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( 150025)
- (F~ -
Br~ NO, S0;7) . Shim-pack 1C-A3 -
) - - )
1.2 mmol/L 30 C 1.0 mL/mins 7
. (S/N=3) 0.02~1.88 mg/L
(n=5) 0.17%  2.05%.
97.0% ~102.8%
1
1~4
o ( CF;S0;) ( BF,) o
. 5 _ 67
. _ 8 _ 9
10 BF4— : _ 11 _
2 PF, o o
(F~
Cl~ Br~ NO;, S0;7) -
2
2.1
LC20A ( ) CDDH0A vp LC20AD sp
CTO=20AC SIL20A SCL40Avp ; Simplicity (
Millipore ) ; DOAP504-BN ( IDEX ) ; PHSF3F  pH (
);0.22 um ( Automatic Science ) o
KNO, ; NaCl ; ( )
NaF NaBr Na,SO, NaBF, o
( 18.2 MQ * cm) o
0.22 pm 15 min o 1000 mg/L
20100449 ;2010-06-07
( No. B200909) ( No. 11541088)
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2.2
: Shim—-pack 1C-A3 (150 mm x 4.6 mmi.d. 5 pm )
: :1.2 mmol/L X :1.0 mL/min; 130 C;
120 pL; : ; : LC Solution Ver 1.1
3
3.1
6. 0 mmol/L 2.4 mmol/L.  ( ) 37.5 mmol /L,
2.5 mmol /L 2.4 mmol /L. ( ) 1.2 mmol/L
1.0 mL/min 30 C 3 7 (F~ ClI° Br~ NO; SO;” CF,S0;
BF,) o 6. 0 mmol/L 2.4 mmol/L  (
37.5 mmol /L SO;”  BF, CF,S0; ;
2.5 mmol/L 2.4 mmol /L ( ) SO;~  BF;
© 1.2 mmol/L 7 o
3.2
30 C 1.0 mL/min 0.8 1.0 1.2 1.4 1.6 mmol/L
7 o 7 lgk( &
) lgC(C mmol /L) ( Do
( ) 0 1
7 o
SO;” o 1.2 mmol/L
7 7
R 1.2 mmol/L,
1 lgk  1gE
Table 1  Linear regression data for plot of lgk vs. lgE using potassium biphthalate eluent
Analyte Linear regression cquation coreion, | Analyte Linear regression cquation o,
F- lgk = —0.6948 1gC +0.4236 0.9961 BF; lgk = —0.7896 1gC + 1.2822 0.9981
- Igk = —0.7271 1gC +0.7298 0.9963 S02- Igh = —1.3255 1gC +1.4274 0.9947
Br- lgk = —0.7464 15C +0.9752 0.9971 CF,S0; lgk = —0.7992 1sC +1.4617 0.9968
NOs Igk = =0.7596 1gC +1.0671 0.9971
k: ( Retention factors) ; C: ( Eluent concentrations) mmol/Ls
3.3
1.2 mmol/L 1.0 mL/min 25 30
35 40 45 50 C 7 o
. Ink= -~ AH/RT +AS/R + Indp "™ (k T AH AS
R ® ) o
2. 2 Br~ NO, BF, SO0;" CF,50; Br~
NO; BF,  CF,SO; (
) ;805" S0;” (
) o 25 30C 7 ;
SO;~  CF,S0; o 30 ¢ CF,S0;
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25 C. 30 C»
1.2 mmol/L 30 C
1.0 mL/min. 7 1. 1
35 min o
2 1.2 mmol /L Ink  1/7( x10°K™")
Table 2 Linear regression data for plot of Ink vs. 1/T( x10°K™") of anions with 1.2 mmol/L potassium biphthalate eluent
Analyte Linear regression equation Correlation Analyte Linear regression equation Correlation
¥ 8 qa coefficient( r) y & ! coefficient( r)
Br~ Ink =0.4339 (1/T) +0.6696 0.9675 S03- Ink = -0.3492 (1/T) +4.1877 0.9551
NO5y Ink =0.624 (1/T) +0.2558 0.9868 CF;S05 Ink =0.5372 (1/T) +1.4519 0.9753
BF; Ink = 1. 0806 (1/T) -0.7611 0.9915
F~ Cl° ( There are no the linear regression data

of F~ and Cl~ in the table because their retention time are basically unchanging with increscent temperature. ) o

