97 104 2.0 394
P222001-DCA 229.26 -11 1.06 29 12.8 278
Pa2201)-DCA 243.29 <50 1.05 39 8.2 244
Pua-DCA 283.39 6 0.96 167 12 387
Puus-DCA 381.58 <-50 0.95 245 0.45 389
Na225-DCA 238.37 -7 0.99 121 2.8 270
Nazzs-DCA 280.45 <-50 0.99 241 1.0 271
Naz2ao1-DCA 212.29 <50 1.05 42 8.2 154
Nuai-DCA 266.43 12 0.98 410 0.57 260

2 Formula weight. ® Melting point. © Density at 25 C . ¢ Viscosity at 25 C . ¢ Conductivity at 25 C .
T Thermal decomposition temperature (10 % weight loss).
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Fig. 8 Thermogravimetric traces of DCA-based phosphonium ionic liquids in comparison with those of the

corresponding ammonium ionic liquids under nitrogen atmosphere.
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