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Fig. 1 Schematic diagram of the flow system

CS: carrier solution (H20); RS : reagent solu-
tion {0.006 M Mo(VI)+0.075 M H2SO4}; P:
double plunger pump (0.7ml min-1); S:
sample injection (320p1); RC : reaction coil
(0.5 mm i.d. X9 m); CC : cooling coil (0.5 mm
i.d.Xx1m); D : detector (350 mm); R : re-
corder; BP : back-pressure coil (0.25 mmX
30 cm)
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Fig. 2 Effect of detection wavelength on peak

hight and absorbance of the mixed stream
Si : 100 ppb
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Fig. 3 Effect of temperature of the bath heating
the reaction coil on peak height
Reaction coil : 0.5 mm i.d. X9 m; Si: 1000 ppb
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Cooling coil : 0.5 mm i.d.X1m; A, B: with-
C, D : with cooling coil;
B, D : 100 ppb silicon

Fig. 4

out cooling coil;
A, C: 20 ppb silicon;
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Fig. 5 Effect of length of a reaction coil on peak
shape

W

_ B B
I.Z‘JﬂﬂL.ﬁLJ

10 min
— Time

—
1min 10 min 1 min

A, B:1m reaction coil; C, D:9m reaction
coil; A, C:100ppb Si; B, D: 1000 ppb Si;
S : sample injection point
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Fig. 6 Examples of flow signals for silicon

Si/ppp : A, 10; B, 20; C, 40; D, 60; E, 80; F, 100; G, 200; H, 400; I, 600; J : 800; K, 100

Table 1 Comparison of the spectrophotometric FIA methods for silicon

Sample Reaction coil S li Calib. Detection R.S.D.. ©
Method  volume/ i. d. X length A/nm Samping graphb) limit, -S.D., % Ref.
pl (temperature) ) rate/h? (ppm SiO2) ppm (ppm Si02)
70 0.5mmXx5m (90 °C) 450 36 10~60 0.18 (60) 6)
11 80 0.5mmX5m (50 °C) 400 60 2~10 0.3 (S/N=2) 1.7 (2) 1)
0.07 (100)
IITa 100 or 0.5mmXx5m (50 °C) 400 60 2~100 0.3 (S/N=2) 1.7 (2) 2)
500 0.07 (100)
IIIb 100 or RC: 0.5 mmX5m 820 40 0.02~0.1 0.01 (S/N=2) 0.5 (0.6) 2)
500 (80 °C)
RC2 0.5 mmX5m 0.2~1.0
(80°C)
v 50 0.5mmX1m (50 °C) 400 40 0.01~1 0.02 (S/N=2) 1.4 (0.39) 4)
0.5 (1.03)
\% 318 1mmX3m (50 °C) 440 70 0.5 5)
VI 300 RC1+RC2+RCs 816 35 0.1~1 0.03 (S/N=3) 2 (0.5) )
=bm+2m+5m
0.5mm i.d. (80°C)
Vil 320 0.5mmXx9m (100°C) 350 30 0.02~2 0.004(S/N=3) 4 (0.02) this work

0.5 (0.12)

a) temperature of heating bath for a reaction coil; b) linear range
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FIA for trace amounts of silicon based on
spectrophotometric determination of molyb-
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dosilicic acid. Shoji Moromizu and Katsuhiko Ko-
RECHIKA (Department of Chemistry, Faculty of Science,
Okayama University, 3-1-1, Tsushima-naka, Oka-
yama-shi, Okayama 700)

Spectrophotometric determination of silicon based on
the formation of molybdosilicic acid was examined by
FIA. Two streams, a carrier and a reagent solution,
were propelled at a flow rate of 0.7 ml min—! by a
double-plunger micropump. Sample solution, 320 pl,
was injected into the carrier (distilled water). The
reagent solution comprised 0.006 M Mo(VI) and
0.075 M sulfuric acid. The reaction coil was 9m
long, and was heated in an air bath made of aluminium
block and controlled at 100 °C. Just behind the reaction
coil, a cooling coil (0.5 mm id.x1 m), which was
cooled in a water bath at 20 °C, was incorporated.
The molybdosilicic acid formed was detected at 350 nm
by a UV-VIS detector. The calibration graph was
linear over the range of silicon from 10 to 1000 ppb.
The detection limit corresponding to a signal to noise
ratio(S/N) of 3 was 2 ppb. The relative standard
deviations for 6 determinations of 10 ppb and 60 ppb
silicon were 49, and 0.59%, respectively. The sampling
rate was 30 samples per hour.
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