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PF, F~ Cl” Br~
IC Dionex IonPac AS22 250 mm x4 mm
70:30 1.0 mL/min Dionex DS6 F~ CI" Br~ PF,
0.5 ~50 wg/L 10 ~200 pg/L 10 ~200 pg/L 0.9 ~45 mg/L 0.999 9
0.9998 0.9999 0.9998 94.5% ~100. 5% 0.63% ~1.03%
3 0.5 wg/L 2.0 pg/L 5.0 pg/L 0.9 mg/L
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Simultaneous determination of hexafluorophosphate and
other trace impurity anions in ionic liquids
by ion chromatography

HU Zhongyang®~ PAN Guangwen YE Mingli
Shanghai Laboratory of Application and Research Center Dionex China Limited Shanghai 201203 China

Abstract A method was developed for the simultaneous determination of hexafluorophosphate
and other trace impurity anions in ionic liquids by ion chromatography IC . The sample was
diluted with 70% v/v acetonitrile filtrated by 0. 22 pm nylon filter membrane and then ana-
lyzed by IC. The analytical column was Dionex IonPac AS22 250 mm x4 mm  carbonate-ace-
tonitrile 70:30 v/v was used as the eluent at a flow rate of 1. 0 mL/min. The detection was
performed by a Dionex DS6 conductivity detector. The quantitive analysis of external standard
calibration curves was used. The linear ranges of the method for F~ Cl~ Br~ and PF, were
0.5-50 pg/L r=0.9999 10-200 wg/L 7r=0.9998 10-200 pg/L r=0.9999 and0.9
-45 mg/L r=0.9998 respectively. The average recoveries were 94. 5% - 100. 5% with the
relative standard deviations of 0. 63% - 1. 03%. The detection limits S/N =3 were 0.5 pg/L
2.0 ng/L 5.0 pg/L and 0.9 mg/L for F~ Cl° Br  and PF, respectively. The method has
been applied to determine hexafluorophosphate and other trace impurity anions in ionic liquids
with satisfactory results.
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PF, 7 mL 70%
1.0 mL 25
mL 0.22 pm
811

1.4

BF, 2o 4.5 mmol/L Na,CO, 1.4
mmol/L NaHCO, - 70: 30
1.0 mL/min
25 pL
2
2.1

1.1
Dionex ICS-1500
DS6 Chromeleon
Dionex IonPac AS22
IonPac AG22

250 mm x 4 mm
50 mm x4 mm AMMS-II

0.22 pm
F~ ClI- Br~ 1 000 mg/L
PF, >99. 0%
Merck 18.2 MQ- cm
1.2
1 000 mg/L F~ Cl° Br~
70% 10
mg/L 900 mg/L PF,

10 mg/LF~ Cl- Br~
500.0 pL 10.0 mL 5.0 mL  PF,

5.0 mL 100 mL 70%
F~ ClI° Br-
PF, 50.0 wg/L 1.0 mg/L 0.5
mg/L 45.0 mg/L 70%
1 4 C
1
Table 1 Concentrations of ions in mixed standard solutions
Contents/ mg/L
No.
F- Cl- Br- PF,
1 1.0x10°2 0.2 0.1 9.0
2 5.0x10 73 0.1 5.0 x10 2 4.5
3 2.5x107? 5.0x1072 2.5 x10 72 2.2
4 1.0x1073 2.0x107? 1.0x10°? 0.9
5 5.0x107* 1.0x10°2 5.0x10 73 0.4
1.3
0.1000 g 100

Dionex IonPac AS22
4.5 mmol/L Na,CO, 1.4

mmol/L NaHCO, F-
Cl- Br~ PF, PF, 40
min

PF,

10% 20%  30%
PF,
4.5
mmol/L Na,CO, 1.4 mmol/L NaHCO,
30% 1 mL/min F-
Cl- Br PF,

3.7 min 5.0 min 6.5 min 18. 6 min
1 1
4
F~ Cl- Br- NO, PO; SO;-
1.0 mg/L
“1.47
2 NO, PO;~ SO}~

4.5 mmol/L Na,CO, 1.4 mmol/L NaH-

co, - 70:30
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2.3
8 _ _ _ _
! ! F~ ClI° Br~ PF,
ol F~ C1I° Br~ PF, 50.0
pg/L 1.0 mg/L 0.5 mg/L 45.0 mg/L “ 1.4”
g4 8
4
j 3 3
2r 2 i\
N i RSD 3%
bt 3 A
AU R
(i - , 3 n=8
0 5 10 15 20 25 Table 3 Repeatabilities of the method n =8
t/min RSD/%
Ion
1 retention time peak area peak height
Fig. 1 Chromatogram of the mixed standard solution F- 0.39 2.60 0.44
1. F~ 0.05mg/L 2. Cl- 1.0 mg/L. 3. Br~ 0.5 cr- 0.67 1.18 0.54
mg/L 4. PF, 45.0 mg/L . Br~ 0.73 1.56 0.72
PF, 0.32 0.34 0.9%4
10
1 2.4
ST 0.1000 g
6L F~ ClI- Br- PF, “ 1.3
- “ 147
3y,
4
4
2t 5 94.5% ~100. 5%
[ :l ﬁ 34 56
s JUA A A 4 n=17
E— —— — ~ Table 4 Recoveries of ions from ionic
v > 1V 15 ZU 2
liquid sample n =7
I Original/ Added/ Found/ Recovery/  RSD/
on
26 pe/L pe/L pe/L % %
I‘jlg. 2 flhromat(}gram offi commo: anions N F- 3.6 20.0 28.7 100.5 0.95
1. F~ 2. Cl” 3. Br~ 4. NO; 5. PO}" 6. SO2". - 142 150 2.0 08,7 0.63
Br~ 79.9 90.0 168.8 98.8 0.93
2.2 PF¢ 24.8° 20.0° 43.7° 94.5 1.03
F~ Cl° Br~ PF, + mg/L.
l. 4 2- 5
Y X pg/L « 137
F~ CI™ Br PF, 0.5 ~50 “ 47
pg/L 10 ~200 pg/L 10 ~200 pg/L 0.9 ~45 mg/L 58. 4%
2 F 0.00517% F~ 0.0419% Cl-
CI" Br PF, 3 0.053 0% Br- 3
0.5 wg/L 2.0 pg/L 5.0 pg/L 0.9
2.0
mg/L i
I5C i
2 LOD S/N=3 i
1
Table 2 Detection limits LOD S/N =3 and regression 1.0 | l 4
equations of the determined ions %) [ !! ‘nl
i . Linear 0ok “ 2 /\
Regression Correlation LOD/ L oy I
Ton i . range/ b i /A
equation coefficient wg/L 0.0 =7 A —
he/L |
F~  ¥Y=0.0198X -0.0043 0.9999 0.5 -50 0.5 o5t b v IR S SR
Cl~ Y =0.0115X -0.0024 0.9998 10 - 200 2.0 Y > Y > =Y =
Br- Y =0.0001X -0.0003 0. 9999 10 - 200 5.0 {/min
PF, Y =0.0270X* -0.0137 0.9998 0.9 -45" 0.9 3

Y peak area X mass concentration of analyte wg/L.
* mg/L.

Fig. 3 Chromatogram of the ionic liquid sample
1. F~ 2. C1© 3. Br~ 4. PF¢.
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