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P1
RS RC2 315/360 nm
P2 Waste
AS
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0.45 mL/min

Fig. 1. Schematic diagram of flow system for boron
determination. CS: carrier (water), RS: reagent solution
(2.0x10* M chromotropic acid+0.01 M EDTA 2Na+0.1 M
acetate buffer), AS: 0.1 M ammonia, RC1: reaction coil (2
m), RC2: reaction coil (1 m), D: fluorometric detector (Aex:
315 nm, Aem: 360 nm), P1~P3: pumps (0.45 mL min'),

PC: windows PC

Pump driver (4-channel)

Fig. 2. Photograph of micro-ring pumps and their driver
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' (315 or 375 nm)
LED Driver Bandpass filter
(constant current) 360 or 550 nm
|| Photodiode (PD)
USB —] Control signal for ¢
integration
S NG
] 1
A/D Capacitor
convertor /I

op—amp\l

OPN

Fig. 3. Block diagram of the fluorometric detector using an ultraviolet LED as a light source

Fig. 4. Outside and inside photographs of the fluorometric detector
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B CEDLMERED Do T, RIEZATIAKEEH D Se(IV) &
BIEHLIZEZA, BHBRALL T ThoTe, 2 TRkt
(Z B P | A HEPR IR 2 VRN L C el R 2SR 7, 5 R
Table 1 (279, HED BAFTITA2W W3, 98~113%D[RIIL

3000r

2000f

1=16.4Cg, + 242

1000f r=0.9999. d.. = 1.2 ug L'

Fluorescence intensity (a.u.)

0 100 200
Concentration of Se(IV) /ug L™’

Fig. 5. Calibration curve of selenium(IV). A = 375 nm,

Aem = 550 nm, integration time = 2000 ms

Table 1. Recovery test of selenium(IV) in river water samples (n = 2)

River Added /pg L! Found /pg L™! Recovery, %

Nigori 0 Not detected -

10 92,123 108

20 20.2,24.0 110

50 51.2,52.1 103
Fuefuki 0 Not detected -

10 8.4,11.1 98

20 22.5,22.8 113

50 51.4,52.0 103
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i | i
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Fig. 6. Flow signal of boron. Aex = 315 nm, Aem = 360 nm, Fig. 7. Calibration curve of boron built using the data in Fig.

integration time = 8000 ms

6
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ALEIL10 pg LT BEXTN,000 pg L) b vZ+-43 12
ETEDRELFL T, Fe, BT/ NU7RR T %
FWTIRIIHT S AT DEREEEL, SO s LA
DETRYVROERIIGALZEZA, ZHLE B
EOREADTREE L, Ny TFIEL0E RIS EA A
LWV, SHBEBICHRFZEDLHALLT, L FE25
ZTWNB,

FPUE, BLUDHAFA T DB E R HT DL BN
%, MR~ AX 7 FlE LT, FEEREE~DIEH
XD TIETHD, BILFTIEORG, LDz d
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Development of a Simple and Compact Flurometric Detector and Its Application

to Sequential Injection Analysis

Yasutada Suzuki', Takeshi Yamane', Shoji Motomizu®
!University of Yamanashi, 2Okayama University

Summary

Spectrophotometric determination methods are widely used to analyze various components in various
samples. Although spectrophotometric determination is relatively simple, its low sensitivity and severe
interference from matrices often necessitate some extraction methods or masking reagents. In this study, we
have developed a simple and compact fluorometric detector to attain higher sensitivity and better tolerability
to interference compared to a spectrophotometric detector. A simple flow based system which can greatly
simplify the procedure of determination, has also been developed. ~As analytes, selenium (IV) and boron
were selected, and the analytical performance of the system has been tested.

The fluorometric detector developed used an ultraviolet light-emitting diode (UV-LED) as a light
source and a photodiode (PD) as a light detector, with an integrator circuit for photocurrent to improve the
sensitivity. Its dimensions are 125X90X60 mm, and the mass is 400 g. According to the analyte of
interest, an LED and a band-pass filter in front of the PD are exchanged to obtain optimal excitation ~ (Aex)
/emission (Aem) wavelengths for the determination.

In the case of Se (IV) determination, 2,3-diaminonaphthalene was used as a fluorometric reagent, and
the fluorescence was measured at Aex of 375 nm and Aem 0f 550 nm.  The detection limit calculated from 3¢
of blank was 1.2 ug L. In the case of B determination, chromotropic acid was used, and Aex of 315 nm and
Aem of 360 nm were used. The detection limit was 46 ug L™\, The sensitivities for both Se (IV) and B are
high enough to be applied to samples containing the analytes less than environmental quality standards.

The flow system was build using micro pumps, (3 cm in length, operated by 3 V power supply) . It
was applied to the flow analysis of B with the same reagents as the previous batch measurement. In spite of
its simple design, a clear flow signal of B could be obtained, and the detection limit was 34 pg L™'. This
system was applied to the determination of B in river water samples. The results were of good agreement
with those obtained by an atomic emission spectrometer.

We will develop a sequential injection system which is suitable for intermittent analysis, and apply it to

various analytes.
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