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Analysis of Anions by Indirect Photometric Detection (I)

Man Ki Park, Bak-Kwang Kim, Jeong Hill Park, Kyoung Ho Kim,*
Mi Yung Lee and Jae Eun Jung
College of Pharmacy, Seoul National University, Seoul 151-742, Korea
*College of Pharmacy, Kangwon National University, Chuncheon 200-701, Korea

Abstract— An ion chromatographic method based on indirect photometric detection of UV trans-
parent anions was developed. Separation of anion was accomplished on strong anion exchange colurnn
(Waters SAX) using UV detector at 254 nm. Among examined UV-active additives (Dns-H, Dns-glu, Dns-
ser, Dns-val), Dns-glu showed the highest sensitivity. Studies on the effects of the pH and ionic strength of
eluent revealed that the increase of pH and ionic strength of the eluent decreased capacity factor. The best
eluent for the separation of acetate, fluoride, chloride, nitrate and bromide was 1 x 10-4M Dns-gluin 5 mM
phosphate buffer (pH 6.30). The detection limit of chloride ion was 2.1 ng in this condition.

Keywords (1 Ion chromatography, Analysis of anions, Indirect photometric detection, Dns-amino acid.
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Fig. 1—~Principle of indirect photometric deterction.
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Table I — Analysis of Anions by IC/Indirect Photometric
Detection (I)-Effect of additive

Table II1— Analysis of Anions by 1C/Indirect Photomet-
ric Detection (IV)-Effect of pH of the eluent

Additive =~ Dns-H®*  Dnsglu® Dns-ser® Dns-vald pH 4.45 5.50 6.34
Analyte k «a k « k «a k a Analyte k o k a k o
Acetate  0.97 0.50 0.63 0.56 Acetate - 1.29 0.20
Formate 0.99 1.02 052 1.04 095 1.50 0.59 1.05 Formate  2.03 - 171 1.32 0.20 1.00
Todate 097 1.02 0.52 1.00 0.88 1.09 0.69 1.18 Todate 263 125 094 182 020 100
Fluoride 157 1.62 0.83 1.58 1.27 144 0.95 1.37 Fluoride - - 135 144 040 1.25
Nitrite 153 1.03 096 1.16 2.10 165 148 156 Nitrite 2.59 - 171 126 050 1.256
Chloride 153 1.00 1.00 1.05 2.22 1.06 1.51 1.02 Chloride 259 1.00 135 127 050 1.00
Nitrate 200 131 135 135 2.05 1.09 212 1.40 Nitrate 288 111 171 126 055 1.10
Azide 197 1.01 130 103 - - 214 101 Azide 1.31 217 - - 0.55 1.00
Bromide 247 125 170 130 - - 266 125 Bromide 325 248 2.06 - 100 1.82

(k: capacity factor, a: selectivity factor)

21x10-4M Dns-H in 5 mM phosphate buffer, pH 5.92
® 1x10-4 M Dns-glu in 5 mM phosphate buffer, pH 6.30
¢ 1x10-4 M Dns-ser in 5 mM phosphate buffer, pH 6.25
4 1x10-4 M Dns-val in 5 mM phosphate buffer, pH 6.30

Table II— Analysis of Anions by IC/Indirect. Photomet-
ric Detection (II)-Effect of ionic strength of

eluent

Phosphate conc. 0.5 mM 5 mM 10 mM
Analyte k a k o k @
Acetate 1.04 0.61 0.20
Formate 1.22 117 071 1.15 0.20 1.00
Todate 1.13 1.08 0.66 1.08 0.20 1.00
Fluoride 1.65 1.46 0.98 1.49 040 2.00
Nitrite 2:65 161 153 156 050 1.25
Chloride 261 102 149 1.03 050 1.00
Nitrate 4.04 1556 232 1.56 0.55 1.10
Azide 4.00 101 - - 055 1.00
Bromide 474 118 292 - 1.00 1.82

(k: capacity factor, a: selectivity factor)
1x10-4M Dns-glu in 5mM phosphate buffer
(pH 6.28 ~6.31)

capacity factor % selectivity factor & ZA}gk
Az}, BE Fol &g oA 4] 1.2m//min
of4] 25% olulo] -2%5l9)7, Dns-glu, Dns-val
& A7 ol Al Fole] FErt F3sltt
(Table 1).

UV #4474 5 Dns-gluol o8| z+2+ pH
6.30~6.36 W1l 4] phosphate °]- &%= ® 3}l o}

Vol. 34, No. 3, 1990

(k: capacity factor, a : selectivity factor)
1x10-4 M Dns-glu in 1-10 mM phosphate buffer in the
range of pH 4.45~6.34

Table IV —Detection limit of analytes using Dns-H, Dns-
glu, Dns-ser, Dns-val as additive of eluent (ng)

Additive Dns-H¢  Dns-glu® Dnsserc Dns-vald
Analyte

Acetate 298.8 4.5 11.3 52.5
Formate 101.1 24 17.3 170.4
Iodate 232.5 8.4 34.2 126.6
Fluoride 172.6 4.2 - 43.5
Nitrite 162.7 3.0 1.8 31.5
Chloride 102.0 2.1 2.2 25.5
Nitrate 304.5 4.2 - 11.4
Azide 1775.1 3.6 - 11.7
Bromide 273.6 16.8 - -

21x10-4 M Dns-H in 5 mM phosphate buffer, pH 5.92
b 1x10-4 M Dns-glu in 5 mM phosphate buffer, pH 6.30
¢ 1x10-4 M Dns-ser in 5 mM phosphate buffer, pH 6.25
@1%10-4M Dns-val in 5 mM phosphate butfer, pH 6.30

=
T

capacity factor & #3}-5 2R A3, o]
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g, ojFAkel pH wsle] whE 7+ gojie]
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Flg 2—Chromtogram of anion mixture.
Eluent: 1x10-4 M Dns-glu in 5 mM phosphate
buffer (pH= 6.30).
Flow rate: 1.2 mi/min
Detector: UV-254 nm
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Fig. 3—Calibration curve of chloride ion (R= 0.998).
Eluent: 1x10-4 M Dns-glu in 5 mM phosphate
buffer (pH= 6.30).
Flow rate: 1.2 ml/min
Detector: UV-254 nm
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o] AE3AZ} 7 ok
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A

714 A Aoz vehdth, Fig.2& o 2744
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of EgLAE FEAEY ZEvtEaderd, =
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mM ol A &AL 243 A3, ARAs r=0.998
%

2 22 AL BH3: o] uf¢ chloride °l-&4
A& A E 2.1ng °l e} (Fig. 3).
g =2

1. 1X10*M Dns-glu-& #7138 5mM phos-
phate buffer (pH 6.3)7} $ol-&¢] 2], %ol A
Aol o] 5AYE Falsioict,

2. o] FA] o] x7Est Figel wel Folol
3 capacity factor 7} 74k,

3. °l&Ae] pH 7} F7tedel wteh Sol&ol gt
capacity factor 7} 43kl '

4, 7L AaAlS r=0.998 2 £& =/
Bgow, AZdA+E chloride ©]-2¢] 7% 2.1ng
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