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ManifoldManifoldManifold

Iron is present at abundance in earth crust, although in waters it 

appears in very low concentrations. The objective of this work is to 

determine trace levels of iron using spectrophotometric detection, 

based on the reaction with ferrozine.

A long liquid waveguide capillary flow cell with 100 cm of optical 

path was applied to increase the sensitivity of the iron determination.

A double-line sequential injection analysis (SIA) system was 

developed to automate this determination.
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Fig. 1. Double line sequential injection manifold for the determination of 

iron in waters. SV
1
, SV

2
: selection valves; P

1
, P

2
: peristaltic pumps; HC

1
, 

HC
2
: holding coils (2 m); RC: reaction coil (85 cm); L

1
, L

2
: reactors (25, 

14 cm); a: confluence; LWCC: liquid-core waveguide capillary flow cell 

(100 cm of optical path); W: waste; S: sample or standard; BFe: acetate 

buffer solution; RFe : color reagent (ferrozine).
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Flow rate 
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Operation
time (s)

Selection valves
positions

Step

97 97 ±± 2293 93 ±± 11102 102 ±± 22104 104 ±± 552020

97 97 ±± 2295 95 ±± 11103 103 ±± 22105 105 ±± 221010

94 94 ±± 2292 92 ±± 5598 98 ±± 2299 99 ±± 5544

99 99 ±± 4493 93 ±± 2291 91 ±± 3399 99 ±± 9922

SampleSample 44SampleSample 33SampleSample 22SampleSample 11

ConcentrationConcentration
ofof ironiron addedadded

((ppbppb))

RecoveryRecovery (%)(%)

Sample 1- Groundwater; Sample 2- Tap water; Sample 3 and 4- Seawater;  n=6

7.567.561010CopperCopper

11.711.710001000ManganousManganous

20.920.910001000CadmiumCadmium

3.733.7310001000AluminiumAluminium

5.005.0010001000ZincZinc

RelativeRelative

deviationdeviation (%)(%)

TestedTested
concentration*concentration*

((ppbppb))
AddedAdded speciesspecies

* Using a standard solution of 5 ppb of iron
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