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Fig., 1 Circuit diagram of the micfo sbectrophotbmetric
detector

1: Light émitting diode; 2: Interference filter; 3: Quartz

éell; 4: Silicone photo diode; 5: Logarithmic amplifier;:

6: Diode (RD5A); 7: OP amplifier (LM308); Ra: 200 ©; Rb: 1.2

KQ; Rc: 20 KR, 1%; RA: 47 K2, 1 %; VRl: 20 KQ potentiometer;

VR2: 50 K9 potentiometer '
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Table 1 Evaluation of the results for total iron

determination

Sample No. This method AAS method?) Difference
Waste water 1 0.61 mg/1 0.60 mg/1 0.01 mg/1
2 0.70 0.70 0.00
3 0.63 0.81 -0.18
4 0.34 0.30 0.04
5 0.18 0.15 0.03
6 1.04 1.30 -0.26
7 2.80 3.50 -0.70
Tap water 8 0.13 0.15 -0.02
9 0.50 0.58 ~-0.08
10 1.22 1.20 0.02

FIAR#tha & LTOIBHA

REBREB 7 e — e r 2T TCFIAEBORER E L THBW LSS
O\ BIBHEEZBERETig. 1 AT, MR TECOMEB THRE L £,

Spectrophotometric

Pump

Reagent soln.

Sample (20 pl)

Reaction tube

Recorder

detector

- Waste

Fig. 2 Schematic diagram of the simple FIA system for
evaluating the proposed detector

Pump: Peristaltic micro pump (Tokyo-rika, MP-3A); Reaction
tube: Polyitetrafluorcethylene) tubing, 0.5 mmg x 10 m; Flow
cell: 10-mm length, 32-pl volume quartz cell
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Fig, 3 Flow injection results for various concentrations of

aqueous sodium oxalate solutions (mg/l1)
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DEVELOPMENT OF MICRO SPECTROPHOTOMETRIC DETECTOR USING LIGHT
EMITTING DIODE AND PHOTO DIODE, AND ITS APPLICATION TO FLOW
INJECTION ANALYSIS

Takashi KORENAGA and Hisayoshi IKATSU

Center for Environmental Science and Technology, Okayama

University, 3-1-1, Tsushima-naka, Okayama-shi, Okayama, 700

A micro spectrophotometric detector was prepared for an
application of flow injection analysis (FIA). It was made of
a light emitting diode, a silicone photo diode, a logarithmic
amplifier, etc. It was relatively small (5-cm height, 10-cm |
depth, 20-cm width). The detector was tested by an analysis
of total iron in water samples with bathophenanthroline
disulfonic acid disodium salt. The reproducibility was .
obtained at a concentration range of 0 - 1 mg-Fe/l. The limit
of detection and precision were 0.02 mg-Fe/l and 1.5 %,
respectively. The results obtained by this method were
compared satisfactorilly with those obtained by the atomic
absorption spectrophotometric method. The detector was also
applied as a detector of FIA by attaching a flow through cell.

In the single line FIA system, various concentrations of
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aqueous oxalate solutions were reproducibly detected with an
acidic permanganate reagent solution. The precision with the
method was 0.5 %. From these conclusions, the detector
developed here was considered acceptable in a micro FIA
system. It can be advanced to a highly sensitive FIA detector
by using a laser beam and a flow through cell having long
light path.

(Received November 26, 1984)





