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Fig. 1 Schematic diagram of continuous monitor-

ing apparatus of trace silicon in water

1 : sample exchange valve; 2: peristaltic pump;
3,4 : mixing joints; 5: reaction tube for formation
of molybdosilicic acid; 6 : reaction tube for forma-
tion of Molybdenum Blue; 7,8 : aluminium block
bath; 9: photometer; 10: flow cell (Bul); I1:

recorder. A :sample; B: blank; C: standard ; D
: molybdic acid reagent; E : reducing reagent; F :
waste
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Fig. 2 Effect of reaction temparature

O molybdosilicic  acid  formation ; & Molyb-
denum Blue formation; Si concentration in sample
is about 0.8 ppm
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Fig. 3 Continuous monitoring of trace silicon in wastewater

Sample : wastewater from chemical laboratories diluted to about 161 times with pure

water
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Table 1 Comparison between the proposed method
and JIS method for the determination of
silicon in various reagent waters

Concentration
of Si, ppb
Sample
Proposed  JIS
method method

Pure water® 31 30

Distilled water for general

use® <1 <1
Distilled water for amino

acid sequenation analysis® 186 190
Distilled water for liquid

chromatography® 11 10
Sterile distilled-deionized ’

water” - 620 625

a) from Wako pure chemical industries, Ltd. b) from
Whittaker M. A. Bioproducts, Inc.
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Continuous monitoring method of trace silicon in in-
dustrial water using continuous micro flow analysis.
Masashi Goto™®, Wenzhi Hu and Daido Isun™* (*Gifu
Pharmaceutical University, Mitahora-higashi, Gifu-shi,
Gifu 502; ** Department of Applied Chemistry, Faculty of
Engineering, Furo-cho, Chikusa-ku, Nagoya-shi, Aichi
464)

A continuous monitoring method was developed for
the automatic determination of trace silicon in industrial
water, based on the molybdenum blue absorption spectro-
photometry. A sample, a molybdic acid reagent and a
reducing reagent are continuously pumped with a peris-
taltic pump at a flow rate of ca. 75 ul/min. The sample
is mixed with the molybdic acid reagent in a mixing joint
and then introduced into a reaction tube made of Teflon
tubing (0.5 mm inner diameter, 8 m length) in an alumi-
nium block bath at 23°C, in which the molybdosilicic
acid is formed. A platinum wire with a diameter of 0.2
mm is inserted into the reaction tube to assist the mixing
of sample with reagent. The stream from the reaction
tube is mixed with a stream of the reducing reaget to
form the molybdenum blue, which is then introduced into
a flow cell (10 mm light pass length, 8 ul volume) of a
spectrophotometer. The absorbance at 815 nm based on
the molybdenum blue is continuously recorded to mea-
sure the trace silicon in samples. The method was suc-
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cessfully applied to the determination of trace silicon in

. . . Keyword phrases
commercial pure waters and to the continuous monitor-
ing of trace silicon (2—~2000 ppb) in water. continuous monitoring method of trace silicon in indust-
(Received March 14, 1989) rial water; spectrophotometry of silica; molybdenum

blue ; continuous micro flow analysis.
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