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Plow injection method for the determination of trace amounts of silicon existing as silicate in 

boiler water was examined spectrophotometrically by using a molybdenum blue coloration reaction. 

The optimum conditions for the effective formation of molybdenum blue were examined by using 

a two-line flow system coupled with a sandwich method. The lowest determination rangeof - 

silicon was lpg dm-3 (a 1 ppb) of silicon,axid a calibration graph was linear over the range from 

1 ppb to 100ppb of silicon. The relative standard deviations for 1 ppb and20 ppb of silicon 

were 4.6% and 0.9% , respectively. The method was applied to the determination of Silicate in 

real boiler waters. 
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Fig.1 FIA system for silica determination based on a molybdenum blue method 
Qcarrier; Rhreagent solution{0.042M Mo(VI)+O.lSM HN03}; 
R2:reduchg agent solution(6% ascorbic acid+0.6% oxalic acid); 
P:punip(lml rni.fl); S:sample; SlL,S2L:sarnple loop(0.5mm i.d.xlm,200p,l); 
Rheagent loop(0.5mm i.d.xlm,200pl);RCl:reaction coil(0.5mm i.d.x5m); 
RC2:reduction coil(0.51nrn i.d.xlm);CC:cooling coil(0.5mm i.d.xim); 
D:detector(700m); REQrecorder; BPCback-pressure coil(0.25mm i.d.x lm); 
W:waste. 
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Fig.2 Effect of cancentrations of ascorbic acid Fig.3 Effect of temperature on 
on the reduction of molybdosiJicate the reduction of molybdosilicate 

A:reagent bla&, B:Si 10ppb. 
kabsorbances corresponding to peak height. 
B:absorbance differences(Ref:reagent blank). 

A: ragent bla&, B:Si 100ppb. . 

Absorbances and their differences 
are the same as in FIg.2. - - 
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Fig: 6 Examples ofsw sig~ak-for3ilica determinathu 
Sifppb): A,O(blank); B,l;  C13; D,5; E,20; F,50; G,lOO 

- 89 - 



Table 1 Analytical results for silicon existing aTsilicate in real boiler-kater samples 

Other 

Sample S i  , pPb*1 SD , ppb*2 RSD , %*3 53, P P ~  

A 1.8 k 0.1 0.06 3.1 1 

*l 'Mean values of five determinations with largest cieviaiions from the mean values, 

*2  Standard deviations of five determinations. 

*3 Relative standard deviations. 

*4 The method used in the reference(1). 
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