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ABSTRACT. In this study. open tubular capillary columns tor ion chromatography were developed to ana-
Ivze trace amount of 1ons i samples. When small LD. capillary columns are used in ion chromatography. the
tvpical tlow rate of the mobile phase 1s 1 - 10 uL:min and the typical column length is 1.0 -5.0 m. The capillan
columms were made vsimg tused silica capillan{(l.D.: 30 um) and DMEOHA latex particles. The new con-
ductivity cell and suppressor were also developed and made tor capillany columin ion chromatography. When
several anions(fluonde. nitrite. nitrate. chlorate. phosphate. sulfate) were analvzed using these capillany col-
umns. reproducible and good chromatograms were oblained.
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Fig. 1. SEM images of an inside open wbular capillary column.
(a) belore. (b} aller a coating of DMEOHA latex particles.
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Fig. 2. Schemalic diagram of the Nalion suppressor.
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Fig. 3. Schematic diagram of the micro-volume conductivity
cell.
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Fig. 4. The overall ion chromatographic svstem using the capillanc column. suppressor and conductivity cell,
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Fig 3. Clwomatograms of the anion mixtures with different
flow rates. Peak 1) fluoride. 2) nitnte, 3) chlorate. Conditioms:
cluent=10 mM NaOIL colunmn lengths—1.0 m temperature—
A0°C. (AYO.T7 plmin, (B3) 1.0 pLimn.
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Fig. 6. Chromatograms ot the anion mixtures with different
low rates. Peak 1) tluoride, 2) nitrite, 3) chlorate, Conditions:
eluent—10 mM NaOt L colunmn lengths=3.53 m emperature—
304C. (A)Y 3.0 pL/min, (B) 3.0 pLinmin.
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Fig. 7. Chromatograms of the anion mixtures using diflerent
eluents. Peak 1) Nuonde, 2) mitrite, 3} chlorate. Conditions:

low rate=3.0 pLémin. column lengths—3.5 m emperature—
30°C, (A) 10mM NaOH, (B) 50 mM NaOH.
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tig. 8. Chromatograms ol the anion mixtures with diflerent
temperatures. Peak 1) fluoride. 2) nitrite. 3) chlorate, Con-
ditions: ¢luent=50 mM NaOH. column lengths=3.3 m flow
rates=5.0 pl/min. (A) 30°C. (B) 30°C.
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#1g. 9. Chromatograms ot a anion mixturc using ncwly
developed open tubular capillary column{column length:
3.5, Peak 1)y tluoride. 2} nitrite. 3) nitrate. 4) chlorate. 5)
phosphate. 6) sultate. Conditions: cluent=50 mM. tlow rates
=50l /min temperaute=350°C.

Tuhie 1. Analytical results ot retention times of fluoride, nitrite,
nitrate. chlorate using newly developed packed capillary col-
umn tor micro-column 1C

Sample ion Retention time min*£$0" RSI(%)
Fluoride 6.7500.09 .33
Nitrite 8.21L0.15 1.58
Nitrate 9.48+0.12 1.27
Chlorate 10.8£0.135 1.62
Phosphate 11,9019 1.60
Sultate 13.6£0.21 1.54

*mean value ot five independent replicates(n=3). expressed in
min. "SD. standard deviation. <RSD. relative standard devia-
tion
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