1.00p 41 1 7
0750 Fig.1 Chromatogram of a standard mixture of seven anions
E (Peaks): 1. F~ (5.0 mg/L); 2. C1~ (5.0 mg/L); 3. Br-
e
3 %% (10.0 mg/L); 4. NO; (10.0 mg/L); 5. BF; (20.0 mg/L);
] r
% 0.250 6. SO37(20.0 mg/L); 7. CF;S05 (50.0 mg/L); sp.
~ 0 00:_ ( System peak) ( Column) : Shim-pack IC-A3( 150 mm x
E 4.6 mmi.d.) ; ( Eluent) : 1.2 mmol/L
Fl sp sp
—0.25g ) ) ) . , ( Potassium biphthalate) ; ( Flow rate) : 1. 0 mL/min;
0 10 20 30 40 50 .
(-1 7] Retention time/min ( Column temperature) : 30 °C; ( Inject volume) : 20 uL;
( Detection) : ( Direct conductivity detection) o
3.4
7 ( ) (mg/L)
3 . (RSD, RSD))
5 F~(5.0 mg/L) Cl~(5.0 mg/L) Br (10.0 mg/I) NO;(10.0 mg/l) BF(20.0
mg/L) SO; (20.0 mg/L) CF,S0; (50.0 mg/L) o
3. 3 o
3
Table 3  Linear regression equation limits of detection ( LOD) and relative standard deviation ( RSD) for anions
RSD RSD
I Linear range Li . . Correlation LOD RSD of retention  RSD of peak area
on (mg/L) near regression equation coefficient( r) (S/N=3 mg/L) time(% n=5) (% n=5)
F- 0.1~50 y =2873.7x +1175.8 0.9999 0.02 0.01 0.38
Cl- 0.1~50 y =2647. 8x +1322 0.9998 0.02 0.02 0.26
Br~ 0.5 ~100 y =1152x +529.08 0.9999 0.14 0.04 0.17
NO; 0.5 ~100 y =1373.9x +82.419 0.9999 0.13 0.09 0.05
BF, 1.0 ~100 y =831.35x -13.018 0.9999 0.40 0.17 0.69
503~ 1.0 ~100 y =1456. 2x +335. 64 0.9999 0.30 0.04 0.81
CF;S0; 2.5 ~100 y =158.33x —10. 895 0.9999 1.88 0.15 2.05
y: ( Area) ; = ( Concentration) : mg/L.
3.5
N- . 0.1859 g
100 mL 3 mL 50 mL 0.22 pm o
2. N- CF,S0;  Br .
4, 4 5 3.0% .

F~ Cl° Br~ NO; SO0;°
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CF,S0;  BF; .
n 02
2 01 2 ’
] |
2 00 N - N
g \/ ig.2  Chromatogram of ionic liquid sample
= —0.1
B —02 4 ( Peaks): 1. Br™; 2. CF;S0; ; sp. ( system peak) o
'E _0.3 e X ) 1( Chromatographic conditions are the same as in Fig. 1)
0 10 20 30 40 50

{4 i ] Retention time/min

4

Table 4  Analytical results and recoveries of anions found in ionic liquid

Ton Original (fr‘ndgd/‘}“) ( ‘;:g“/“]d) RE‘(’OZV)B’Y (% o 5) lﬁr?;;?)éﬁﬂi (% o 5)
F- - 2.5 2.46 98.4 1.4 - -
Cl~ - 2.5 2.45 98.0 2.0 - -
Br~ 0.28 5.0 5.13 97.0 2.3 0.25 1.5
NO;y - 5.0 5.14 102.8 2.2 - -
BF, - 10.0 10.03 100.3 1.3 - -
S0%- - 10.0 10.12 101.2 1.3 - -
CF;S0;5 55.4 25.0 80.40 100.1 2.5 49.7 1.4
“- ( No detected) o
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Simultaneous Determination of Trifluoromethanesulfonate
Tetrafluoroborate and Common Inorganic Anions
by Ion Chromatography

LI Si-Wen YU Hong" ZHANG Xin
( College of Chemistry and Chemical Engineering Harbin Normal University Harbin 150025)

Abstract A method was developed for the determination of trifluoromethanesulfonate tetrafluoroborate and
common inorganic anions by ion chromatography with direct conductivity detection. Chromatographic separa—
tion was performed on a Shim-pack IC-A3 anion exchange column using p-hydroxybenzoic acid + tris
( hydroxymethyl) -aminomethane + boric acid phthalic acid + tris ( hydroxymethyl) -aminomethane and
potassium biphthalate as eluent respectively. The effects of the types of eluent eluent concentration and
column temperature on separation and retention of the anions were investigated. The optimized chromatograph—
ic conditions for the determination of the anions were as follows: 1.2 mmol/L potassium biphthalate as eluent

column temperature of 30 °C and flow rate of 1.0 mL/min. Under these conditions the anions were in base—
line separation. Moreover the symmetry of peaks was better. Detection limit ( S/N =3) for the anions was in
range of 0.02 — 1. 88 mg/L. The relative standard deviations ( RSD) of the chromatographic retention time
and peak areas for the anions were not more than 0.17% and 2.05% ( n =5) respectively. The method has
been applied to the determination of trifluoroacetate tetrafluoroborate and common anions in ionic liquids. The
recoveries of the anions after spiking were from 97.0 % to 102. 8 % . The method is simple accurate

reliable and practical.

Keywords Ion chromatography; Trifluoromethanesulfonate; Tetrafluoroborate; Inorganic anion; lonic liquid;

Conductivity detection
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