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Abstract

The method of simultaneous determination of ElI-, NO,~, Br-, NO;~, HPQ,;?~, SQ,> ions on trace level by IC using preliminary
concentration and water removal from concentrating column was proposed. Detection limits wete 105% for sample volume 10 ml
depending on the anion.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction Detection limits for chloride, nitrate and sulfate in article

[9], according to the authors, were on the 3% level.
Determination of anions on the trace level in ultrapure However, examination of chromatograms of the mixture of

water is of prime interest. Now ion chromatography (IC) is the anions in water on the level (8-70)1019%, given in

high selective, high sensitive and fast method of anion con- the article shows that the presented data are not agreed with

tent determination in water. This method allows direct deter- those claimed at this level.

mination of anions in water on the level of 19to 10-4%, The purpose of this work was to investigate the possibil-

depending on anion, sample volume and instrunj&nb]. ity of simultaneous determination of - CI~, NO,~, Br—,

However, direct determination of anions in water by IC can- NOs~, HPQ;>~, SO;?~ in water on the ultratrace level by

not provide sensitivity necessary for ultrapure water analy- IC using preconcentration.

sis. Therefore, preliminary concentration on a concentrating

column is necessary.

Nowadays discrepancy of detection limits (£0to 2. Experimental part

10~ %) in various works is observef—8]. In these pub-

lications, the data on blank experiment using large sample 2.1. Instrumentation

volume injection were absent, and simultaneous determi-

nation of F, CI=, NO,~, Br, NO3~, HPQy?~, SQy¢~ The investigation was carried out on an ion chromato-

anions in water was not considered. Due to interferencesgraph “761 Compact IC” (Metrohm, Herisau, Switzerland)

with negative water peak, the obtained chromatograms werewith anion self-regenerating suppressor Metrohm Suppres-

unable to provide the accurate registering of fluoride and sor Module MSM Fig. 1) and conductivity detector. Separa-

chloride peaks. The attempt to decrease water dip interfer-tion of anions was carried out on a column “Star-lon-A300”

ence thanks to partial removal of water from concentrating (100 mm x 4.60 mm) (Phenomenex, Torrance, USA). A

column was performefb] but separation of water peak and “Metrosep A PCC 1 HC” column (18 mmx 4.0 mm) (Met-

F~ anion peak was not achieved. rohm, Herisau, Switzerland) was used for preconcentration.

The sample loop of 2l volume was used in our work.

Sample injection of anion mixtures into the ion chromato-

* Corresponding author. Tels7-95-939-4318; fax:+7-95-939-4675.  graph was carried out using 5ml “Becton Dickinson” sy-
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Fig. 1. Connections at suppressor module “Metrohm Suppressor Module
MSM” (Metrohm). (1, 2, 3) Suppressor columns; (A) suppressor inlet
capillary for eluent; (B) suppressor outlet capillary for eluent; (C) suppres- 0.05
sor inlet capillary for HSOy; (D) suppressor outlet capillary for330y;
(E) suppressor inlet capillary for #D; (F) suppressor outlet capillary for ]
H.0. W ka5 67 8 9 w2318 mn
2.2. Chemicals
uS/cm
Respective salts (Merck, Darmstadt, Germany) were used
for preparation of anion standard solutions (concentration 0.8 2
range 5x 1073 to 5 x 1078%). Na&COsz and NaHCQ
(Merck, Darmstadt, Germany) were used for the prepa- 0.6 i 3
ration of eluent. Regenerating solution (20 mMp3Dy, 1 5
Boris Avogadro, Moscow, Russia) was prepared using high 0.4] 4 /\ ’
concentrated sulfuric acid. Deionized water with a specific \ p J\
resistance of 18.2 K2 cm from Milli-Q water purification \ \
system (Millipore, Bedford, USA) was used for preparation 0.2 WA —-
of all aqueous solutions. All standard solutions were stored ’]

in quartz glassware. Y S —
a g (B)f|2/3 4V567891011121314 min

3. Results uSlem
Various combinations of N&O3; and NaHCQ@ were 04- 2

tested as eluent (flow rate 0.5—1.5 ml/min). Detection limits

for the ions in case of injection of aqueous solution (20 1

sample loop) into the ion chromatograph were determined. 0.6

Optimum detection limits and separation of anions were

3

5 7
obtained using 3.6 MM NaHC{B.75mM NaCOs eluent 04 4 ‘
and 0.5ml/min flow rate. The dependence of peak height s
on anion concentration was linear through all concentra-
tion range (5x 1073 to 5 x 1075%). Detection limits 02

were 35 x 1077, 0.6 x 1076, 17 x 1076, 24 x 1075,

2.0 x 107 0.8 x 107> and 11 x 10°5%, for F-, CI-, e

NO,~, Br—, NOs~, HPQy?~, SQ4%~, respectively (sample ©1 23 45 67 89 1011121314

volume 20ul). Standard relative deviation was within 2_0% Fig. 2. Chromatogram obtained on injection of sample anions (elu-

(n = 3,P = 0.95). Example of the chromatogram, obtained ent 3.6mM NaHC@?3.75mM NaCOs;, 0.5ml/min flow rate). (A)

on injection of anion model solution is given kig. 2A. sample loop volume 2l: (1) fluoride (Q50 x 10-°%), (2) chloride
The possibility of preconcentration of anions using an (0.60x 10°°%), (3) nitrite (270 10-%), (4) bromide (058 x 10 9),

. . (5) nitrate (074 x 10°%), (6) phosphate (89 x 10°%), (7) sul-

|on-gxchange concentrating column _(ﬂmm X 4'0mm) . fate (11 x 1075%). (B) 10ml of sample anions using preconcentration

was investigated. It was connected to ion chromatograph in-ithout water eliminating from preconcentrating column: (1) fluoride

stead of the sample loop. (2.7 x 1078%), (2) chloride (06 x 107 7%), (3) nitrite (10 x 10~ 7%),
Content of chloride in deionized water was aboui R (4) bromide (08 x 10-7%), (5) nitrate (0 x 10~7%), (6) phosphate

10-7%. No peaks of the other anions in question were de- (12 1077%), (7) sulfate (® x 10~'%). (C) 10ml of sample anions

tected in deionized t the detecti limit | | using preconcentration and water eliminating from preconcentrating col-

€cted In delonized water on the detection imit leve (S.am- umn. The concentrations of all the anions were same as in (B).

ple volume 10 ml). Example of the chromatogram, obtained

on injection of 10 ml of water sample containing all the tar-

1
min
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get anions is given iifrig. 2B. It clearly shows that the wa-

323

level by ion chromatography using preconcentration and

ter dip interferes with peaks of fluoride and chloride. The water eliminating from preconcentrating column was in-
intermediate washing of concentrating column with eluent vestigated. Concentration detection limits for these anions
before sample injection into the analytical column for de- were 1079 to 10-8%, depending on anion (sample volume
creasing the water dip interference was investigated. Opti- 10 ml).

mum eluent volume was found to be 500 Example of the

chromatogram, obtained on successive injection of 10 ml of

water sample containing all the target anions and G06f
eluentis given irFig. 2C Under these conditions the reliable
determination of F and CI” was provided. Concentration
detection limits were 8 x 1072, 5.0 x 1078, 0.4 x 1078,
0.5x1078,0.6x1078,1.4x 108 and 03 x 10~8%, for F~,
Cl=, NO;~, Br—, NO3~, HPO;?~, SOy~ Detection limit
of chloride was confined by its content in deionized water.

4. Conclusion

The method of simultaneous determination of, EEl~,
NO,~, Br—, NO3~, HPQ42~, SO:?~ anions on the trace
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