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Development of a Method for Measuring Dissolved Reactive Phosphorus ( DRP)
and Dissolved Ferrous Iron in Large Batch in Pore Water Samples of Sediments

with Micro-volumes
WANG Yan'?, ZHU Chun-gang’, XU Di', DING Shi-ming'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; ; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Civil
Engineering, Southeast University, Nanjing 210096, China)

Abstract: A method was established to measure the concentrations of dissolved reactive phosphate (DRP) and dissolved ferrous iron
(Fe ) in micro-volume solution samples through colorimetric determination in large batch using a 384-well Microplate
Spectrophotometer. Concentrations of DRP and dissolved Fe were determined by the molybdenum blue and phenanthroline colorimetric
methods, respectively. The results showed that the sample consumption used for each parameter was between 20 and 50 L after
dilution, and the detection limits for DRP and dissolved Fe were 0. 006 mg-L ™" and 0. 010 mg-L™" respectively, while the analytical
precision varied between 1% and 5% . The established method was applied to measure DRP and dissolved Fe in pore waters of
sediment profiles in Lake Taihu, which were collected by a high-resolution Peeper ( HR-Peeper) device with a vertical resolution of
2 mm. The results showed a simultaneous increase of DRP and dissolved Fe in their concentrations with the depth of two sediment
profiles investigated.

Key words : microplate spectrophotometer; high resolution; batch analysis; dissolved reactive phosphorus ( DRP) ; dissolved ferrous

Fe; sediment
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Table 1  Compositions of three coloring reagents for the molybdenum blue method
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Table 2 Analytical parameters of the three coloring reagents for determining the concentration of DRP

TP o H PR AP PR X b )
AR //E mrf-{L ﬁ? / 1r;ng#L - H;{m:\ L F *(ER?]:)];g)% R
a1 0~0.6 0. 009 0.018 2~6 0.220
B 1 0~0.6 0. 006 0.012 >5 0. 200
g I 0~0.6 0. 003 0. 006 2~5 0.240
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Table 3 Analytical error of the molybdenum blue method using different sample volumes for coloration

o] |
WiH FERATY WL
6 10 15 20 30 40 50
S-S e 0.062 2 0. 056 1 0.063 1 0.059 8 0.091 6 0.1057 0.103 4
FRifEZE(SD) 0.0176 0.0213 0. 006 2 0.0019 0.004 1 0.0023 0.0089

X FRIEZE (RSD) /% 28 38 10 3 4 2
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Fig. 1 Calibration curves of the molybdenum blue method

using three coloring reagents with different reaction times
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Table 4  Comparison of the analytical parameters for the molybdenum blue method between different coloring ways
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M AR 22

Tl 1 697 2t -

e BEJA /mg-L~! /mg-L"! /mg-L~! (RSD)/% AL
?-‘1 ‘\ ~ ~

SR 22 0~0.6 0. 003 0. 006 2~6 0.240

REL 0~0.6 0. 003 0. 006 2~5 0.230

eyt R 0~0.6 0.001 0. 002 2 ~4 0.240

e 0~0.6 0. 003 0. 006 3~8 0. 140
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