2010 7 & 1% Vol. 28 No. 7
July 2010 Chinese Journal of Chromatography 708 ~711

DOI 10.3724/SP. J. 1123.2010. 00708

- CF,CO0~ BF, -
F~ Cl° Br~ Shim-pack IC-A3 +
+ +
1.2 mmol/L
45 C 1. 0 mL/min 5
3 0.01 ~0.50 mg/L n=>5
0.2% 1.2% 98.0% ~
103.2%
0658 A 1000-8713 2010 07-0708-04

Abstract A method was developed for the simultaneous determination of trifluoroacetate tet-

rafluoroborate and halide ions F~ Cl° Br~ by ion chromatography with direct conductivity
detection. The chromatographic separation was performed on a Shim-pack IC-A3 anion-ex-
change column with potassium biphthalate phthalic acid + tris hydroxymethyl -aminometh-
ane and p-hydroxybenzoic acid + tris hydroxymethyl -aminomethane + boric acid as eluent

separately. The effects of the nature of eluent eluent concentration acetonitrile concentration
and column temperature on the separation and the retention factors of the anions were investiga-
ted. The optimized chromatographic conditions for the determination of the anions were as fol-
lows 1.2 mmol/L potassium biphthalate as eluent a column temperature of 45 C and a flow
rate of 1.0 mL/min. Under the optimal conditions the anions were baseline separated. Moreo-
ver the symmetries of peaks were better. The limits of detection S/N =3 for the anions were
in the range of 0. 01 - 0. 50 mg/L. The relative standard deviations RSDs of the chromatograph-
ic retention time and peak area for the anions were not more than 0.2% and 1.2% n =5 re-
spectively. The method has been applied to the determination of trifluoroacetate tetrafluorobo-
rate and halide ions in ionic liquids. The spiked recoveries of the anions were from 98.0% to
103.2%. The method is simple accurate and reliable and has better practicability.
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Shim-pack IC-A3
150 mm x4.6 mm 5 pm
1.2 mmol/L
1.0 mL/min 45 C
CF,CO0 "~ BF, " F- 20 wL
Cl™ Br~ LC Solution Ver 1.1
. ) T 2
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0 10 1.0 mmol/L 2.5
" BF, - mmol/L +2.4 mmol/L
- 12 6.0 mmol/L +2.4 mmol/L
13 PF, - +37.5 mmol/L
3 F~ Cl° Br~ CF,COO"
BF,” PF, 6
F~ Cl- Br- 1.0 mL/min 40 C
- 3 PF,~ Br-
CF,CO0 -
3
2.5 mmol/L + 2.4 mmol/L
Br- CF,COO"
1 Br-
1.1 CF,CO0 " 3 1.0
LC-20A mmol/L
CDD-10A vp LC-20AD sp
CTO-20AC SIL-20A
SCL-10A vp Simplicity 2.2
Millipore DOA-P504-BN 40 C 1.0
IDEX PHSF-3F pH mL/min
0.22 pm Automatic 0.6 0.8 1.0 1.2 1.4 mmol/L
Science F~ C1° Br- CF,COO" BF, 5
1
1
5
18.2 MQ: cm 1.2 mmol/L 5
0.22 pm
15 min 1.2 mmol/L Br- CF,COO0"
1 000 mg/L 2.3
1.0 mL/min 40 C
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Fig. 1 Relationship curves between retention factors
of ions and eluent concentrations
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Table 1 Linear regression data for the plots of In k vs.
1/T x10°K~! of anions with 1.2 mmol/L po-

tassium biphthalate as eluent ' '* *

Slope Intercept Correlation
Analyte _
-AH/R AS/R +1n ¢ coefficient r
Br- 0.7231 -0.2335 0.9992
CF,CO0 "~ -0.1085 2.5476 0.9880
BF, ~ 1.1901 -1.0837 0.9990

#* The van’ t Hoff Equation In k = - AH/ RT + AS/R +
In ¢ where k is the retention factor 7 is the temperature
K AH is the enthalpy change for the exchange reaction
AS is the corresponding entropy change R is the universal
gas constant and ¢ is the column phase-ratio.
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Fig. 2 Chromatogram of a mixed solution of
five anion standards
Chromatographic conditions column Shim-pack IC-A3 150
mm x 4.6 mm 5Spm eluent 1.2 mmol/L potassium biph-
thalate flow rate 1.0 mL/min column temperature 45 C
injection volume 20 pL detection direct conductivity detec-

tion.
Peaks 1. F~ 5.0 mg/L 2. CI7 5.0 mg/L 3. Br~
10.0 mg/L 4. CF,COO0~ 30.0 mg/L 5. BF,” 20.0

mg/L  SP. system peak.
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x mg/L 3
S/N =3
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RSD, RSD, 5 mg/L CF,CO0°~ 30.0 mg/L BF,” 20.0
F~ 5.0 mg/L Cl° 50 mg/L Br 10.0 mg/L 2
2 5 S/N =3 RSD n =5

Table 2 Linear regression equations limits of detection LOD S/N =3 and relative standard deviations of

retention times RSD, and peak areas RSD, n =5 of5 anions
Ton Linear regression equation r LOD/ mg/L Linear range/ mg/L RSD,/% / RSD /%
F- y =3771.4x +843.98 0.9999 0.01 0.1-50 0.01/0.3
Cl- Yy =3132.2x +2460.2 0.9996 0.02 0.1-50 0.06/0.4
Br~ y=1394.92 -238.8 0.9999 0.11 0.5 -100 0.1/1.2
CF;CO0O "~ y =272.78x - 16.814 0.9998 0.50 1.5 -100 0.1/0.6
BF, - Yy =972.92x -427.12 0.9999 0.40 1.0 -100 0.2/0.7
y peak area x mass concentration mg/L.
2.7
3
- -3
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g 100 mL 3.50 mL F~ Cl°
50 mL 0.22 pm Br-
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