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Fig. 1 Dependence of detector responses for ortho-
phosphate and silicate ions upon wavelength

A color-forming reactant, 100 mM H,SO,/10 mM
NayMo0O,/0.05 mM malachite green/30% ethanol.
Lines—O : orthophosphate ion (0.2 mgL ' as P), @ :
silicate ion (2.0 mg L™ " as Si)

PEEK #F 2 — 7% W 7zh, KsaA v (EE¥6m) %
EOIUNER L BT Ao W TIE, N 0.25 mm @
Teflon®PTFE F 2 — 7 &z, AT 2IEEaI A Ve
L H1245C O T A EIBAPNCERE L7 B R O
BB ORIE, FNFN 04 KT 0.2mLmin ' & L7z

2:2 H ¥
REBIZBWTEH L7238, 3 XTHADEMSE RO b
DxEMWIz, ANV ) YRR A BROBEREERE LT,
ZFRZENHIROKE R ) > (1000 mg P L™
RO F- WA o A FREEHE (1000 mg Si L) %
BEAR L TR L7z &3S E o 8 OB B A
i, AR E KK E L CRAMKEE S E Milli-Q Labo
(Millipore ) THH L 7-8HK (>18MQem) ZEHL
7. BRUTTFVEBEFMNITLARYTI A MY =T,
ZNENIM B 5 mMKERE A by 7R e LT
L7z, A4 YEEREEDORR N T LSRRG 5
ELT, B, EVTT VB MUY AGBIR, T HA Db
) — VIR LY ) — VR EERES L TBMATES
L., WirC 2 BERIHE SR, fLE02um X > 7L ¥ 74 V%
— (DISMIC®-25,;» PTFE, Advantec #t) % H\WCiF@ L7z
bDER.

3 RREEH

3.1 BIEHREDER
OB E LT, 100 mM #EE/10 mM €Y 7F VRS
)Y AL/0.06mM~NTAA NT)—=2/30% =% ) —)

KAGAKU Vol. 58 (2009)

5000

-
o
>
=]

3000 |

2000 |

1000

Detector response / mAU-s

0 25 50 75
H»S04 concentration / mM

100 125 150

Fig. 2 Effect of H,SO, concentration in the reactant
on the detector responses for orthophosphate and sili-
cate ions

The other conditions are as in Fig. 1. Lines—O:

orthophosphate ion, @ : silicate ion
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Fig. 3 Effect of malachite green concentration in the
reactant on the detector responses for orthophosphate
and silicate ions

The other conditions are as in Fig. 1. Lines—O:
orthophosphate ion, @ : silicate ions
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Fig. 4 Effect of ethanol concentration in the reactant
on the detector responses for orthophosphate and sili-
cate ions

The other conditions are as in Fig. 1. Lines—O:

orthophosphate ion, @ : silicate ion
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Fig. 5 Typical chromatogram of orthophosphate and
silicate ions obtained using optimized analytical condi-
tions in (A) standard solution (200 pug P L' and 2000
ug Si L") and (B) river water sample (5 times diluted)

The other conditions are as in Fig. 1. Peaks—1:

orthophosphate ion, 2 : silicate ion
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The simultaneous determination of orthophosphate and silicate ions in river water was exam-
ined using ion-exclusion chromatography with spectrophotometric detection at 680 nm after
derivatization with molybdate and malachite green. In this study, optimization of the color-
forming reactant composition to form the ion association complex of heteropolyacids with mala-
chite green was examined. The optimum concentration of ethanol (30%) in the reactant accel-
erated the formation of the ion-association complex, resulting in high sensitivity for the detection
of ions. Using the optimized reactant containing 100 mM H,SO,/10 mM Na;MoO,/0.05 mM
malachite green/30% ethanol, the calibration curve of orthophosphate and silicate ions was lin-
ear in the range of 0~200 pg L™ ' as P and 0~ 2000 ug L' as Si with a good correlation coeffi-
cient of 0.998. The relative standard deviations of the peak areas and the retention time of
orthophosphate and silicate ions were between 0.5 and 3.2% for five repeated measurements.
The detection limits of orthophosphate and silicate ions were 0.3 and 2.5 ug L, respectively.
The detection limit for the orthophosphate ion was 5 to 10-times improved when compared with
those of previous studies using molybdenum-yellow or molybdenum-blue as a derivatization with
molybdate. The recovery tests using river water for orthophosphate and silicate ions were
97.2% and 102.5%, respectively. The developed method was successfully applied to the simul-
taneous determination of orthophosphate and silicate ions in practical river-water samples.

Keywords : ion-exclusion chromatography ; malachite green ; molybdate ; orthophosphate ion ;
silicate ion.



