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Development of shipboard analysis using programmable flow injection
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The surface Arctic Ocean is subject to rapidl¥ changing the sea ice
distribution as well as the freshwater inputs, from increasing ice melt and riverine inputs. Close
monitoring of the variation of chemical components, essential nutrients and trace metals in the vast
areas is essential for understanding the geochemical cycles and making future predictions in the
Arctic. However, current on-board and land-based analysis methods are complicated, making it
difficult to expand a high-precision, high-quality database. In this study, the silicate micro-flow
method has been improved significantly. This new analytical platform is highly capable of optimizing
and enhancing our understanding of chemistry.Furthermore, this study significantly expanded
silicate database and contribute to constraining and quantifying geochemical processes and budgets
in the Arctic Ocean.
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FLOWCELL cov port # 2
Pump 1 dispense Pump 1 volume (uL), flow rate (uL/s), 1000,500,1
Pump2 dispense Pump2 volume (pL), flow rate (uL/s), 1000,500,1
wait System time (s) 15
Spec get reference spect Spec N/A N/A
Spec start acquire Spec request period (seconds) 0.5
SAMPLE cov port # 4
Pump 1 aspirate Pump 1 volume (pL), flow rate (uL/s), 600,120,0 <
Pump? dispense Pump2 volume (uL), flow rate (uL/s), 450,90,1
REAGENT 1 cov port # 3
Pump 1 dispense Pump 1 volume (plL), flow rate (ulL/s), 200,20,0
Pump2 aspirate Pump2 volume (uL), flow rate (uL/s), 600,60,1
REAGENT 2 cov port # 5
Pump2 dispense Pump2 volume (L), flow rate (uL/s), 300,30,0
Pump 1 aspirate Pump 1 volume (uL), flow rate (uL/s), 600,60,1
FLOWCELL cov port # 2
Pump 1 dispense Pump 1 volume (ulL), flow rate (uL/s), 300,50,1
wait System time (s) 20
Spec get spectrum Spec sampl N/A N/A
save data to file Data sampl N/A N/A
Pump 1 dispense Pump 1 volume (uL), flow rate (uL/s), 750,250,1
Pump?2 dispense Pump2 volume (uL), flow rate (uL/s), 1000,250,1
Spec stop acquire Spec N/A N/A
2 DATA
set data window Data min time (s), max time (s) 68,72,1
subtract baseline Data at time (s), data index (optior 20
calc peak height Data PK810 data index (optional), feature 1
add to table and met: Data 'entry name’, entry value 'PK810_PK540', PK810_
activate table by num Data table number 35
calc value Data conc  dilution factor 1
add to table and met: Data ‘entry name’, entry value ‘conc’, conc
save data to file Data N/A N/A
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Automated calibration by a single standard solution prepared in deionized water by flow
programming eliminates the schlieren and salinity effects and is applied to the determination
of phosphate in sea water of different salinities
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Programmable flow injection with a long light path flow cell enhances sensitivity for spectrophotometric determination.
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