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Abstract: A new flow injection analysis method for rapid determination of soluble reactive silicate in seawater is established based on the reaction of
silicate with ammonium molybdate to form a yellow silicomolybdate complex and further reduction to silicomolybdenum blue by ascorbic acid. Under the
optimum conditions the detection limit was 0.5 pmol*L.~'; the linear and recovery ranges for real seawater samples were 2.5 ~110.0 pmol*L~" and
103.6% ~109.3% respectively. Only 4.5 min was needed to analyze one sample in triplicate. The relative standard deviation ( RSD) was 1.6% (n =
12) for seawater samples obtained from the South China Sea with a silicate concentration of 11.7 mol*L~". The proposed method is simple fast requires
little sample and showed no interference from salinity ( >14) . The method was successfully applied to measure the soluble reactive silicate in seawater
samples in Xiamen’s Western Harbor.

Keywords: flow injection analysis; soluble reactive silicate; silicomolybdenum blue; seawater

1 ( Introduction )

( 1997)
0.1~0.5 um

( 2008) . ( 1997) .

( No. 2007AA061501)
Supported by the National High Technology Research and Development Program of China ( No. 2007AA061501)
( 1984—) E-mail: yongminghuang@ xmu. edu. cn; * ( ) E-mail: yuandx@ xmu. edu. cn

Biography: HUANG Yongming ( 1984—) male E-mail: yongminghuang@ xmu. edu. cn; * Corresponding author E-mail: yuandx@ xmu. edu. cn



936 31

2 ( Experimental )
K¢ ) 2.1
(2008) FIA-3110 (
: )
N 1 mm; 723PC
( ) 2cem U
; HH-1 (
( )
2006; 2005; 2003) (1:5 V/V) 10 min
(2005) Milli-Q
Milli-Q ( Millipore
) - (1L 100 mg SiO,
. );0.2 mol* L™’ : 11.35
( Amornthammarong and Zhang 2009) mL ( ) 1L
l ( )
: 8.35 g (NH,) (Mo,0,,24H,0
1 L0.2 moleL™! .25 g+ (
) ;4.2 goL™
( )
( Amornthammarong and Zhang 2009; Chen et al. 2.2
2008; Huang et al. 2009; Ma et al. 2009) .
( FTA)
812 nm (<
( 1999) . ) 2008)
FIA -
) > 1 .
MCI1.MC2 MC3 55 C
1.0 mLe*min "'
0.13mls min~' 600 L.
U e e
L SR 2|2 —— LR 2|1 .
A ] 0 31 KB ] n 112 31
it L0 v Ny w10 v nE
LI = e B
% M |6 —’V\/W—l‘—r 6|5
HAMEEER | MC3 | MC2| MC 15 PRI ] MC3 | MC MC1 |7]6
ﬁyﬁg@ 0.13 8|8 gﬁﬁ%?ﬁ 0.13 817
2 2
mL-min! mL-min!
a) A Fill b) {EHE Inject

1

Fig. 1 Flow injection analysis manifold for rapid determination of soluble reactive silicate in seawater
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Fig. 3 Results of optimization experiments
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02 Table 1  Determination of seawater sample and recovery tests (n =3)
0.1 B / /
L & T % T 7% | (pmol*L™")  (pmol-L~")
0 5 10 15 20 25 30 35 40
C g /gL 34.6 0 22.5+0.2 -
4 21.3 46.8 £0.2  106.8% +0.5%
Fig. 4  Effect of oxalic acid concentration on eliminating the 42.6 71.1+0.2 109.3% =0.3%
interference of phosphate 25.8 0 49.3 £0.1 3
3.2.2 (0 ~35) 50.9 103.9£0.2  103.6% +0.2%
20 wmol+ L~
14 3- 4. 2
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2
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Table 2 Comparison of the proposed method with the standard silicon—
3.3 . molybdenum yellow method for determination of seawater
samples
Cs +SD (n=3) /( pmol*L™1)
2.5 ~110.0 pmol=L"' . b osar
A = 0.0091C, +0.0113(n=7 R =
1 29.5 37.8+1.8 37.2+0.2
0. 9985) C. wmol L,
2 31.7 41.6 0.7 42.4+0.4
11.7 pmol* L™
(RSD)  1.6%(n = 12)
3 3
12
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3 (n=3)
Table 3  Concentrations of soluble reactive silicate in surface seawater in

Xiamen’s Western Harbor ( n =3)

/( pmol =L ~1)

S1 22.2 60.4 0.1
S2 24.2 66.5+0.2
S3 21.6 62.1+0.3
S4 25.8 49.3 +0.1
S5 24.9 83.1+0.2
S6 24.6 81.0+0.2
S7 19.6 89.9 0.2
S8 18.9 98.2+0.2
4 ( Conclusions )
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